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2. [HosicHUTEAbLHASA 3ANUCKA

HporpaMMa COCTaBJICHA B COOTBCTCTBUU C HOPMATHBHBIMU NOKYMCHTAMMU!

1. ®enepanbHbiii 3ak0H OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepammm»
(B pen. denepanbHoro 3akoHa ot 07.03.2018 Ne 56-D3);

2. Ilpuxa3z Muno6punayku Poccum ot 05.03.2004 Ne 1089 «OGO yTtBepxkaeHuu ¢eaepaibHOro
KOMITOHEHTa TOCYJIapCTBEHHBIX O0O0pa30BaTENbHBIX CTaHAAPTOB HAYAILHOTO, OCHOBHOTO M
cpeanero (moyiHOro) obmero obpasoBaHus» (B pea. mpukaza MwunoOpHayku Poccum ot
07.06.2017 Ne 506);

3. Tlpuka3z MunobOpHayku Poccum ot 09.03.2004 Ne 1312 «O6 yrBepx)acHuu ¢eaepaibHOro
0a3ucHOro y4eOHOTO IUTAaHA W TMPUMEPHBIX YYEOHBIX TIUIAHOB MJIsi 0Opa30BaTEIbHBIX
yupexaeHuii Poccuiickoit @enepaiuu, peaqusyomux TporpaMmel 00mero oopazoBanus» (B
pen. npukaza MunobOpuaayku Poccun ot 01.02.2012 Ne 74);

4. Ilpuxkaz3 MunoOpHayku Poccum ot 31.03.2014 Ne 253 «OO6 yTtBepxkaeHuu (enepanbHbIX
nepeyHer y4eOHMKOB, PEKOMEHIYEMBbIX K HCIIOJIB30BAaHUIO IPHU peaTH3aldd HMEIOIINX
roCy/IapCTBEHHYI0 aKKpeIUTalul o0pa3oBaTeNbHBIX IPOrpaMM HaydajJbHOro 0OIIero,
OCHOBHOTO 0011er0, cpeHero odmiero oopaszoBanus» (B pel. npukaza Munoo6pHayku Poccuun
o1 05.07.2017 Ne 629);

5. TloctanoBnenue I'maBHOro rocyapcTBEHHOro caHuTapHoro Bpada P® ot 29.12.2010 Ne 189
«O06 ytBepxknennn CanlluH 2.4.2.2821-10 «CanutapHO-31HIEMHUOIOTHIECKHE TpeOOBaHUS K
YCJIOBHSIM M OpraHu3alid OOy4deHUss B 0O0Ie00pa30BaTebHBIX YUPSKIACHUIX» (B Pel.
[ToctanoBnenus ['maBHOTO rocyapcTBeHHOTO caHuTapHoro Bpada PD ot 24.11.2015 Ne 81);

6. Ilpukaz MunoOpuayku Poccuum ot 30.08.2013 Ne 1015 «OO6 ytBepxnenuu Ilopsaka
OpraHM3allil ¥  OCYIIECTBIICHHS  OOpa30BaTEIbHOW  JEATEIBHOCTH MO  OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOTPaMMaM — MPOTpaMMaM HAYaJbHOTO OOIIET0, OCHOBHOTO
o0riero u cpeaHero odiero oopasoanus» (B pex. ot 17.07.2015).

7. Ilucemo MunoOpuayku Poccum ot 24.11.2011 Ne MJI-1552/03 «O6 ocHameHun
00pa3oBaTEeIbHBIX YUPSIKIACHUN YICOHBIM M YUCOHO-Ta00PaTOPHBIM 000PYI0BAHHEM).

3.00mas xapaKTepUCTUKA Y4eOHOI0 NpeIMeTa, Kypca:

[Tporpamma opueHTHpOBaHa Ha EATEIBHBINA ACIEKT OMOJOTHYECKOT0 00pa30BaHuUs, YTO TTO3BOJISIET
MOBBICUTh MOTHMBALMIO OOydeHHWs, B HauOOJbIIEH CTENEHHW pealn30BaTh CIIOCOOHOCTH,
BO3MOXKHOCTH, TOTPEOHOCTH U MHTEPECHI peOeHKa.

B paboueii mporpamMme HalulM OTpaKeHHWE LENM M 33Ja4d U3ydyeHHs OMOJIOTMM Ha CTYIEHH
OCHOBHOTO 001mero oOpa3oBaHMs, W3JI0)KEHHbIE B MOSICHUTENbHOW 3amucke K [lpumepHoit
nporpaMMe 1no Ouosjoruu. B Hell Takxke 3a70%eHbl BO3MOKHOCTH NPEyCMOTPEHHOTO CTaHIapTOM
dbopMupoBaHUs y O0ydYarOIIMXCsl OOIICYyYEeOHBIX YMEHUN W HABBIKOB, YHHBEPCAJIBHBIX CHOCOOOB
JeSTEIbHOCTH U KITIOUEBBIX KOMIIETEHIUH.

Ilean yueGHOro MpexMeTa Ha CTYNEHH OCHOBHOTO O0IIIEr0 00yYeHHsI:

OCBOEHHe 3HAHUH O JKMBOW NIpUPOAE U MNPHUCYIIUX €W 3aKOHOMEPHOCTSX; CTPOECHHUH,
KHU3HENEATSNPHOCTH U CpeaooOpasyroield poii >KUBBIX OpPraHW3MOB; O POJIM OHOIOTHYECKOH
HayK{ B IPAKTUYECKOM EATETBbHOCTH JIOAEH; METO/1aX MO3HAHUS KHUBOM MPUPOJIBI;

OBJIaJileHHe YMEHUSIMU NIPUMEHITh OMOJIOTMYECKUE 3HAHUSA Ul OOBSICHEHUS MPOLIECCOB U
SBJICHUH JKUBOM NPUPOIBI, >KU3HEAEATEIbHOCTH OPraHM3Ma; HCIOJIb30BAaTh HHPOPMALUIO O
COBPEMEHHBIX JIOCTHKECHUSAX B 00JACTH OMOJIOTMH M SKOJIOTHH, O (aKTOpax 3/70pOBbS M PHCKa;
pabotaTh ¢ OMOJIOTMYECKUMHU TNpPUOOpaMH, HWHCTPYMEHTAMH, CIPABOYHHUKAMHU; IPOBOIMUTH
HaOJro/1eHuUs 32 OMOJIOTHUECKUMH 00 BEKTaMH, OHMOJIOTUYECKHUE IKCTIEPUMEHT
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pa3BuUTHE MNO3HABATEJIbHBIX HMHTEPECOB, MHTE/LVIEKTYAJbHbBIX W  TBOPYECKHX
CIOCOOHOCTEH B MpoIecce MPOBEACHUS HAOIIOIEHUN 3a KUBBIMU OpPTaHU3MaMHU, OMOJIOTHYECKUX
HKCIIEPUMEHTOB, pa0OTHI ¢ PA3IMYHBIMUA UCTOYHUKAMU WH(POPMAIINH;

BOCIIUTAHME TIO3UTUBHOTO IIEHHOCTHOTO OTHOIICHHUS K UBOW TPHUPOJE, KYJIbTYpPhI
MOBEJICHUS B IPUPO/IE;

HCIO0JIb30BaHHE NPUOOPETEHHBIX 3HAHUI M YMEHHUI B MOBCEAHEBHOM KU3HM JIJIs yX0/1a
3a pacTEHHsIMH, OKa3aHHs TEpBON MOMOIIM cebe U OKPYKAIOUIUM; OIIEHKH TOCJIEeICTBUN CBOEH
JIEATETLHOCTH TI0 OTHOIIEHHUIO K MPUPOJIHON cpesie, COOCTBEHHOMY OPTaHU3MY; ISl COOJIOICHUS
MIPaBUII TTOBEACHUS B OKPYKAIOIIEH cpesie, MpodriakTuku 3a001eBaHMid, TpaBMaTHU3Ma U CTPECCOB,
BpPEHBIX TTPUBBIUCK.

Joctuxennst OMOJIOTHYECKON HayKU CBHIETENBCTBYIOT O TOM, YTO OHA B HACTOSIIIEE BPEeMS
CTAHOBUTCS JIMJICPOM B €CTECTBO3HAHMM W 3aHUMACT KIIOYEBHIE TMO3UIIMM B MEIUIIMHE,
3/IpaBOOXpAaHEHUH, THTUEHE, OXPaHE OKpY KaroIIel cpeibl, 00eCcIeYeHHH HaCceleHUsI MPOIyKTaMu
MUTaHUs, JIEKapCTBEHHBIMU TIpenaparaMu. BBumy 3Toro Omosiormueckasi TpaMOTHOCTh CTAHOBHUTCS
conuanbHO HeoOXoauMon. [ToaToMy mIKONbHAsS OMOJIOTHS KaK BaKHOE 3BEHO B OOIIEH KyJIbType U
cucTteMe o00pa3oBaHUsl Tpu3BaHa CHOPMHUPOBATH Y TMOAPACTAIONIIETO TOKOJICHHS] IIEHHOCTHOE
MIPUPOI0CO0OPA3ZHOE MUPOIIOHUMAHKE, YKOJOTUYECKYI0 KYIbTYypy, TYMaHUCTHYECKHH B3TJISA Ha
MIPUPOY U 0OIIECTBO, OCO3HAHUE CBOEH POJIHM KaK JIEUCTBEHHOTO (hakTopa Ouocepsl.

C y4eToM HOBBIX IPHOPUTETOB MEPE]l MIKOILHBIM OUOIIOTHYECKUM 00pa30BaHUEM CTABSITCS
cJeayIoue 3a1a41u 00yYeHus:

® OBJAJCHHE 3HAHUSAMU O JKUBOW TpPHUPOJE, OOIIMMU METOJAaMU €€ HW3YUYCHHUS,
y4eOHBIMU YMEHUSIMU;

* (dopMUpOBaHUE cucmeMbl 3HAHUH 00 OCHOBAX JKU3HH, Pa3MHOKCHHHU U Pa3BUTUU
OpTraHW3MOB OCHOBHBIX IIAPCTB JKWBOW MPHUPOJBI, IBOJIOIHMH, IKOCUCTEMAX, UTO
HEOOXOJUMO JUIsi OCO3HAHMSI IIEHHOCTH OHOJOTHYECKOTO pa3HOOOpa3usl Kak
YHUKaJIbHON U OeclieHHOW yacTu 6uocdepsi;

® pa3BuTHE Ha 0a3e OMONOTMYECKUX 3HAHWI U yMEHH HayYHOW KapTHHBI MUpPA Kak
KOMITOHEHTa 00I1eYeIOBEUECKON KYJIbTYPHI;

® TUTHEHUYECKOE W IKOJIOTMYECKOEe BOCHHTaHWE, (OpPMUPOBAHHE 30pOBOTO oOpasza
KU3HH, CIIOCOOCTBYIOIIETO COXPAHEHUIO (DHM3UYECKOTO M HPABCTBEHHOTO 3J0POBBS
YEJI0BEKA;

* (opmMupoBaHHE IKOJOTHYECKOW TPaAaMOTHOCTH JIFOJIEH, 3HAIOIMNUX OHOJOTUYECKHE
3aKOHOMEPHOCTH, CBA3U MEXAY *XUBBIMU OpraHU3MaMH, UX 3BOJIIOLHUIO, MPUYUHBI
BHJIOBOTO Pa3HOOOpa3us;

® YCTAaHOBJICHWE TAPMOHUYHBIX OTHOIIEHUH C MPHUPOJIOH, OOIIECTBOM, CAMUM COOOM,
CO BCEM KUBBIM KaK TJIaBHOM LEHHOCTHIO HAa 3e€Miie, OTPAKECHHE TYMAHUCTUYECKOMN
3HQUUMOCTU MPUPOJbI U LEHHOCTHOTO OTHOMICHHS K KMBOH MPUPOJIE KaK OCHOBE
9KOJOTHYECKOTO BOCITUTAHUS ITKOJIHLHUKOB;

®  pa3BUTHE JUYHOCTH YUAIIUXCS, CTPEMIICHUE K TPUMEHEHUIO0 OMOOTUYECKIX 3HAHUN
Ha TIpaKTUKE, K YYacTHIO B TPYJOBOW JACATEIHPHOCTH B OOJACTH MEIUITUHBI,
CEJIBCKOI0 X035MCTBA, PAllMOHAIIBHOTO MPUPOIONOJIB30BAHUSL U OXPaHbI PUPOJIBI;

® COXpaHEHHE TMO3UTHBHOTO OMBITA Tpollecca 00ydeHHUs OMOJOTHH, HAKOTUICHHOTO B
OTEUECTBEHHOM ILIKOJIE.

AKTYaJIbHOCTh Pa3padoTKM NMPOrpaMMbl 3aKIIOYAETCS B HEOOXOAMMOCTU TPUBEICHUS
colepkaHusi 00pa3oBaHUS B COOTBETCTBHE C BO3PACTHBIMH OCOOEHHOCTSMHU MOJPOCTKOBOTO
Mepuo/ia, Korjaa peOeHOK YCTPEMIIEH K peallbHOM MPAKTHUECKOW ACATEIBHOCTH, MO3HAHUIO MUPA,
CaMONIO3HAHUIO M camoonpeaeneHuo. Ilporpamma opueHTUpOBaHa Ha JEATENbHBIA aCHEKT
OMOJIOTUYECKOTO 00pa30BaHMs, YTO TO3BOJISIET MOBBICUTH MOTHBAIIMIO OOy4Y€HHs, B HaWOOJIbIIEH
CTETEeHH PEealIn30BaTh CIOCOOHOCTH, BO3MOXHOCTH, MOTPEOHOCTH U MHTEPECH peOeHKa.

B paboueit mporpaMMe HalUId OTpa)XE€HUE IENIA U 3a7a4d U3yYCHHUSI OUOJIOTHU HA CTYTICHU
OCHOBHOTO 001ero o0Opa3oBaHMs, H3JI0KEHHbIE B TMOSCHUTENbHOW 3amucke Kk [IpumepHoit
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nporpamme mo o6uonoruu. B Hell Takke 3a10KEeHBl BO3MOKHOCTH MPEIyCMOTPEHHOTO CTaHIapTOM
dbopMupoBaHUs Yy OO0ydYarOMIMXCs OOIMICYYeOHBIX YMEHUN W HABBIKOB, YHHBEPCAJIBHBIX CIOCOOOB
JIEATEIbHOCTH U KIFOYEBBIX KOMIETCHITUI.

Leau ydyeGHOro mpeaMera Ha CTYNEHH OCHOBHOIO 00LIEro 00yYeHNs:

OCBOEHHE 3HAHWH O JXMBOW MPUPOJIE U MPUCYIIUX €U 3aKOHOMEPHOCTSX; CTPOEHUH,
KU3ZHENIEATCTLHOCTH U CPenooOpasyromeld poju JKMBBIX OPTraHW3MOB; O POJIM OMOJOTUYECKON
HayKH{ B MPAKTUYECKOW JIEATETbHOCTH JIFOACH; METO/IaX MO3HAHUS KUBOU TPUPOIBL;

OBJIaJIeHHEe YMEHUSIMU TPUMCHSTh OMOJOTUYECKHUE 3HAHUS JIJIST OOBSICHEHHS TIPOIIECCOB U
SBIIGHUN KUBOM TPUPOIBI, KUZHEACITEILHOCTH OPraHU3Ma; HCIOIb30BaTh HHPOPMAIUIO O
COBPEMEHHBIX JTOCTIKCHHSIX B OOJACTH OMOJIOTMHM M DKOJIOTHH, O (DaKTOpax 3/I0pOBhS M PHCKA;
pabotath ¢ OHOJNOTHYECKHMMH TMPUOOpPAMH, WHCTPYMEHTAMH, CIPABOYHHKAMHU; TPOBOAUTH
HaOTFOZICHUS 32 OMOJIOTMYECKUMU 00bEKTaMU, OMOJIOTHYECKHUE SKCTICPUMEHT

pa3BuTHE NO3HABATEJIbHBIX HMHTEPECOB, MHTE/UIEKTYAJbHbBIX W  TBOPYECKHX
CIOCOOHOCTEH B MpoIecce MPOBEACHUS HAOTIOIECHUN 3a KUBBIMU OpPTaHU3MaMHU, OMOJIOTHYECKUX
HKCIIEPUMEHTOB, pa0OTHI ¢ Pa3IMYHBIMUA UCTOYHUKAMU HH(POPMAIIUH;

BOCIIUTAHME TIO3UTUBHOTO IIEHHOCTHOTO OTHOIICHHUS K UBOW TPHUPOJE, KYJIbTYpPhI
MOBEJCHUS B IPUPOJIE;

HCIO0JIb30BaHHMeE NPUOOPETEHHBIX 3HAHUI M YMEHHUI B MOBCEAHEBHOM KU3HM JIJIs yX0/1a
3a pacTeHHSIMH, OKa3aHHs TEpBOW MOMOIIM cebe U OKPYKAIOUINM; OIICHKH TOCJIEICTBUN CBOEH
JIEATETLHOCTH TI0 OTHOIIEHUIO K MPUPOJIHON cpesie, COOCTBEHHOMY OPTaHU3MY; ISl COOJIOICHUS
MIPaBUII TOBEACHUS B OKPYKAIOIICH cpesie, MpodriakTuku 3a001eBaHmid, TpaBMaTH3Ma U CTPECCOB,
BpPEHBIX TTPUBBIUCK.

Joctuxennst OMOJIOTHYECKON HayKU CBHJIETENBCTBYIOT O TOM, YTO OHA B HACTOSIIIEE BPEeMs
CTAHOBUTCS JIMJICPOM B €CTECTBO3HAHMH W 3aHUMACT KIIOYEBHIC TMO3UIIMM B MEIUIIMHE,
3/IpaBOOXpAaHEHUH, TUTUEHE, OXPaHE OKpY KaIoIIel cpeibl, 00eCcIeYeHHH HaCceleHUsI MPOAyKTaMu
MATaHUs, JIEKapCTBEHHBIMU TIpenaparamMu. BBumy 3Toro Omosiormueckasi TpaMOTHOCTh CTAaHOBHUTCS
conuanbHO HeoOXxoauMon. [loaToMy mIKOoNIbHAs OMOJIOTHS KaK BaKHOE 3BE€HO B O0IIEH KyJIbType U
cucTteMe o00pa3oBaHUsl Tpu3BaHa CHOPMHUPOBATH Y TMOAPACTAIONIIETO TOKOJICHHS] IIEHHOCTHOE
MPUPOI0CO0OpPA3ZHOE MUPOIIOHUMAHKE, YKOJOTHYECKYI0 KYIbTYypy, TYMaHUCTHYECKHH B3TJISA Ha
MIPUPOY U OOIIECTBO, OCO3HAHUE CBOEH POJIH KaK JIEUCTBEHHOTO (hakTopa Ouocepsl.

C y4eToM HOBBIX IPHOPUTETOB MEPE]l MIKOILHBIM OUOIIOTHYECKUM 00pa30BaHUEM CTABSITCS
cJeayIoue 3a1a41u 00yYeHus:

® OBJAJCHHE 3HAHUSAMU O JKUBOW TpPHUPOJE, OOIMIMMU METOJAaMU €€ HW3YUYCHHUS,
y4eOHBIMU YMEHUSIMU;

* (dopMUpOBaHUE cucmeMbl 3HAHUH 00 OCHOBAX JKU3HH, Pa3MHOKCHHHU U Pa3BUTUU
OpTraHW3MOB OCHOBHBIX IIAPCTB JKWBOW MPHUPOJBI, IBOJIOIHMH, IKOCUCTEMAX, UTO
HEOOXOJUMO JUIsi OCO3HAHMSI IIEHHOCTH OHOJOTHYECKOTO pa3HOOOpa3usl Kak
YHUKaJIbHON U OeclieHHOW yacTu 6uocdepsi;

® pa3BuTHE Ha 0a3e OMONOTMYECKUX 3HAHWI U yMEHHH HayYHOW KapTHHBI MUpPA Kak
KOMITOHEHTa 00IeYeIOBEUECKON KYIbTYPHI;

® TUTHEHUYECKOE W IKOJIOTMYECKOEe BOCHHTaHUE, (OpPMUPOBAHHE 30pPOBOTO oOpasza
KU3HH, CIIOCOOCTBYIOIIETO COXPAHEHUIO (DHM3UYECKOTO M HPABCTBEHHOTO 3J0POBBS
YEJI0BEKA;

* (opmMupoBaHHE DKOJOTHYECKOW TPaAaMOTHOCTH JIFOJIEH, 3HAIOIMNUX OMOJOTUYECKHE
3aKOHOMEPHOCTH, CBA3U MEXAY *XUBBIMU OpraHU3MaMH, UX 3BOJIIOLHUIO, MPUYUHBI
BHJIOBOTO Pa3HOOOpa3us;

® YCTAaHOBJICHWE TAPMOHUYHBIX OTHOIIEHUH C MPHUPOJIOH, OOIIECTBOM, CAMUM COOOM,
CO BCEM KUBBIM KaK TJIaBHOM LEHHOCTHIO HA 3e€Miie, OTPAKEHHE TYMAHUCTUYECKOMN
3HQUUMOCTU MPUPOJbl U LEHHOCTHOTO OTHOMICHHS K KMBOM MPUPOJIE KaK OCHOBE
9KOJOTHYECKOTO BOCITUTAHUS ITKOJIHLHUKOB;



®  pa3BUTHUE JIMYHOCTHU YUAIIUXCs, CTPEMIICHHUE K IPUMEHEHHUIO OMOJIOTUYECKUX 3HAHHIMA
Ha TIpaKTUKE, K YYacTHIO B TPYJAOBOH JACATEIHPHOCTH B OOJACTH MEIUITUHBI,
CEJIbCKOTO XO034MCTBA, PALIMOHAJIIBHOTO ITPUPOIOIIOIB30BAaHNS U OXPaHbl IPUPOJIBL;

® COXpaHCHHE MMO3UTHBHOTO OIBITAa Mporecca 00ydeHHs OMOJIOTHH, HAKOIJICHHOTO B
OTEYECTBEHHOM IIKOJIE.

Me)KHpe[lMeTHbIe CBfI3H U IPEEMCTBCHHOCTD

N3ydyeHne naHHOrO Kypca TECHO CBSI3aHO C TaKMMHU JHUCLUUIUIMHAMH, Kak (u3MKa, I1e
U3y4yaroTCsl OCHOBHBIE CBEJICHHSI O CTPOCHUU MOJIEKYJ U aTOMOB, XuMusi 8—9 knaccos, reorpadus,
DKOJIOTHSI.

Kypc Ouomnorun B OCHOBHOW WIKOJE€ Ha4yMHAaeTCsl C M3y4deHHs B 6 Kjacce paszena
«Pacrenuns. bakrepun. ['pu6sl. JInmaiiaukn», B 7 kinacce usydaercs pasnuen <«KuBOTHbIE», B 8
kinacce — «Yemoek», B 9 kmacce «OcHOBBI 00miedl Omonorum». OTO MO3BOJIAET YUYECHUKaM,
OKaHYMBasi OCHOBHYIO LIKOJY, ITOJIYYUTh JOCTATOYHO IIOJIHOE IIPEJICTABICHUE O 3aKOHOMEPHOCTSIX
KUBOW HPUPOIBI, OMOJOTHYECKOM Ppa3HOOOpa3uM M €ro LEHHOCTH A 3eMJIM U 4YeJOBEKa, O
BO3MOXKHOCTSIX PallMOHAJIBHOIO IMPAaKTHYECKOI'O HCIOJIb30BaHUs OOraTCTB IPHUPOJHBIX PECypCOB
ounocdepsr.

4. MecTo Y9€0HOTI0 IpeAMeTa, KYpPca B YYeOHOM IJIaHe;
KOJIMYCCTBO 4aCOB B y‘le6HOM IIJIAaHC U3 (I)C,Z[epaJ'II)HOFO, peFI/IOHaJ'ILHOFO, O6pa3OBaT6J'ILHOFO yqpemz[eHI/m

(IIKONPHOTO) KOMIIOHEHTOB Ha M3y4eHHE OHOJIOTMH, B TOM YHCIE: BCEro; W3 HUX IO MapajuiessiM;
KOJINYECTBO YAaCOB PErMOHAJIBHOTO KOMIIOHEHTA, UX PACIIPEIEIICHHE).

Ipeamer | KomnoneHnt KoJaundecTBO 4acoB B Helea10 KoJauyecTBO YacoB
3a y4eOHbIH 1o

9 kJacc
Ouosorus | (eaepanbHbIid 2 68
PErHOHATbHbII 0 0
IIKOJIBHBIH 0 0
UTOIo
2 68

IIpuHnunbl 0T6OPa MaTepuasia

[Mpunuuner  oTOOpa OCHOBHOTO U JOMOJHUTENBHOTO  COJEPXKAHUS  CBSI3aHBI  C
MIPEEMCTBEHHOCTRIO 1IeJIe 00pa30BaHUs Ha PA3IMYHBIX CTYINEHSX M YPOBHSAX OOYy4YEeHHS, JTOTUKON
BHYTPHUIIPEIMETHBIX CBSI3€H, a TAK)KE C BO3PACTHBIMH OCOOEHHOCTSMHU PA3BUTHUS YUAIIUXCS.

Jns mpuoOpeTeHust MPaKTUUECKUX HABBIKOB M TOBBIIICHHS YPOBHS 3HaHUM B paboOuyro
porpaMMy BKJIFOYEHBI JIaOOpaTOpHbIE M MpaKTUYecKue paboThl, MpeaycMoTpeHHble [IpumepHoit
nporpaMmmoii. Bee maGopaTtopHble W paKTUYECKUEe paOOThI SBISIOTCS dTalaMi KOMOMHHPOBAHHBIX
YPOKOB ¥ MOT'YT OLICHUBATHCS M0 YCMOTPEHHUIO YUUTEIIS.

Cucrema ypoKOB COPUEHTUPOBAHA HE CTOJILKO Ha Mepeavdy «TOTOBBIX 3HAHHIN, CKOJIBKO Ha
dbopMupOBaHHE aKTUBHOM JIMYHOCTH, MOTHBHPOBAaHHOW K caMo00Opa3oBaHHIO, OOIaIaromeit
JIOCTATOYHBIMH HAaBBIKAMUA W TICUXOJOTUYECKHMMH YCTAaHOBKAMH K CaMOCTOSITEIbHOMY TIOUCKY,
0TOOpY, aHANK3y U UCTIOJIH30BAaHUIO HH(POPMAIUH.

OcobOoe  BHUMaHHWE  yJIeNIeTCS  IO3HABATEIBbHOW  AKTHMBHOCTH  yYaIlMXCs, HX
MOTHBHPOBAaHHOCTH K CaMOCTOSITENIbHON yudeOHOW paboTe. B cBsi3u ¢ 3TUM mpu OpraHU3aIUN
y4eOHO-IT03HABATEIbHON AEATEIbHOCTH Npeanojaraercsi paboTa ¢ TeTPaabl0 € INe4YaTHOM
OCHOBOJA.



B Terpaap BKIIIOUEHBI BOMPOCHI M 33JaHUs, B TOM 4ucie B ¢opMme 1abOpaToOpHBIX padoT,
MO03HAaBaTENIbHBIX 33/1a4, TaOJIUL, CXeM, HEMbIX pUCYHKOB. PaboTa ¢ HEMbIMHU PUCYHKaMU MO3BOJIUT
JIMarHOCTHUPOBaTh  C(HOPMUPOBAHHOCTb YMEHMS Y3HAGAMb  (PACHO3HABAMb) OUONI0CUYECKUe
00vbekmbl, a TaKKe UX OPraHbl U JPyrHe CTPYKTYpHbIE KOMIIOHEHTBI. DTH 3aJaHUs BBIMOIHIIOTCS
o xony ypoka. [lo3HaBarenbHbIe 3a1a4u, TpeOYIOIIHEe OT YUeHHUKA Pa3MBIIUICHUN WM OTPabOTKU
HABBIKOB CPABHEHUSI, COMTOCTABIICHUS, BBITOIHSIOTCS B KAUeCTBE JOMAIITHETO 33/1aHHUS.

MeTtoanueckuii 0,10k

B kauectBe mexunonoeuu obOyuenus MO AaHHOM pabodeil mMporpaMMe  HCHOIb3yeTCs
TpaJULUOHHAS TEXHOJIOT U

B pamkax TpaAMIIMOHHOW TEXHOJIOTMM MPUMEHSIOTCS YacCTHbIE METOJAbl CIIEAYHOIINX
MEATEXHOIOTHIl:

"  JIMYHOCTHO-OPHUEHTUPOBAHHOTO OOYYEHHs, HAMpPaBICHHOTO Ha TNiepeBoj OOydeHus Ha
CyOBEKTUBHYIO OCHOBY C YCTAHOBKOW Ha CAaMOPa3BUTHUE JINYHOCTH;

"  Ppa3BHUBAIOLIETO0 OOYYEHHUs, B OCHOBE KOTOPOIO JISKUT COco0 00yueHUs!, HallpaBJIeHHbII Ha
BKJIFOYCHHE BHYTPEHHUX MEXaHU3MOB JIMYHOCTHOTO PA3BUTHS IIIKOJIBHUKOB;

"  O0BSACHUTEIbHO-WUTIOCTPATUBHOTO O0Yy4YeHHsS, CYTh KOTOPOro B HH()OPMHUPOBAHUH,
IIPOCBEUICHUH YYaIllUXCSl U OpraHu3allid UX PENpOAyKTUBHOM AESITEIBbHOCTH C IIEJIbIO
BBIPA0OTKH Kak 00IIey4eOHbIX, TaK U CTICHUATbHBIX (IIPEIMETHBIX ) 3HAHHIA,

* (opmupoBaHusl y4eOHOM J€ATENBHOCTM MIKOJBHUKOB, KOTOpas HamlpaBiieHa Ha
npuoOpeTeHre 3HAaHMM C MOMOINBIO pelIeHus yd4eOHbIX 3ahady. B Hauanme ypoka kiaccy
npejuiaraloTcs ydeOHble 3a/laud, KOTOpPbIE PELIAlOTCS MO XOAy YpoKa, B KOHIIE YpOKa,
COTJIaCHO ATUM 3ajJlayaM, IMPOBOAMUTCS JUArHOCTUPYIOUIAsh MPOBEPKA PE3YJIbTATOB YCBOCHUS
C TIOMOIIIbIO TECTOB;

" [POEKTHOM JEATENbHOCTH, TI/I€ IIKOJbHUKM Y4YaTCsi OLEHUBATh M MPOTHO3UPOBATH
MOJIO’KUTENbHBIE M OTPULATENIbHBIE M3MEHEHUS! NMPUPOJHBIX OOBEKTOB IOJI BO3AECHCTBUEM
4eJI0BEKA;

»  nuddepeHIpPOBaHHOTO 00yUYEHHs, T/I€ yJalIuecs Kjacca JENATCS Ha YCIOBHBIC TPYIIIHI C
y4€TOM THIIOJIOTHYECKUX OCOOCHHOCTEW IIKONbHHUKOB. [Ipu ¢dopMupoBaHuu rpymnn
YUUTBHIBAIOTCS JIMYHOCTHOE OTHOIIEHHWE IIKOJIBHUKOB K Yyu€0e, CTelneHb O0Yy4YeHHOCTH,
00y4aeMOCTH, HHTEPEC K U3YUYCHUIO MPEAMETa, K THYHOCTU YUUTES;

"  y4eOHO-UTPOBOM JIEATEIBHOCTH, KOTOpas Ja€T MOJOKUTEIbHBIN pe3yabTaT IPU YCIOBUU €€
CepbE3HONM TOATOTOBKM, KOTJa AaKTUBEH M yYEHHK U yuutesb. Oco0oe 3HaueHHEe UMEET
XOpOIIO pa3paOOTaHHBIA CIIEHAPHI UTPHI, T/Ie YETKO 0003HaYEHBbI yYeOHbIE 3a/1auu, KaK1as
MO3UIMS UTPBI, 0003HAYEHBI BO3MOXKHBIE METOAMYECKHE MPUEMBI BBIXOJA U3 CIOKHOU
CUTYalluH, CINIAHUPOBAHBI CIIOCOOBI OIIEHKH PE3yJIbTaTOB;

" TEXHOJIOTHS MPOOJIEMHOro Mojaxoja. Takke Mpu peanu3aluy IporpaMMbl UCIOIB30BaIN U
TpaJlMIMOHHBIE TEXHOJIOTUM, TaKW€ KaK TEXHOJIOTUS (OPMHUpPOBAaHUS MPUEMOB ydeOHOM
paboThl, M3TOXKEHHAasi B BHJE NPaBWI, alTOPUTMOB, OOpPAa3IOB, IUIAHOB OMHUCAHUN U
XapaKTEPUCTHUKUA OOBEKTOB;

" JIeATENILHOCTHBIA MOJXOA. Yuamuecs B Ipolecce OO0y4eHHs ydaTcsl MCIIOJIb30BaTh
MOJlyYEHHbIE 3HAHUS B MPOIECCE BBINOJIHEHUS KOHKPETHBIX 3aJaHUM, CBS3aHHBIX C
MOBCEIHEBHBIM OIBITOM IIKOJBHHUKA U APYTUX THoJei. Pemienre mpoOieMHbBIX TBOPUECKUX
3aJa4 — TJIaBHbII crnoco0 u3ydeHHsl MpeaMera. Ydamuecs IODKHBI pa3o0parbes ¢
MaTepuajioM TEMbl, MOJArOTOBUBIIKNCH MCIOJb30BaTh 3TOT TEKCT JJsi IOMCKA OTBETOB Ha
3agaund. Ilpm »TOM BakHeWIMe M HEOOXOAMMbIE JUIS JKU3HM YEJIOBEKa 3HAHUS
3alIOMUHAIOTCS HE MyTeM UX BBIYYMBAHUS, a MMyTeM WX MHOTOKPATHOTO YMOTpPeOJIeHUs s
pellIeHus 3a1a4 ¢ UCII0JIb30BAHUEM 3THUX 3HAHUI.

[Tpu peanuzanuu TpoOrpaMMbl UCHONB3YIOTCS MPAKTHYECKHA BCE METOABI OPraHU3alNU y4eOHO-
MO3HABATEJIbHON  JESTENbHOCTH, KJIACCUUUUPYIOLIUMECS IO  XapakTepy I03HaBaTEIbHON
JNESTEIbHOCTH  IIKOJIBHUKOB  (OOBSCHUTEIHHO-UILTIOCTPATUBHBIN,  PENPOAYKTHBHBIA, METOJ
pOOJIEMHOTO  U3JI0XKEHUs,, YaCTUYHO-IOUCKOBBIM). [lo wucTouHMKam 3HaHUM (CIIOBECHBIE,



HarJsiJHbIC, HpaKTI/I‘-ICCKI/Ie); 0 JIOTUKEC PACKPBITHUA yqe6H0r 0 Marcepuaia (I/IHIIYKTI/IBHBIG u
}IGJIYKTI/IBHI)IG) " 110 CTCIICHHU CaMOCTOATCIIBHOCTH YHAIlIUXCA.

[Ipu oOydeHnH ydamuxcsi o JaHHOW pabouell yueOHOW MporpaMMe HCIOJIB3YIOTCS CIIEIYIONINe
obwue opmsl 00yHeHUL:
"  PHAMBHUAYyalbHas (KOHCYJbTAIUH);
* rpynnoBas (ydammecss paboTaloT B TpyMIax, CO37aBa€MbIX Ha pa3IMYHBIX OCHOBAX: IO
TEMITy YCBOEHHSI — IPH U3YYCHUH HOBOTO MaTepHhalia, 10 YPOBHIO YUYEOHBIX TOCTHKEHUH —
Ha 00001IaloIKX 10 TEME ypOKax);
* (poHTanbHas (paboTa yuyuTens cpa3y CO BCEM KIJIACCOM B €IMHOM TeMIe ¢ OOIIMMH

3a/1a4aMu);
" mapHas (B3aWMOJCHCTBHE MEXKIY JBYMS YYCHHKAMH C IICJIBI0  OCYIIECTBICHHS
B3aMMOKOHTPOJIS).
JlanHass mporpamMma peaqu3yeTcs IpPU COYETAaHWU Pa3HOOOpa3HBIX BHUIOB M METOJOB
o0OydeHus:

" gUObl 00yUeHUs: O0BSICHUTEIbHO-PENPOAYKTUBHBIHN, MPOOIEMHBIHN, pa3BUBAIOIINA,
ITOPUTMU3NPOBAHHBIN.
" Memoovl 0OyueHUs: CTIOBECHBIE, HATTIAJHbIE, IPAKTHYECKNE U CIIEUAIbHbIC.

[Ipu peanuzanuu naHHOM pabouelt yueOHOM mporpaMMbl MPUMEHSIETCS KAACCHO — YPOUHAsL
cucremMa oOydeHus. Takum o00pa3oMm, OCHOBHOM (opMoil opraHum3zanuu ydeOHOro mpolecca
aBisercs ypok. Kpome ypoka, ucnosnb3yercs psi APyTUX OpraHu3alioOHHbIX GOpM 00yUYeHHUS:

®  JIGKI[UM, CEMUHAPCKHUE 3aHATHS (B CTAPIIUX KJIaccax);

®  1a0OpaTOPHO-TIPAKTUUECKUEC 3aHSITHUS;

® DKCKYpCHH

Cucmema xonmponssi 3a YPOBHEM YUeOHBIX JOCTHMIKEHHMM ydaluXcs B MpOLECcce peanu3aliu
JAaHHOM pabodyeld y4yeOHOM mporpamMMmbl BKIIOYAaeT  pasHble (OpPMBI YCTHOTO, HMHCbMEHHOTO,
71a60paTOPHOTO, KOMITBFOTEPHOTO ~ KOHTPOJISA: TEKYIIUH, TeMaTUYECKHIA, WUTOTOBBI;
PENPOAYKTUBHBIN U TIPOAYKTUBHBIN, CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0dOThI, a TAKXKE 3aIUTY
npoektoB. llpu opraHuzanuu TeKylmlero M TEMaTHYEeCKOro KOHTPOJIS 3HAHUM ydamuxcs
UCTIONB3YIOTCSL  3aJlaHMsI B TECTOBOM (hopMe pa3HOrO THMA U YPOBHS CIIOKHOCTH, aHAJIOTUYHBIC
sagagusam I UA.

Jannpie (opMbl, MeTOAbI, BHIABI OOYUYEHHMS WCIHOJB3YIOTCS COIJIACHO WHAWBUIYAIbHOM
TEXHOJIOTHH YYUTENsl U HApaBJICHHOCTH Kiacca. Bce 3To Mo3BOIISIET yUUTEINI0 BApbUPOBATH THUIIbI
YPOKOB, METOANUYECKHUE ITPUEMBI.

[ToaBOASATCS UTOTH BHIIOJTHEHHEM T'OJIOBBIX pabOT BO BCEX Kilaccax.

[IpakTudeckast 4acTh mMpeayCcMaTpUBAET MPOBEACHUE TaOOPATOPHBIX padOT, MPAKTHUYECKUX
pabot, skckypcuid. [lepeueHp u TemaTHKa OIEHOYHBIX W OE30IIEHOYHBIX PAbOT yTBEP)KICHBI Ha
METOANYECKOM OOBEAMHEHUH YUYHTENeW NMPEIMETHUKOB €CTECTBEHHO — MAaTEMaTHYeCKOro IIMKJIa
mikodiel oT 31.08.2011 r., mpotokon Nel (ux 000CHOBaHHBIN NepeyeHb MPUBOIUTCS B MPUIIOKEHUN
K nnporokosty MO). IIpakTnueckas 4acTb COCTOUT:

9 knacc: naboparopHbie pabOTHI-5
Okckypeun-0

5. Coaep:xanye v4e0HOr0 mpeaMera, kypca

No HaumenoBanue paznena, KonnuectBo
1/ TEMBI 4acoB B ipumep | 8 Kiacc 9 knacc
HOM IIporpamme

7



1. Buonorust kak Hayka. Metosl | 3 2 2

OHoJIOTHH
2. Cucrema opranudeckoro mupa | 15
3. MHorooGpasue 1 3BOJIOLHS 16 3 13

JKUBOH IIPUPOJIBL

4. ITpu3HaKy KUBBIX OpraHu3MoB | 40 40

5. B3auMocBs31 OpraHUu3MOB U 19 12
OKpY>Karolen cpebl

UenoBek U €ro 310pOBbE

Hroro: 153 67 67

Pe3eps: 1 1

6.(I)OQMLI " CPEACTBA KOHTPOJSA
HpI/I IUIaHUPOBAHUHN YPOKOB MPEAYCMOTPCHBI PA3JIMYHBIC BUABI ACATCIIBHOCTU U UX CAUHCTBO

Y B3aUMOCBSI3b, [T03BOJIIOIINE ONITUMAIbHO JOCTUTATh PE3YJIbTaTOB O0YUEHHUSL.

[TpumeHeHa yaile Bcero ucnoib3dyeMas B IpakTHKe 00y4yeHHs OMOJIOTHH THUIIOJIOTHS YPOKOB
M0 JWJAKTHYECKOW TIIeTM: YPOK HW3YYEHUs W TEPBUYHOTO 3aKPEIUICHHs HOBOTO Yy4YeOHOTO
MaTepHuaa; YpOK KOMIUIEKCHOIO MPHUMEHEHHs 3HaHWM; ypok OOOOIIEHUS M CHUCTeMaTU3al|H
3HAHWM M YMEHMM; YPOK aKTyaJu3alMy 3HAHUM U YMEHHUM; YPOK KOHTPOJISI M KOPPEKIMH 3HAHUM U
ymeHuil. CuctemMa ypoKOB COPUEHTHPOBAHA HE CTOJIBKO Ha Mepesiauyy «TOTOBBIX» 3HAHUM, CKOJIBKO
Ha (OPMHPOBAHWE AKTHBHON JIMYHOCTH, MOTHBHPOBAHHOH K caM00OOpa30BaHHUIO, OOIaaromeit
JIOCTAaTOYHBIMM HAaBbIKAMM M IICUXOJIOTMYECKMMH YCTaHOBKAaMHM Ha CaMOCTOSITEIbHbIM IOUCK,
0TOOp, aHaJIM3 U UCTIOIb30BaHUE UHPOPMALIIH.

Vcnonb3ytoTcss MHIMBUAYalIbHBIE, (PPOHTAIBHBIE U TPYIIOBBIE (GOPMBI PAOOTHI, CEMUHAPHI,
JTVICTTY THI.

I'myGoKOMy YCBOEHHIO 3HaHUIl CHOCOOCTBYIOT oOpraHuzanusi padoTel ¢ U(POBHIMU
oOpa3oBatenbHbIME pecypcamu  (JIabopatopubeiii mpaktukyMm. buonorusnl C «m  «Zpoday),
HAYYHO-TIOMYJISIPHON JIUTEpaTypoi, ccTeMa IOBTOPEHHUS U 3aKpeIIeHHs, pa3paboTaHHas ¢ Y4ETOM
VH/IMBUAYAIBHBIX OCOOEHHOCTEH IIKOJIBHUKOB.

Jlns mpuoOpeTeHHs MpaKTUYeCKHX HAaBBIKOB M IOBBIIICHUS YPOBHS 3HaHHMH B pabouyro
IIpOrpaMMy BKJIFOUEHBI J1a0OpaTOpPHBIE M MPAKTHUECKUE paboThl, IpeaycMoTpeHHble [IprumepHoil n
aBropckoit  (B.B.[laceunnka) mnporpammoii. Jlabopamopnvie u npakmuyeckue pabomei,
AGNAIOWUEC  IMANAMU KOMOUHUPOBAHHBIX YPOKOE U MO2YM OYEHUBAMbCA NO YCMOMPEHUIO
yuumens. JlabopamopHule u npakmuyeckue pabomol, paccuumantvle Ha 6ecb YPOK, OYEeHUBAIOMCS
6 00s3ameNbHOM nopsioKe.

JUis TeKylero TeMaTHMYECKOrOo KOHTPOJIi M OLIEHKHM 3HaHUM B CHCTEME YPOKOB
MIPETYCMOTPEHBI YPOKH 0000IIIEHHUS.
Kypc 3aBepiiaroT ypoku, Mo3BoJisitoie 0000IMUTh U CUCTEMATU3UPOBATh 3HAHUS, a TaKKe
NPUMEHHUTH YMEHUS, TPHOOPETEHHBIE TIPU U3YYSHUN OUOJIOTHH.

7. TpeOoBaHNA K VPOBHIO MOATOTOBKH YUANIMXCSH

B pe3ynomame usyuenus ouonozuu yueHuK 00a4cen

3HATH/IIOHUMATH



npusHaku OU0102UHeCKUX 00bEKMmOE: KUBbIX OPraHU3MOB; T€HOB M XPOMOCOM; KIIETOK U
OpPraHM3MOB PpACTEHUH, KUBOTHBIX, I'pUOOB U OakTepuil; MOMYyJALUNA; D3KOCUCTEM U
arposKocucTeM; OMocgepbl; pacTeHU, )KUBOTHBIX U TPHOOB CBOETO PETHOHA;

CYU{HOCHb DUON02UYECKUX nPoyeccos: OOMEH BEILECTB U MPEBPAIECHUS SHEPTHH, TUTAaHUE,
IObIXaHWE,  BBIJCICHHE, TPAHCIOPT  BEIIECTB, pOCT, pa3BUTHE, Pa3MHOXKCHHUE,
HACJEACTBEHHOCTh W W3MEHYMBOCTb, PETYJSALIMS  KU3HEIEATEIbHOCTH  OpraHu3Ma,
pa3IpakuMOCTh, KPYTOBOPOT BELIECTB U MPEBPALLEHUS JHEPTUU B DKOCUCTEMAX;
OCOOCHHOCTH OpraHU3Ma YeJOBEKa, €ro CTPOCHMs, KU3HE/IEATEIbHOCTH, BbICIIEH HEPBHOM
NEATENbHOCTH U IIOBEJICHNUS,

yMeThb

00bACHAmMB: POIL OMOTOTUU B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, B TPAKTUICCKOW JEATEIHHOCTH JIIOJCH W CaMOro YYeHHKa; POJCTBO, OOIIHOCTH
MPOUCXOXKICHUS U DBOJIOIUIO pPACTEHUH M KUBOTHBIX (HAa TpHUMEpPE COMOCTaBICHUS
OTIENbHBIX TPYII); POJb PA3IUYHBIX OPraHU3MOB B JKM3HU 4YEJIOBEKA M COOCTBEHHOMU
NEeSTeNbHOCTH; B3aUMOCBSI3U OPTaHU3MOB U OKpPYXKAmOIIeH Cpelbl; OHOIOTHYECKOTO
pa3HooOpa3usi B coxpaHeHWH Ouochepsl; HEOOXOAMMOCTh 3aIUTHI OKPYKAIOIIEH CpPEIIbI;
POJICTBO YEJIOBEKa C MIIEKONMHUTAIOIIMMHU KUBOTHBIMH, MECTO U POIIb YEJOBEKa B MPHUPOJE;
B3aMMOCBSI3M YEJIOBEKa M OKPYKAIOMIeH CpeNbl; 3aBUCUMOCTh COOCTBEHHOTO 37I0OPOBBS OT
COCTOSIHHSI OKPY>KaIOIIEH Cpe/Ibl; MPUIMHBI HACTEACTBEHHOCTH ¥ U3MEHUNBOCTH, MPOSIBIICHUS
HACJIEICTBEHHBIX 3a00JeBaHUI, IMMYHHUTETAa y 4YeJOBEKa; POJb 'OPMOHOB M BUTAMHUHOB B
OpraHu3Me;

usyuamo Ouonozuueckue o6veKmeol u npouyeccol: CTaBUTH OMoJOruYecKue OKCIICPUMCHTEI,
OIHUCKHIBATh U OOBICHATH PE3YJIbTAThI OIIBITOB, Ha6J'IIO,[[aTL 34 pOCTOM U PA3BUTHUEM paCTeHI/Iﬁ
" JKUBOTHBIX, ITOBEACHHUEM KHUBOTHBIX, CC30HHBIMU U3MCHCHUAMU B IIPUPOJIC; paCCMaTPUBATH
Ha IrOTOBBIX MHUKPOIIPCIIapaTax U ONMUCHIBATH OMOJIOTHYCCKHE O6’b€KTBI;

pacno3naeams U onucsléamsp: Ha Ta6m/1uax OCHOBHBIC YaCTHU U OPraHOUAbI KJIICTKH, OpTaHbl
U CHCTCMbI OpraHOB 4YCJIOBCKA; Ha XHBBIX 00BEKTax U Ta6n1/1uax Oopranbl IBETKOBOT'O
pacTCHuA, OpraHbl U CUCTECMbI OPTaHOB JKMBOTHBIX, PACTCHUA PA3HBIX OTIACJIOB, JKUBOTHBIX
OTACJIBbHBIX THIIOB M KJIACCOB, Hauboee PaCIIpOCTPAHCHHBLIC PACTCHUA U KMBOTHBIX CBOCH
MCCTHOCTH, KYJIbTYPHBIC PACTCHUA U JOMAIIITHUX KUBOTHBIX, C’BC,Z[O6HBI€ n AJOBHUTBIC FpI/I6BI,
OIMACHBIC IJI1 YCJIOBCKA PACTCHUA U JKUBOTHEBIC,

6bla6/iAmb N3MCHYUBOCTH OPraHU3MOB, HpI/ICHOCO6HeHI/I$I OpraHu3MoB K CpCIec 06I/ITaHI/I$I,
THUIIBI B3aUMO/JICHCTBUSA PAa3HBIX BUAOB B 3KOCUCTCME;

cpasHueambs OMOJIOTUYECKUE OOBEKTHI (KJ'IGTI(I/I, TKaHHW, OpraHbl M CHUCTEMbI OpPTIaHOB,
OpraHu3MEI, Hpe)ICTaBI/ITeJ'IeI\/’I OTACIBHBIX CUCTEMATHYCCKHX prl’[l’[) n Acjathb BBIBOAbI Ha
OCHOBC CpaBHCHUS,;

onpeodenams NPUHAJICKHOCTb OMOJIOTMYECKUX O0BEKTOB K OTPEIeIeHHON CHCTeMaTHYeCKON
rpymnne (Kiaccugukanus);

aHanu3uposamv u OyeHueamv BO3ICUCTBUE (DAKTOPOB OKpY’KAIOUIEH cpenbl, (akTOpoB
pUCKa Ha 370pOBbE, IOCIEACTBUN JEATEIBHOCTH 4YEJIOBEKA B OJKOCUCTEMAX, BIIUSHUE
COOCTBEHHBIX MOCTYTKOB Ha HUBbIE OPTraHU3MbI U IKOCHCTEMBI;

nPo6OOUMb CAMOCHOAMENbHBIIL NOUCK OUON02UYECKOU UHPOpMayuu: HAXOAUTh B TEKCTE
yueOHUKa OTIIMYUTENbHbIC TPU3HAKY OCHOBHBIX CHCTEMATHYECKHX TPYII; B OMOJIOTHYECKUX
CIIOBapsiX U CIIPaBOYHUKAX 3HAYCHHsI OMOJIOTMUYECKUX TEPMUHOB; B Pa3IMYHBIX MCTOYHHUKAX
HEOO0X0MMYI0 HMH(MOPMAIMIO O HUBBIX OpraHu3Max (B TOM YHCIE C HCHOJIb30BAHUEM
MH(GOPMALIMOHHBIX TEXHOJIOTH);

HCMO0JIb30BAaTh NMPUOOPETeHHbIe 3HAHUSA M YMeHHMsl B NPAKTUYECKOW JeATeJJbHOCTH M
MOBCEeIHEBHOM KU3HU JJIA:



o coOmoeHns Mep NpoQMIAKTUKU 3a00J€BaHUM, BBI3BIBAEMBIX PACTEHUSIMM, >KUBOTHBIMU,
OakTepusiMu, rpubaMu M BHpycaMy; TpaBMaTu3Ma, crpeccoB, BUU-unpekunun, BpemHbIx
NpUBbIUEK (KypeHHe, aJKOTOJIM3M, HApKOMaHMs); HapyIIEHWs OCAHKH, 3pEHHs, CiIyXa,
MH(EKINOHHBIX U MPOCTYIHBIX 3a00JI€BaHUM;

° OKa3aHUsSl TEpPBOW IMOMOIIM MPH OTPABICHUU SJOBUTHIMU TpuOaMH, pacTECHHMSIMH, YKycax
KUBOTHBIX; TIPH MPOCTYAHBIX 3a00JIEBaHUAX, 0XKOTraX, 0OMOPOKEHUAX, TpPaBMax, CIACCHUH
YTOIAIOIIETO;

° palMoOHAIPHOW OpTaHM3allid  TpyJla W OTAbIXa, COOJIOJEHWS TPaBWI TIOBEJCHUS B
OKpY>Karollleu cpere;

° BBIPAIIMBAHUSA M PAa3MHOKECHHS KYJIbTYPHBIX PACTEHUM M JOMAIIHUX >KUBOTHBIX, yXOJa 3a
HHUMU;

. MPOBEACHUS HAOJIOICHHI 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.

9 knacc

Hcnonvzyemorit YMK:
1) Yuebnuk A.A. Kamenckoro, E.A. KpukcyHnoBa, B.B. [laceunuka. buonorus. Benenue B

o011yt Ouonoruto u Kooruro. 9 kimace. — M.: Jlpoda, 2014

JlonotHMTEILHAS JIMTEPATypa:
1) buonorusa. 5 — 11 knaccel: pa3BepHyTOE TEMaTHYECKOE TUTaHWpOBaHue. — Boxrorpan: Yuanrens,

2007.

2) Meromuueckoe nmocooue O.A. IlenensieBoii, M.B. Cynrosoii. [loypounsie pa3paboTku 1mo o01ei
ouogoruu: 9 kinacc. — M.: Baxo, 2006.

3) Metoamueckoe mocobue B.B. [laceunuka. TemaTraeckoe 1 MOypodHOE IUIAHUPOBAHUE K YICOHUKY
A.A. Kamenckoro, E.A. Kpukcynosa, B.B. [laceunuka «BBenenue B 0011yto OHOIOTHIO U
akosiorutoy. 9 kinacc. — M.: [lpoda, 2004.

Peanuzanust  meneld, SABISAIONIMXCS TJIABHBIM  yCJIOBHEM  A(PQEKTHBHON  yueOHOI
NeSITeJIbHOCTH IIKOJIBHUKOB, HEBO3MOXHA 0€3 HCIOIb30BaHUS OCHOBHBIX 00pa30BaTEIbHBIX
pecypcoB: Y4eOHHKOB, y4eOHO-METOJMYECKHMX MAaTepUANIOB, HATJSAHBIX JIEMOHCTPAIMOHHBIX
nocoOuit 1 Tabnui, NpuOOPOB U MPUCTIOCOOICHUH, a TAK)KE COBPEMEHHBIX T€OMH(DOPMAITMOHHBIX
cucrteM, MHTepHET, 3JIeKTpOHHBIX y4ueOHuKoB. [Ipu orbGope cpencTB oOydeHUs COOIIOACHBI
CJICAYIOUINE YCIIOBUS: y4TeHa crenu(uka mpeaMeTa U COOTBETCTBEHHO BKJIFOYEHBI XapaKTECPHBIC
TOJILKO JUIsI OMOJIOTMU CPEZCTBA; YUTEHBI JOCTHKCHUS HOBEUIIMX MH(DPOPMAITMOHHBIX TEXHOJIOTUH
(MyJIbTUMEINA, HTHTEPAKTUBHAS JJOCKA, ay TMOBU3YAJIbHBIC CPEJICTBA); 0C000€ BHUMaHUE 0OpPaIICHO
Ha cpeacTtBa OOyuYeHHs, COJAEp)KAaHHE KOTOPBIX MMEET KOMIUICKCHBIH XapakTep; YUYTeHO
COOJIIOJIEHHE CUCTEMHOCTH, 00ecTieunBaroIiel OCOOUSIMH U 000PYOBaHUEM BCE Pa3/Ieibl U TEMBI.
HauMeHoBaHue 00beKTOB M CPEJACTB MAaTePHAIBLHO-TEXHMYECKOr0 ofecreyeHus
1.buGmmoreunsiii poH (KHUTOTIEUATHAS TPOTYKIIHS)
2.IlevatHple TOCOOWS: TAOMUIBI MO OOTaHWKE, 300JIOTHH, YEIOBEKY, TI'CHETHKE U KapThl,
UMEIOIINECS B KaOUHETe
3.DKpaHHO-3BYKOBBIC TTOCOOUSI (BUAEO(DHITEMBI)

4. TpaHcriapaHTbl
5. Texauyeckue cpeacTBa 0OydeHUs:
® KOMITBIOTEP MYJIBTUMEIUHHBINA MMAKETOM MPHUKIATHBIX MPOTrPaMM(TEKCTOBBIX, TaOJINYHBIX,
rpadMUecKuX M MPe3eHTAIMOHHBIX), C BO3MOXXHOCTBIO MOJKITIOUEHHSI K MHTEPHET: UMEET
ayJMo- U BHUJICO BXOJbl M BBIXOJbI M YHHBEPCAIbHBIC MMOPTHI, MPUBOJAMH JISi YTCHHUS U
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3allUCH KOMIIAKT-JAMCKOB: OCHAILIEH AaKyCTUYEeCKUMH KOJIOHKaMHM, MAarHUTO(QOHOM H
HayITHUKAMH,
® DKpaH NPOEKLINOHHBIN
6. YueGHo-TIIpaKkTHUecKoe U yueOHo-1abopaTopHoe 000pyA0BaHueE:
bapomerp,
Becwl yueOHbIE ¢ pazHOBECaMU
«IlIxonpHas mabopatopust
KoMruiekT nocyipl ¥ IpUHAJUIEKHOCTEN Al IPOBEACHUSI TaOOPaTOpHBIX padoT , BKIIOUYas
MOCYAY, IPENapOBaAIIbHBIE TPUHAJIEKHOCTH, TIOKPOBHBIE U ITPEIMETHBIE CTEKIIA U JP.
Jlyna 6GuHOKyIsIpHas
Jlyna pyunas
Mukpockorn mkonsHsIi yB. 300-500
MHUKpPOCKOTIBI LIBIPPOBHIE
7.PeakTuBBI M MaTEpHUAJIBIL:
KommiekT peakTHBOB 111 6a30BOT0 ypOBHS
8. Monenu:
Monenu 00beMHBIE
Mopenu IBETKOB pa3iHyuHbIX CEMEICTB
Habop «IIpoucxoxaeHue yeaoBeKa
HaGop Mozeneit opranoB uenoBeka
Topc uenoBeka
Mopenn oCcTeoI0rnuecKue
UYepen yenoBeka pacuJIEHEHHBIN
Monenu penbedHbie
Jle30KcupUOOHYKIIENHOBAsE KUCIOTA
Ha6op Mozeneit mo cTpoeHnto 6€Co3BOHOYHBIX JKUBOTHBIX
Habop moneneit mo aHaTOMUU pacTeHUi
Habop Mozeneit mo cTpoeHH0 OpraHoB YeIoBeKa
HaGop mojerneit o cTpoeHHIO MO3BOHOYHBIX KUBOTHBIX
Monenu-anminkanuu (st paboThl HA MAarHUTHOW JTOCKE)
MmuTO3 1 MEHO03 KIETKU
OCHOBHBIE T€HETHYECKHE 3aKOHbI
Pa3mMHOXeHHe pa3TUYHbIX TPy pacTeHuid (Habop)
CtpoeHue KIeTOK pacCTeHUN U )KMUBOTHBIX
[ukiel pa3BUTHS TApa3UTHYECKUX YepBeil (Habop)
Mynsixu
[Tno10BBIE TENa NUISATIOYHBIX TPHOOB
Pe3ynbTaThl HCKYyCCTBEHHOTO 0TOOpa Ha MPUMEpE IUI0A0B KyJIbTYPHBIX PACTCHUN
9.HarypasnbHble 00BEKTHI
I'epbapuu, wutrocTpupyromme MoppoJorudeckie, CuCTeMaTuyecKue MPU3HAKK PacTeHUH,
HKOJIOTHUECKUE OCOOCHHOCTH PA3HbIX TPYIIT
Bitaxxubie npenapatbl
BHyTpeHHee cTpoeHue M03BOHOYHBIX )KUBOTHBIX (10 KJIaccam)
CrtpoeHnue ria3za MIEKOIUTAIOLIETO
Mukpornpenapatbl
Ha6op mukpomnpenapaToB mo 60TaHUKE
Habop MukponpenapaToB Mo 300J0THH
Ha6op MuxpormnpenapaTtoB mo oomieir 0uosorun
Hab6op mukpomnpenapaToB o pasneny «HauanpHast mkomay»
10.Komnexkuuun
Bpenurenu cenbCcKoX03s1ICTBEHHBIX KYJIbTYP
Hckonaemble pacTeHus U )KUBOTHbBIE
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Mopdo-3Koa0rHYecKie aJjanTaii OpraHu3MoB K cpesie ooutanus (popma, okpacka u mp.)
11.KuBble 00BEKTHI

KoMHaTHBIE pacTeHus 0 HKOJIOTMUECKUM IpyIam
12. DkcKypcHOHHOE 000pyI0BaHNE
13. CnenmanusupoBaHHas yueOHas meOenb

MULTIMEDIA - noanepxka kypca «buosiorus»

JlaGopatopHblii mpakTukyMm. buomorus 6-11 kmacc (ydeOHOe SJIEKTPOHHOE W3IaHUE),
PecnyOnukanckuii MmynpTumMeana ueHtp, 2004

buonorus. Pactenus. bakrepuu. ['pubbl. Jlumaitnuku. 6 ximacc. OOpa3oBaTenbHBIN
KOMIUIEKC. (2JIeKTpoHHOe yueOHoe uznanue), @upma «1 Cy», W3narenbckuil nentp «BeHrana-
I'pad», 2007
HB. Bacwunesckas, E.B. Illommna, M.A. IlerpoBa PactutenbhHpie coobmectBa MypmaHCKOH
oOnacti: MynbTUME[. IPUIIOKEHHE K yueOHUKY «PacTutensHblil MUp MypMaHCKo# 001acTi»
M.H. Xapnamona, E.H.JIynoBa, E.I'' Mutuna >KuBoTtHbiii Mup MypmaHckoii o6iactu: MynbTuMen.
npuiIokKeHne K yueOHHuKy «KuBoTHBIN Mup MypmaHcKoil obmacTu
buonorus 6 knacc. )Kusoi opranuszm. MynbsTumenuitnoe npuioxenue Kk yueouuky H.U. Conuna
(anexTpoHHOE yueOHoe nznanue), poda, @usnkon, 2006

AJipeca caiiTOB B UHTEPHET

http: // bio. 1 september. ru —razera «buonorus» — npunoxenne K «1 ceHTIOPs»
www. bio. nature. ru - Hay4HbIE HOBOCTH OHMOJIOTHH
www. edios. ru - DUI0C — IIEHTP TUCTAHIIMOHHOTO 00pa30BaHMS
www. km. ru/ education - -YyeOHble MaTepuaisl U ciaoBapu Ha caiite «Kupumn u Medoaumii»
http://school-collection.edu.ru Enunas komnekuus uudpoBbix 00pa3oBaTENIbHBIX PECYPCOB.
http://window.edu.ru/ Enunoe okHO HOCTyIa K 00pa3oBaTeNbHBIM pecypcam
http://www.priroda.ru — [Ipupoga: HallMOHAIBHBINA MTOPTAJL.
http://obi.img.ras.ru — baza 3Hanuii o 6MojI0rUK YenoBeka. Y4eOHUK MO0 MOJEKYJISIpHONH OHOIOTUn
4yeJIoBeKa, OMOXUMUH, (PU3UOJIOTUH, TEHHOW M OEJTKOBON WHIKEHEPHH.
http://www.zoomax.ru — 300JI0THsI: YEJIOBEK M JIOMAIIIHUE )KUBOTHBIE.
http://www.fipi.ru — @eaepanbHbIil HHCTUTYT MEJarOrHYeCKUX U3MEPEHUH.

7.TPEBOBAHMUA K YPOBHIO ITOAI'OTOBKHN YYAHINXCH

B pezynvmame uzyuenus ouonozuu y4eHuK 00axicen:

3HATH/IOHUMATh

. NPU3HAKU OUON0ZUYECKUX 00beKMOE: KVBBIX OPTaHU3MOB; T€HOB M XPOMOCOM; KJIETOK U
OpPraHM3MOB pACTEHUH, KUBOTHBIX, TPUOOB U OaKkTepwii; MOMYJIALUNA; DKOCUCTEM U
arpod’KOCUCTEM; OMoCchepshl; pacCTeHUH, )KUBOTHBIX M TPHOOB CBOETO PETHOHA;

o CYUWHOCMb OUO0S102Uu"ecKUX npoyeccos: OOMEH BEIIeCTB U MPEBPAILICHUS YHEPTUH, TUTAHUE,
JAbIXaHUEC, BBIICJICHUC, Tpchr[opT BCUICCTB, pOCT, pa3BI/ITI/Ie, pa3MHO>KeHI/Ie,
HACJEACTBEHHOCTh W  W3MEHYMBOCTb, PETYJSALMS  KU3HEIEATEIbHOCTH  OpraHu3Mma,
pa?)}lpa)I(I/IMOCTI), prrOBOpOT BCIIICCTB U npeBpameHI/Is{ 3Hepr1/11/1 B DKOCHCTEMaAX,

° OCOOCHHOCTH OpraHU3Ma YeJOBEKa, €ro CTPOCHHMS, KU3HEIEATEIHbHOCTH, BHICIICH HEPBHOM
JACATCIBHOCTHU U ITIOBCICHHUA,

yMeThb

o 00bACHAmMY: POIb OMOJOTUU B (OPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTHHBI
MHUpa, B MPAKTUYCCKOW NEATEIHHOCTH JIOJCH MW CaMOro Y4YeHHKA; POJCTBO, OOIIHOCTH
MPOMCXOKICHUSI W OBOJIONUIO PACTEHWH W KUBOTHBIX (HAa TpPUMEpPE COIMOCTaBICHUS
OTIENBHBIX TPYII); POJb PA3NIUYHBIX OPraHU3MOB B JKM3HU 4YEJIOBEKA M COOCTBEHHOU
NESTETPHOCTH;, B3aMMOCBSI3M OPTaHU3MOB U OKPYXKAIOIIEH Cpenbl; OHOJOTHYECKOTrO
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pa3HooOpa3ust B COXpaHEHHWU OHOChepbl; HEOOXOAMMOCTh 3allUThl OKPYKAIOLIEH Cpe.bl;
POJICTBO YeJIOBEKa C MJIEKONUTAIOIIMMHU KUBOTHBIMH, MECTO U pOJIb YEJIOBEKa B NMPHUPOJE;
B3aMMOCBSI3M YEJIOBEKA M OKPY’KAIOUIeH Cpeibl; 3aBUCUMOCTh COOCTBEHHOT'O 3/I0POBbS OT
COCTOSIHUSI OKPY>KaloIllel Cpe/ibl; MPUYUHBI HACIEACTBEHHOCTH U U3MEHUNBOCTH, MPOSIBICHUS
HACJIE/ICTBEHHBIX 3a00JIeBaHUN, UIMMYHHMTETa Yy 4Y€JIOBEKa; pPOJib TOPMOHOB W BHUTAMUHOB B
OpraHu3Me;

usyuams OuonouuecKue 00veKmol U NPOYeccyl: CTaBUTh OUOJIOIMYECKUE IKCIEPUMEHTSI,
OIUCHIBaTh U OOBSCHATH PE3yJbTAaThl OMBITOB; HAOIIOIATh 38 POCTOM M Pa3BUTHEM PAcTEHUMN
U )KUBOTHBIX, [TOBEJICHUEM JKUBOTHBIX, CE30HHBIMA U3MEHEHUSMU B IIPUPOJIE; paCCMaTPUBATh
Ha TOTOBBIX MUKpOIMpenaparax 1 OMUChIBaTh OMOJIOTMYECKHE 0OBEKTHI;

pacno3naeams U onucsleamsp: Ha Ta6n1/1uax OCHOBHBIC YaCTH W OPraHOUAbI KJICTKH, OpTaHbl
U CHUCTCMbI OpraHOB 4YCJIOBCKA; Ha KUBBIX 00BbEKTaX H Ta6m/1uax OpraHbl IBCTKOBOTO
pacTC€HusA, OpraHbl U CUCTEMBI OpPraHOB XKHMBOTHBIX, PACTCHUA PA3HBIX OTACIOB, KUBOTHBIX
OTACJIBbHBIX THIIOB M KJIAaCCOB, HanOoJee PaCIIpOCTPAHCHHBIC PACTCHUA U KUBOTHBIX cBOEH
MCCTHOCTH, KYJIBTYPHBIC PACTCHHUA U JOMAIIHUX XUBOTHBIX, C'BG)IO6HI:I€ " AJOBHUTBIC l"pI/I6I)I,
OIMACHLIC IJIsI YCJIOBCKA PACTCHUA U JKUBOTHLIC,

6bla6/iamb N3MCHYUBOCTL OPraHU3MOB, HpI/ICHOCO6HeHI/IH OpraHu3MoOB K CpCIc O6I/ITaHI/I}I,
THIIBI BSaHMOJIeﬁCTBHH Pa3HBIX BUAOB B 9KOCUCTEME,

cpasnHueams OWOIOTUYECKHE OOBEKTHI (KJIETKH, TKaHW, OpPraHbl M CHCTEMBI OPTaHOB,
OpPTraHMU3MBbI, MPEACTABUTEICH OTAEIBHBIX CHUCTEMATHUYECKHX TPYI) U JAeNaTh BBIBOABI HA
OCHOBE CpaBHCHUS;

onpedenams IPUHAIICKHOCTH ONOJIOTHIECKUX 00BEKTOB K ONPEISICHHOW CHCTEMaTHIECKON
rpynre (knaccuduxanus);

ananusupoeamsv u ouenugeamsv BO3ICUCTBHE (DAKTOPOB OKpyKarommedl cpensl, (GpakTopos
pHCKa Ha 3/I0pOBbE, MOCICICTBUH JEATCIBHOCTH 4YeIOBEKa B JKOCHCTEMaX, BIIUSHHUC
COOCTBEHHBIX MTOCTYIIKOB Ha YKMBBIC OPTaHU3MBI U SKOCHCTEMBI;

npoeoOUmMs CAMOCMOAMENbHLI NOUCK OUOI02UYECKOU UHGOpMayunu: HAXOIUTh B TEKCTE
y4eOHHMKA OTIUYUTEIIbHBIC TPU3HAKN OCHOBHBIX CHUCTEMAaTHUYECKHUX TPYIIT; B OMOJIOTHYECKUX
CIIOBapsIX W CIIPABOYHUKAX 3HAYCHHsI OMOJOTHUYECKUX TEPMUHOB; B Pa3UYHBIX HCTOYHHUKAX
HEOOXOAMMYI0 HMH(OpPMAIUIO O KUBBIX OpraHU3Max (B TOM YHCIE C HCIOJh30BAHUEM
MH(GOPMAIIMOHHBIX TEXHOIOTHA);

HUCIIO0Jb30BaTh IIpI/IOﬁpeTeHHble SHAHUA U yMeHl/lﬂ B npaKanecxoifl AeATCJIbHOCTH U
NOBCEIHEBHOM KU3HH 1JIs1:

coOmoeHns Mep NpoQMIAKTUKY 3a00JI€BaHUM, BBI3BIBAEMBIX PACTEHUSIMM, >KUBOTHBIMU,
OakTepusiMu, rpubaMu M BHpycaMu; TpaBMaTu3Ma, crpeccoB, BUU-unpekunuu, BpemHbIx
NpUBbIUEK (KypeHHe, aJKOTOJIM3M, HApKOMaHMs); HapyIIEHHs OCaHKH, 3pEHHs, CilIyXa,
MH(EKINOHHBIX U MPOCTYIHBIX 3a00JI€BaHUM;

OKa3aHUs TEpBOW IMOMOIIM MPH OTPABICHUU SAJOBUTHIMU TpuOaMH, pacTEHHMSIMH, YKycax
KMBOTHBIX; MIPU MPOCTYAHBIX 3a00JIEBaHUAX, 0XKOrax, OOMOPOKEHHIX, TPaBMax, CIIACCHUU
YTOHNAIOIIETO;

palMoOHAIPHOW OpTaHM3allid  TpyJla W OTAbIXa, COOJIOJCHWS TPaBWI TIOBEJCHUS B
OKpY>Karollleu cpere;

BBIpAIIMBAaHUSI U Pa3MHOXKEHUSI KYJbTYPHBIX PACTEHUW M JIOMAIIHUX >KUBOTHBIX, yXOJa 3a
HHMM,

IMPOBCACHUA Ha6J'IIO)1€HHI>i 3a COCTOSIHUEM COOCTBEHHOT'O opraHusmMa
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KanengapHo-temaTuyeckoe niaHupoBaHue, 9 Kiace

2 yaca B HeeJII0

No Tema Kon- | Cpoku Henn ®dopma Ucnonp3zyemo [Iporno3upyemsbiii /3 Buast
BO 0CBOE OpraHHU3aINH e mocobue pe3ynbTaT KOHTPOJIA
4acoB HUSA y4eOHOU
NEeSATENbHOCTH
Beenenue 2 Henu: noswaxomums ¢ COBPEMEHHOHN HayKO# Onosiorneit, MeTogamMu €€ UCCIeOBAHMS; chopmuposams HAyIHBIE
MIPEACTABJICHUS O CYIITHOCTH >KU3HHU.
3Hams ypOBHU Jlasams onpenesieHne
OpraHU3AIHH KU3HHU, TEPMUHAM; nepeyucisims
METO/Ibl U3YUYCHHUSI apcTBa S>KUBOM
KUBOU TIPUPOJIBI, TIPUPO/IBI,
OCHOBOTOJIararouui g depeHInpOBaHHbBIE
MIPUHLIUII B HAYyKeE. U HHTErpUpOBAHHBIE
Hmemsb ipecTaBneHue OHMOJIOTHYECKHEe HAYKHU;
0 TOM, 4YTO YPOBHU OpraHU3aINH
COBpEMEHHas KUBOU MaTepHH;
OHOJIOTHS - KOMIUIEKC- Xapaxkmepuzoeams
1/1. | buonorus — Hayka o 1 Hasl HAyKa. JIEKLMS YPOBHHU OPraHU3aLHN §1,2 | ®poHTanbH
JKU3HU. Tabimua JKU3HH, METOJIbI Bl OIIpoc
Toprpets HCCTIe0BaHUs B
OHOJIOTUH;, O0KA3b18ANb,
YUEHBIX — YTO COBPEMEHHAs
OHMOIOTHS - KOMIUIEKCHAS
OHOJIOTOB.

HayKa; npoeooums
CpaBHEHHE TUIIOTE3bI U
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3aKOHA WJIHA TEOPHH.

2/2. | CymiHOCTb XU3HU U
CBOMCTBA JKUBOTO.

3nams coBpeMeHHbIE
Hay4YHBIE
NPECTaBICHUS O
CYIIHOCTH XHU3HU; 00-
e TPU3HAKU
(CBO¥CTBA) >KHUBOTO
opranusma. Mmems
npecTaBieHue 00
OTIUYUTEIBHBIX
MpU3HAKaX KUBOTO U
HEXHUBOTO.

dbopMHupoBaHU
€ HOBBIX
3HAHUI

Tabauma

Ha3zvieamo o61mume
MPU3HAKH (CBOMCTBA)
KUBOTO OpPraHU3Ma;
Xapaxkmepuzoeams
CBOICTBA KHUBOT'O
opranusma (Ha
KOHKPETHBIX TMpUMepax);
npo8ooUms CpaBHEHHE
YKWBOM M HEKUBOU
MaTEepUHU.

§3

NunuBnnya
JILHBIH,
(bpoHTaNbH
BIM OMIPOC,
CaMOCTOSITE
JIbHAS
pabota

Tema 1 «MonexynapHuiti
VpogeHby

XUMHUYCCKUX

Hesn: yenyoums 3HaHUS ydanmxcsi 00 0COOEHHOCTAX MOJIEKYJIIPHOTO YPOBHS IIPOSIBIICHUS KU3HU; O POJIU

QJICMCHTOB B JKM3HH KJICTKH U OpraHru3Ma B LCJIIOM; O POJIM OPTraHUYCCKHUX BCIICCTB, CTPOCHUHU U Q)YHKLII/II/I nux

MOJIEKYI.
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/Jlasams onpenereHne
TEPMUHAM; HA3bI8AMb

Xapaxk
apaxmepuzosams OCHOBHALC
MOJIEKYJISIPHBIH 6
1/3. | YpoBHu opranuszanuu yPOBEHD KU3HI U3ydeHHE HOJIOTHHICCKNC Bri6opoun
o s % o
JKUBOU TIPUPOIBL. y HOBOT'O MOJICKYJIBI KUBOM blif,
XUMHYECKUH COCTaB $ 1.1
MonekynspHbIii — oilh MaTepHana HPHUPOABL. MEPEIUCIATE :
YPOBEHb » SHAMb POt 3JIEMEHTHI, KOHCIICKTH
’ BOJbI U TUX
A Apy npeoOagarone B poBaHUEC
HEOPraHUYECKHX
copraHutec COCTABE JKMBBIX
BELIECTB B )KU3HU
OpraHU3MOB
KJIETKH.
Jlasams onpenesieHne
5 TEPMHHAM; NepeuuCsAnb
Hamo VHIUBHIYya
o BELIECTBA, BXOIAIIME B AHBIY
KJIACCU(DUKALMIO JIGHBIH,
2/4. | Yraesompl. JIMnumsL. KOMOMHHMpPOBa COCTAB yITICBO/OB H §1.2,
YIJIEBOJIOB, POJIb ) bpoHTaTBH
HHBIH JINTNNOB, 1.3 .
YIJIEBOJIOB M JIMIIHI0B BIi1 OTIpOC,
xXapaxmepuzoeams
B JKM3HM KJIETKU U TECTUPOBAH
OCHOBHBIE (DYHKIIHH.
OpranusMa. ue
Jlasamw onpenieneHne
TEPMHHAM;
3nams coctaB 1 NunuBunya
xapaxmepuzoeams ’
CTpoeHHEe OEeNKOB, CTPOCHIE H VDOBHM JBHBIN,
3/5. | Coctas u cTpoeHue . KOMOMHHPOBA p yp §1.4
CBOWCTBA UX M YPOBHH . (GpoHTanEH
6eIKOR HHBL OpraHu3anuu OeIKOBON 8
) OopraHu3anuu BIM OIIPOC,
MOJIIEKYJIBI.
OEIKOBBIX MOJIEKYIL. TECTUPOBAH
ue

3nams cBOICTBA
(GhepMEHTORB M MX POJIb
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OyHKIIH OEKOB. B KU3HU KJIETKH H JCKIHS C
46 JlaGopaTtopHast pabota opraHusma. Ymuemo AJIeMEHTaMHU
. llepeuucnams HyHKINM UHIUBHUIya
No 1 «Pacwennenue MPOBOJUTH P bynxu A f[y
UCCIIETOBAHHUS OeNKOB B OpraHHU3ME; JBHBIN,
nepoKcuoda 6000pooa HCCIIeI0BaHUE U 5 §1.5
npueooUms MPUMEPHI. : OHTAaJIbH
Gepmenmom apryMEHTHPOBATH P puMeEp (bpv
3 bIi1 OIpocC
Kamanasouy. MOJTyYCHHBIC
pe3yNbTaThl.
3Hams CTpOCHUE JIEKIUA C Jlasams onpenesieHne
) HYKJICHHOBBIX KHUCJIOT AJIeMEHTaMHU TEPMUHAM; nepeyucisims L6
5/7. | HyKJIeuHOBBIC .
y Y UX POJIb B )KU3HU Oecepl ¢byukmnm JJHK u PHK, 3
KACTOTBL. KJIETKH U OpraHu3Ma tunsl PHK; cpasnusamso
p . » P Wnausuaya
ctpoenue PHK u JIHK. TBHbLH
orpoc
6/8. | AT® u npyrue Hmems TipecTaBICHUE Jlasame onpenencHue NunuBumya
COCIMHEHMS KIIETKH. o ctpoeHnn ATO, TepMHHAaM; JIBHBIH,
KOMOWHUPOBA §1.7,
GYHKIUSAX U pOJIH XapaKTEepPHU30BaTh (bpoHTaNbH
HHBIN .
BUTAaMUHOB B CTpoeHHE U (HYHKIIUN 1.8 | I ompoc,
OpraHu3Me. AT®; 0b6vsacHams ponb TECTUPOBaH
BUTAaMUHOB B OpTraHU3Me. ue
Xapaxmepusoeamsv
0COOEHHOCTH CTPOCHHUS U
(bYHKIMOHUPOBAHUS
3nams 0COOEHHOCTH BHUPYCOB, Pa3TUYHBIX
/ CTPOCHHS 1 BUPYCHBIX 3200JI€BaHUH;
7/9. | Bupycsi.
py yHKLHOHUPOBAHNS HA3b18aMb MEPBI

pOoUIAKTUKH U CIIO-
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BHUPYCOB, pa3/INYHbIE KOMOWHHUPOBa co0BI OOPHOBI C § 1.9 | UnnuBunya
BUPYCHBIE HHBIN 3a00JIeBaHUSMU; JIBHBIN
3a00JIeBaHUS 00vACHAMD
. orpoc.
pacTeHui, KUBOTHBIX U MIPUHAIJICKHOCTh
YeJIoBeKa. BUPYCOB K >KHUBBIM
OpraHu3Mam
Jlasamw onpenieneHne
AKTyaJIn3alusa TEPMHUHAM;
KonTponbHo- 3namb 0coOEHHOCTH i ®poHTab
p gp . . SHaHWH 1 Xapaxmepuzoeanb ]E)
0000mIaroIHil YpOK 1Mo MOJIEKYJI, CBOMCTBA U MEHUU HBII OMpOC
8/10 LALLM ¥p N 1 Yo, y _ O0COOEHHOCTH CTPOEHUS U _ poc,
" | Teme «MonekyIIpHBIi 3HAYE€HHE UX B KU3HU TECTUPOBAH
(GyHKITMOHUPOBAHUS
YPOBEHb OpPraHU3aLUN KJIETKH ¥ OPTaHU3Ma. ue.
5 MOJIEKYJI, 00BACHAMb UX
JKUBOU TIPUPOIBD. .
CBOMCTBA U 3HAYCHUE.
Tewma 2 «Knerounsrit 14 Henu: chopmuposams 3HaHUS O KICTOYHOM YPOBHE OPTaHU3AINH KU3HU U €T0 POJIU B TIPUPOJIE, O CTAHOBJICHUH U
YPOBEHB )
Pa3BUTUU KIECTOYHON TEOPUH, 00 OCHOBHBIX MOJIOKCHUSAX €€ U O 3HAUCHUU ITUTOJIOTHH; ye1yOums 3HaHUS 00
OCHOBHBIX OpraHOUAAX KJIETKU U UX (QYHKIHIX, IPOIeccax MPOTEKAOIIUX B KIIETKE.
3Hamb OCHOBHBIE Tabnuma Hazvisamos hamunmmn
MOJIOKEHUS KIIETOUHOU BEJIUKUX YUYEHBIX,
TEOPUH, ABTOPOB «OKMBOTHAA M | pysciyx cpoif BKIaj B
KJIETOYHOU TEOPHH. M3y4YeHUE KIIETOK
OCHOBHBIE MOJNIOKEHHS 1 o p pacTHTeNMbHAS y 5
KIIETOUHOM TEOpHH. OCHOBb16AMb aBTOPOB KJIETOYHOMU
1/11. 3HAYECHUE CO3JaHUS BBOJHAas KIIETKI. TEOpHU, § 2.1 q)pOHTaJ'II)H
KJIIETOYHOU TEOPUU ISl JICKUUA Xapakmepuszoeambo BIii OTIPOC

pPa3BUTHS OMOJIOTHH.

OCHOBHBIE ITOJIOKEHUS
KJIETOYHON TEOPHH.
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3namo cTpoeHue 1

/Jlasams onpenereHne
TEPMUHAM; HA3bI8AMb

Taobnuua COCTAaBJIAIOINNC
(GYHKIIMH KJIETOYHBIX . .
2/12. | Knerounas memOpaHa. MeMOpaH, CriocobI dopvuposarn | «CTpoeHne | HAPYKHOH KICTOIHOH §2.2
b ~ .
[urornnasma. € HOBBIX KHBOTHOH | MEMOpaHbI; WnauBuya
MIPOHUKHOBEHUS 3 .
3HAHUU KIICTKH. JIbHBIN
BEIICCTB B KJICTKY. Xapaxkmepuzoeams
CTPOCHHE KIICTOYHOM orpoc,
MeMOpaHsbl, QyHKIHH
Hapy’KHOW MeMOpaHbI CaMOCTOATE
KJIETKH, CIIOCOOBI JIbHas
IIPOHUKHOBEHUS BELICCTB pabora
BHYTPb KJIETKU (aromu-
TO3, MUHOIUTO3).
JlaGopaTtopHast pabota Tabnuia 3axpenums ymenue
No 2 «llnazmonus u paborath ¢
Ymems npoBOIUTH NuauBunya
0ennazmonus 6 POBOZ «OKMBOTHAA M | \ryxpockonom; dasame AHBILY
/ KIemKax dnuoepmuca HMCCICIOBAHHE H oTpezieNieHNue TepMUHAM; JIEHBIH
3/13. HCCIIEIOBAHU ’ 2.2
apryMEHTHUPOBaTh ceaeno © | pacrurenbHas 3 omnpoc,
JyKay. Xapaxkmepuzoeams
MOJTyYCHHBIC
KJIETKHY. HPOHCCCHI. caMoCTOsITe
pe3yJIbTaThl.
JTBHAs
pabota
3Hams CTpoeHUE Tabauma Haszvieamo
) 5 HEMEMOpaHHBIX U3yqeHue HeMeMOpaHHbIE
4/14. | HemeMOpaHHbie 2.4, | Beibopoun
P OPraHOMIOB, HX HOBOT'O «KuoTHas u OPraHOM/IBL; §2.4, 13
OpPTaHOU/IBI KICTKH. MaTepuaia BIi
GyHKIIH. xapaxkmepuzoeams UX 26
pacTuTenbHas : KOHTPOJTb

CTpOeHHuE U (PyHKIIMH.
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KIICTKID).

3Hamu cTpoeHue Tabnumna Haszvisamyo
515 | O 5 0JIHOMEMOpaHHBIX OJTHOMEeMOpaHHbIE va |3
. HOMeMOpaHHbIE . aroJTHeHU
A p OPraHOMJI0B, UX «OKuBoTHas 1 OPraHOMIBL; §2.4, .
OpraHOUIbI KIETKH. € TaOJIHIIBI.
p A GYHKITIH. bopmupoBanH Xapakmepuso8amuv UX 25 I
pMHD pacTUTeIbHas :
e HOBBIX CTpoeHue U (HyHKIIHH.
3HAHUI KIIETKI.
3Hams CTpoeHUE Tabauma Haszvieamo
616 5 JTByMEMOpaHHBIX IByMeMOpaHHbIE 23 | 3
. | ABymeMOpaHHbIe . aroJTHeHU
Ay p OPraHoOMJI0B, UX «KuBoTHas 1 OPraHOMJIBL; §2.3, .
OpPTaHOMJIBI KJIETKH. € TaOJIUIIbI.
P A GYHKITIH. bopmupoBanu Xapakmepuso8amuv UX 25 H
PMHD pacTuTenbHast -
¢ HOBBIX CTpoeHHe U (PyHKITUH.
3HAHUU KIIETKW.
Paznuuus B cTpoeHnn Tabnuma IIposooums cpaBHEHUE NunuBuaya
KJIETOK DyKapuoT MIPOKAPUOTHYECKUX H JTBHBIN
Ymems npoBOIUTH
POKAPHOT. POBOZ «OKMBOTHAA U | 5yyapyoTHuecKkix
HCCIIeI0BaHUE U ompoc
7/17. | JlaboparopHas pabora A HCCIICIOBAHMUE KIIETOK; 8blO€/IsIMb §2.7 poc,
" Ne 3 apryMEHTUPOBATh pacTuTCIbHAA MpU3HAKE :
= aMOCTOSIT
P MOJTyYCHHBIC camoctoAte
«Paccmampusanue KIIETKID. MIPUMHUTUBHOCTH TBHAS
. pe3yIabTaThI.
PACMUMenbHOU U MPOKAPHUOT 10 pabota
HCUBOMHOU KIIEMOK CPaBHEHHMIO C
Tabau1e!
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10O MUKDOCKONOM». «bakTepun», | PyKapuOTaMHU.

Mertabomm3m. Hmems ipeACTaBICHHUE | U3YUYEHUE Jlasams onpenesieHne CocraBnen
00 0COOEHHOCTAX HOBOTO TepPMUHAM; nepequciamo 1€ CXEMBI
00MeHa BEIeCTB 1 MaTeprasa OCHOBHBIE IIPOLIECCHI

8/18. MpeBpalIeHHs SHEPTUU MeTabonmn3ma; §2.8
B KJICTKE. 00bsCHAMb B3aUMOCBSI3b
ACCUMUJISLINU U
JTUCCUMMIISILIUY.
3nams 0cOOEHHOCTH Jlasamw onpenenenue
oOMeHa BeIeCTB U TEPMUHAM; nepeyucisims
MpEeBpaIeHUE SHEPTUU 3Tambl JHEPTETUIECKOTO
9/19. | DHeprerryeckuii B KJICTKE, STAIIbI GopmupoBanu obmeHa; §2.9 | 3anonHeHu
0OMEH B KJIETKE. SHCPTCTHICCKOTO € HOBBIX Xapaxkmepusoeams e TaOIHIBl,
oOmena. Mmwemo SHAHTH 0OMEeH BelIecTB U bpoHTATBH
MpeICcTaBlIeHHEe 00 SHEPTUH KaK MPOIECCHI, BIif OTIpOC.
oOpazoBanuu ATO B COCTABJISIFOLIE OCHOBY
XOJI€ YHEPTETUIECKOTO KHU3HEACSITEITLHOCTH
oOMeHa B KJIETKE. KJICTKH.

Turbl NUTaHUS KIETKH. 3nams W3YUYCHUS U Jlasams onpenesieHue NunuBuaya
XapaKTePUCTHKY TEPMUHAM; HA3bIBANb JTBHBIN
aBTOTPO(HBIX U TCPBHHHOTO THUTIBI TATAHUS KUBBIX
reTepoTpodHBIX SAKpEILICHI OpPTraHU3MOB; TPYIIIIBI orpoc,

HOBBIX  3Ha-
OpPraHU3MOB, 0CO- — reTepoTpodHBIX CAMOCTOSTE
OCHHOCTH MX MTUTAHMUSL. OpraHU3MOB; TBHAS
Xapaxkmepuzoeams pabota
(onucvieams)
10/ 0COOEHHOCTH §2.1

aBTOTPO(HBIX U
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20.

reTepoTpodHBIX
OpraHHU3MOB
(campoduTos,
[apa3uToB,
CUMOHOHTOB);
npuBoOUms MPUMEpPHI
pacTUTENEHBIX
OpPraHU3MOB C
reTepoTpPO(GHBIM TUIIOM
IIUTAHUS, OPraHU3MOB CO
CMEIIIaHHBIM THUTIOM
MUTAHUS.

2.12

11/

21.

dorocunTe’ "
XEMOCHUHTE3.

3nams 0COOEHHOCTH
IPOIECCOB POTO — U
XEMOCHUHTE3A.

dbopmMupoBanu
€ HOBBIX
3HAHUI

Tab6muma
«PoTocuHTE3
».

/Jlasamws onpenereHue
TEPMUHAM; HA3bIBAMb
(ba3bl U TPOTYKTHI
dboTocuHTE3A;
00bSCHAMb CMBICIT
CBETOBOM M TEMHOBOM
¢a3 porocunTe3a

§2.1

Bri6opoun
BIN
KOHTPOJIb

12/

22.

Cunres OElnKOoB B
KJIETKE.

3Hamb CynHOCTb
IPOIIECCOB
TPAHCKPUIIIUHA U
TPaHCIIALUH.

JIEKIUS C
DJIEMCHTAMHU
Oecenbl

Tabnuia
«Pemynnukarg
us JJTHK»,
MOJICITb

MOJIEKYJIBI

Jlasams onpenesieHne
TEPMUHAM; Nepeduciams
HeoOXO0aUMBIE
COCTaBJISIONIHE,
Y4acTBYIOIINE B
nporecce OMOCHHTE3A;
HA3bl68amy dTAIbl
OMOCHHTE3a, PETYJIATOPHI
OMOJIOTUYECKHUX
IIPOLIECCOB

§2.1

CaMocTosT
eJIbHAas
pabota
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TTHK.

3nams cnocoObl Tabnuna Jasams onpenenenue
Pa3MHOKEHUs TePMHUHAM; HA3bI8AMb
OpraHu3MOB «Muro3. dassl MUTO3A,
(popmmposany OpTraHOUIbI
13/ €JICHHUE KIICTKH. 1 NunuBumya
A U cIOCOOBI IeICHUS € HOBBIX AUBHY
MuTos. SHAHILI Y4acTBYIOIIUE B JACIICHUN JBHBI
23 KIIETKH; MEXaHHU3M i 71
. KIIETKH; ONUCHIBANb §2.
€JICHUS KIIETKU;
H6 ’ IpOLECCHI, 4 o11poc,
0bocHOBbIBAMD
g MIPOUCXOASIINE B
OMOJIOTHYECKHUI CMBICIT . CaMOCTOATC
Kaxs10# u3 (a3 muTo3a u
MHUTO3A. JIbHasA
00bACHAMb
. pabota
OMOJIOTUYECKHUI CMBICTT
MHUTO3A.
3Hams CTpOEHUE, Jlasams onpenesieHne
(GYHKIIUH KIETOK TepMHUHAM;
14/ | KonrpoinbHo- . aKTyaJIN3aLus TECTUPOBAaH
. (6axTepwuii, rpuOOB, 3 Xapaxmepuzo8amo
00001 110 TEME . 3HAHUN U ue, pabora
24 _ 1 pacTeHuil u . _ cTpoeHue, GyHKIIUN _
* | «KneTro4Hslil ypoBeHb . YMEHUI o
5 YKUBOTHBIX ); OCHOBHBIE KJIETOK MPOKApUOT U
OpraHU3AIHH KUBOU o KapTOYKaM
MOJIO’KEHUS KIIETOYHOM JYKapHoT.
PUPOJIBI.
pupoa TEOpUH.
Tema 3 «Opranu3MeHHbIN 18 Hemnu: 3rams OMOIOTUYECKYIO CYIIHOCTh MEH03a, OIJI0JOTBOPEHHUSI, 3aKOHBI HACTIEICTBEHHOCTH,

YPOBEHb

MPUCTIOCOOIEHHOCTh

OpTraHHU3MOB K CpEac o0uTaHuA 3aJa4u CCICKIINH, 0b60cHO8bI6aMb BHUMAHIE COBPCMCHHBIX YYCHLIX K

TCHCTNYCCKUM HUCCIICIOBAHUAM.
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becnonoe 3namo BUABI 0000menue u | Tabmuisl Jlasame onpedenenus WunuBunya
pa3sMHOXEHUE. Oecrnosioro pa3MHOXke- | CHCTEMaTH3all TEPMUHAM; Nepequciams JIbHBIN
Hus, Guonoruueckyro | Y1 3HAHAH BHIbI 6ECTIONOTO
orpoc,
poJib 6ecrosoro pa3MHOXKEHHUs opra-
Pa3MHOKEHUS; HU3MOB; CAMOCTOSTE
000CHOBLIBAMD J—
OnucvI8amMb CYIHOCTh
OMOJIOTHYECKYIO POJIh y pabota
1/25. Pa3sMHOKEHUS §3.1
pa3INYHBIX BUIOB U .
OpraHu3MoB (baxkTepui,
dbopM pazmMHOKEHUS N
rpuboB, pacTeHuil,
KUBOTHBIX U YEJIOBEKA);
Xapakmepu306amu BAIBI
0ecroyoro pa3sMHOKEHUS
OpPTaHU3MOB.
[TonoBoe pa3mHOX)eHHUE 3Hamub CynHOCTb W3y4YEHUS U Tabnuma Jlasamv onpedenenus OpoHTAIBH
MIOJIOBOTO TEPMUHAM; nepeyuciiams BIN
MIEPBUYHOTO i
Pa3MHOKEHHMS H €10 p «Meii03». BHIBI TIOJTOBOTO
3aKpCILUICHUA OIpocC
BUbl. Mmems Pa3MHOXKEHHUs Opra- ’
HOBBIX 3Ha-
MPEJICTABICHUE O — HU3MOB; HA3bl8AMb CAMOCTOSTE
2/26. CTPOEHHH CIIEpMa- MY’KCKHE U KEHCKUE §3.2 [—
TO30M/IA U STUIICKIICTKH. MOJIOBBIC TAMETHI; pabota

Ocywecmenams
CPaBHUTEIBHYIO
XapaKTEPUCTHKY
0€ecI10JIOTO M OJI0BOTO
Pa3MHOXKCHHSI.

Onucvl8ams CYIIHOCTb
Pa3MHOXKEHUS
OpPTraHU3MOB; Xapakme-
pU306amo BUJIBI
MIOJIOBOTO Pa3MHOKEHUS
OpPraHU3MOB; 0ObACHIMb
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MIPEUMYIIECTBA MOJIOBOTO
pa3MHO)KCHI/I$I Hepen
0ECIIOIBIM.

Jlasams onpenesieHne
TePMUHAM; nepequciiamo
CTaJuHy TaMeToTeHe3a,
CcTaguy Meio3a;

Omno10TBOpPEHHE. Hmemo dhopMupoBaHn §3.3 | ®ponTanbH
MNpeaAcCTaBJICHUEC O e } HOBBIX xapakmepuzosame bIN
CTaAusX raMeTOreHe3a; | 3HaHHH CTAMH raMeTOreHesa, onipoc
3Hamv CyIvHHOCTL u CYIIHOCTD U CTAIIH ’
CTaqui MCHO3a, Meiio3a, rmporiecca CaMOCTOSTE
CYIIHOCTB TpoI1iecca OILIONOTBOPCHHS IBHAS
3/27. OILIONOTBOPCHMUA, 8b10€e/1Mb OTINYHS B pabora
HaXOJIUTh OTJINYUS B mporeccax
fipotieccax (bopMHPOBaHUS MYKCKHX
(bopmupoBaHHs Myx- U JKEHCKHMX T'aMET;
CKHX U KEHCKHUX ramer. nPOGOOUMD CPABHH-
TEJIBbHYIO
XapaKTEPUCTUKY
XpOMOCOMHOT0 Habopa
COMaTHYECKUX U
MOJIOBBIX KJIETOK,
O0BsICHSIS
OMOJIOTHUECKUN CMBICT
3TUX Pa3JINYUM.
NunuBunyansHOE Hmemso H3y4YeHUe Tabnuma Jlasame onpeneneHus §3.4 | ®ponTansH
pa3BUTHE OPTaHU3MOB. [PEACTABIICHUE O HOBOI'O TEPMUHAM; NepPeyuUciams 13171
BHOreHeTHYECKHil Marepuana | «OMOpuoreHe

nepruogax OHTOreHeE3a,

25




4/28.

3aKOH.

3Hamsb CYyUIHOCTD
OMOTrEHETUYECKOTO
3aKOHa;

obocrosvieams
3HaYeHUEe OMOrEeHETHU-
YECKOI'0 3aKOHA.

IIO3BOHOYHBIX

».

nepruoabl OHTOICHE3a,

3Tarbl SMOPHOHAILHOTO
pa3BUTHS;
xapakmepuzoeamay
MIEPUOJIbI OHTOTEHE3a,
HPOLIECCHI,
MIPOUCXOISIINE

B Ka)X/IOM U3 NIEPHUOOB;
npoeooums CpaBHCHHE
MPSIMOTO U HEMPSMOTO
MOCTAMOPHOHAIILHOTO
pa3BUTHS OPraHU3Ma;
dopmynuposamse
OHMOT€HETHUYCCKHUI 3aKOH,
MOSICHSISL €0 3HAYCHHUE.

orpoc,

CaMOCTOSTE
JbHAs
pabota

5/29.

I'eneTnka — Hayka o
HAaCJIEJICTBEHHOCTHU U
U3MCHYHNBOCTH.

3namo ipeameT
W3YYCHHUS TCHETHKH,
TIOHSTHUS;, CYTh
TUOPUIOIOTHYECKOTO
METO/1a.

W3YUYCHUS U

MIEPBUYHOTO
3aKpETUICHUS
HOBBIX 3Ha-
1307071

[Toptper I'.
Mennens,
Tadymma
«MoHnorubpu
JTHOE
CKpEIIMBaHNE

».

Jlasams onpenereHne
TEpMHUHAM;
Xapaxkmepuzoeams
MpeaIMeT H3y4YeHUS
TeHETUKH, TeHETUYECKUE
TEPMHHbI, CAMBOJIBI,
MOHSITUSL;, PaCKPBIBATH
CYTb THO-
PUA0IOTHYECKOTO
MeTO/1a.

§3.5

Bri6opoun
19171
KOHTPOJIb
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3aKOHOMEPHOCTH 3namu cyTh IpaBUIIA dbopmupoBanu | TabiuIa Dopmynuposams §3.5 | UnauBugya
HacJIeI0BaHUS eIMHO00pa3us € HOBBIX MPaBUJIO €TMHOOOpa3Us JILHBIN
IPHU3HAKOB, rubpHUIOB MEPBOTO SHaHMH «Mownorndpn | ry6pun08 nepeoro noxo-
orpoc
YCTaHOBJICHHbIE MOKOJICHUS; CYTh JICHUSI, 3aKOHA YUCTOTHI poc,
TTHOE
Mennenem. 3aKOHA YUCTOTHI TaMeT, raMeT, MPaBHII0 CAMOCTOSTE
6/30. IIPABHIIO cKkpemuBanye | PACIICTUICHNS; JBHAS
pacueruienus. Jasamo 000CHO8bIBAMD pabota
[IUTOJIOTUYECKOE ». [IUTOJIOTUIECKHE
000CHOBaHUE 3aKOHOMEPHOCTH
3aKOHOMEPHOCTSAM HACJIEIOBaHUS MPU
HACJICIOBAHUSI TIPU MOHOTHOPHIHOM
MOHOTHOPHUIHOM CKpELIMBaHUU.
CKPEIIUBAHUU.
Hemnonnoe Hmems nipecTaBieHrE Cxema Jlasame onpeneneHue §3.6 | ®ponTanbH
JIOMUHHUPOBAHUE. 0 IIPAKTUYECKOM KOMOMHHPOBa TEepMUHAM; 13171
AHnanusupyrolee 3HaueHWH npuMeHenns | HHBIM HEIOTHOTO xapakmepuzoeans
orpoc
CKpEIBaHHE. METO/1a aHAJTN3H- 3aKOHBI HACIIC/ICTBEH- poc,
JOMUHHUPOBAH
pyIOLIETo HOCTHU; 00BACHAMb TS n——.
CKPCIIBAHHS. p— B3aMMOCBSI3b TEHOTHUIA U p—
(EeHOTHITIECKUX
7/31. JTUKTaHT
aHAIM3UPYIO | TIPU3HAKOB OPTaHU3MOB,
MPAaKTUYEeCKOE 3HAYCHHE
mmero MIPUMEHEHHUsI METOo/1a
aHATTM3UPYIOIIETO
CKpELIMBaHUs
CKpEIIMBAHUS.
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JurubpuaHoe Hmems ipeacTaBienne | u3ydenuss u | Tabnuna Jlasams onpenesieHne §3.7 | ®poHTaNIbH
CKpEILMBaHHUE. 0 HE3aBUCHUMOM TePMHUHAM; BIiA
MEPBUYHOTO
HACJICIOBAaHUH p «JlurubpuHo
8/32 MPU3HAKOB 3aKpCILUICHNA Xxapaxkmepusoeamb onpoc,
: HOBBIX 3HA- | ¢ 3aKOHBI HACJIC/ICTBCH-
HUH ) CaMOCTOSITE
HOCTHU; pacCKpbl8amb
CKpelllMBaHue JbHAas
CYIITHOCTh 3aKOHA s
abora.
N HE3aBHCHMOTO p
HACJIEOBaHMs TpHU3HA-
KOB.
Cuennensnoe 3HATh CYIIHOCTb dbopmMHupoBaHU /[lasamv onpenencHue §3.8 | ®poHTaNBH
HaCJICI0BAHKE 3akoHa T. Moprasa; ¢ HOBBIX TEpMUHAM,; BIi OIIPOC,
npu3HaKoB. 3aKoH T. obocHo6bI6aMb SHaHHUH
Xapaxkmepuzoeams elIeHre
Moprasna. OMOJIOTHYECKOe P P p
CYILIHOCTb 3aKoHa T. 3a1a4
3HAUEHUE TepeKpecTa yi A
Moprana; 006vscHamb
XpoMocoM Hmembo
MEXAaHMU3M CLEIIEHHOTO
IIPEJICTaBICHUE O H
9/33. HACJIETOBAHHUSI
3HaYEHUH COCTaBJICHUS
MIPU3HAKOB
T'CHETUYCCKUX KapT. PUSHAKOB, HasbleANtD
€r0 IPUYHHbI
(xoHBIOTAIUS, IEPEKPECT
XpOMOCOM), oOparas
BHHUMaHUE Ha
Ouosioruueckoe
3HaYeHHE MepeKpecTa
XpOMOCOM
I'eneruka nosna. 3nams TPyNIIbI KOMOMHMpOBa | YnpaxHeHus | /Jasame onpeneneHus §3.1 | ®ponTanbu
HHBIN

XPOMOCOM (2yTOCOMBI

TEPMHUHAM, HA3bl8ANb

28




Y TIOJIOBBIE 136 — 140 CPYIIIBI XPOMOCOM; 0 BII OMPOC,
XPOMOCOMBI),
Xapaxkmepuzoeams elIeHre
MEXaHHU3M Ha c. 58 — 60 P P P
. TPYIIIBI XPOMOCOM 3a1a4
10/ HacJICAOBaHU B pa60qep1
2 [PU3HAKOB, TETpaau (ayTOCOMBI | TIOJIOBBIE
. CIIETIJICHHBIX C TIOJIOM. XPOMOCOMBI),
MEXaHU3M HacJIeIOBaHUS
MIPU3HAKOB, CIICTVICHHBIX
C TIOJIOM; NPpUBOOUMb
MIPUMEPHI TPU3HAKOB,
CUEIUIEHHBIX C IOJIOM.
B3aunmopeiicTBue 3names 3aKOHEI KOMOMHHPOBA Haszvieams BUOBI §3.9 | UnauBuaya
TE€HOB. HACJICICTBEHHOCTH; HHBIN B3aHUMOJICHCTBUS Heall- JILHBIN
JIeIbHBIX T€HOB;
1/ umMems MPEACTABICHHE onpoc
0 Pa3JIMYHBIX Xapaxkmepusosams
35 3aKOHBI HACIECTBEH-
) BHUIaX
. HOCTH, BHJIbI
B3aUMOJICUCTBUS .
B3aUMOJICHCTBUSL Heall-
HeaJUIeIIbHBIX TEHOB.
JIETbHBIX TEHOB.
onp | YpOK — TpEHUHT Pazeusams ymenue MPaKTUKYM KapTOYKHU Ymems pemats 3agaun Pewienue
oc | «Pemenue MIPUMEHSTH Ha pa3Iu4yHOro 3JeMEHTap
TEHETUYECKUX 3a7au». TEOPETUUECKUE 3HAHUS . HBIX
BH/Ia B3aUMOJCHCTBUS
Ha MIPAKTHUKE. TEHETUYECK
FeHOB WX 33724
3aKOHOMEPHOCTH 3nams olnpenencHue KOMOUHHpOBa /[lasame onpenencHue §3.1 | ®ponTansH
W3MEHYUBOCTH. HACJIEICTBEHHOCTH U HHBIN TEpMUHAM; 1 bl Oompoc,
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13/ | JlaGopaTopHas pabora U3MEHUUBOCTH; xapakmepuzo8ambu naboparop
; Ne 4 «Buvisasnenue 000CHOBbIBAMD CBOMCTBA KUBBIX Has pabora
7.
USMEHYU8oCmu BIIUSTHUE TEHOTHUIIA U OpPTraHHU3MOB:
OpP2aHUZMO8. YCIIOBUH Cpelibl Ha HACJICJICTBEHHOCTh U
dbopMupoBaHue W3MEHUYUBOCTH, HOPMY
benotumna; umems peakIuy OpraHu3Ma Ha
MIPEJICTABIICHHUE O BHEIITHUE YCIIOBUS;
HOpMeE peakiuu (ee 00vsCHAMb BO3JICHCTBUE
mpeJienax) opraHu3Ma TCHOTHUIIA W YCIIOBUI
Ha BHEIIHUE yCIIOBUSL. cpensl Ha (OpMUPOBAHKE
¢denotuma.
HacnencrBennas 3namo Gopmbl KOMOWHHPOBa Jlasams onpeneseHne §3.1 | ®poHTanbH
M3MEHYUBOCTD. M3MEHYUBOCTH, BUIBI HHBIH TEPMUHAM; HA3bl8AMDb 2 BII ONPOC,
MyTtanuu. MyTauui, GaKkTopsl, BUJIbI MyTalIUK; CaMOCTOSITe
CHOCOOHBIE BBI3BATH (bakTopsl, CIOCOOHBIE JbHAas
YBEIMUYEHUE YaCTOThI BBI3BATh YBEIINYCHHE paborta,
MYTallUi; 8bl0ensims 9acTOTHI 3aI0JTHeHU
OCHOBHBIC Pa3IUYUSI . € TaOIHIIbI
14/ MYyTalU;
MEXTY
Xapaxkmepuzoeams
38. MOIU(DUKANMSIMHA |
) (hOpMBbI U3MEHUNBOCTH;
MYTaIASIMH;
8bl0enAmb OCHOBHBIE
npoeoounts
pasiauuus MEXIy
CPaBHHUTEIHHYIO
MOJTUGDUKALMSIMA U
XapaKTePUCTHKY

MyTalui pa3Iu4HbIX
BH/JIOB.

MYTaIUsIMH;
000CcHOBbIBAMD
OMOJIOTHYECKYO POJIh
MYTalUl; npueooums
IIPUMEPHI U3MEHYHUBOCTH,
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HACJICICTBEHHOCTH U
MIPUCTIOCOOIEHHOCTH
pacTeHUI U KUBOTHBIX K
cpene oouTaHus

Hacnenctsennsie Ioznaxomums ¢ JlenoBas urpa | KapTOUKH Xapaxmepuzosams
00JIe3HH YeTTOBEKA. OCHOBHBIMH METOJIAMHU 0COOEHHOCTH METOJIOB
U3y4eHUS W3YYEHHUS TeHETUKH
HACJIEICTBEHHOCTH YeNI0BEKa; Ha3vl8amby Vnusuya
YeNoBeKa, C METOIaMuU MIPUYMHBI JIBHBL
15/ JIeYeHHs U HACJIeICTBEHHBIX OTIPOC 10
19 MpeaynpeKICHUS 0ose3Heil uenoBeka, KapTOuKaM
HEKOTOPBIX Mepbl UX
HACJIEeICTBEHHBIX MpeAYNPEKACHHUS;
Oone3Heil yenoBeka. peuiams TEHETUIECKHE
3a/1auu.
OCHOBBI CEJIEKITUH. 3namu, 9TO TaKoe KOMOWHHUPOBa Tabmuia Jlasame ompeneneHue §3.1 | ®ponTansH
Pa6otet H.U. celleK1us, ee 3a7auy 1 | HHBIH «lleHTpBI TEpMHUHAM; HA3bI6AMb 3 bl OMPOC,
Bagsuiosa. 3HaueHue. Muems MIPOUCXOKICH | IIEHTPHI TPOUCXOXKICHUS CaMOCTOSATE
16/ npeJICTaBIeHne 00 ust KYJBTYPHBIX PACTEHUI; JTBHAs
00111e0MOTOTHYECKUX KYJIBTYPHBIX | Xapakxmepuzoeams pabora.
40. CBOICTBAX, JIEKAINX B pacTeHui». | 3aJa4d U 3HAYEHUE

OCHOBE BO3HUKHOBEHUS
HOBBIX COPTOB
KyJbTYPHBIX PACTCHUN
Y TIOPOJI )KUBOTHBIX.

Obocnosvlieams
COBTIAJICHUE IICHTPOB
MIPOUCXOXKICHUS

CEJIEKLINH; 00bACHAMb
00111e010JIOrNYECKHE
CBOMCTBA, JIEKAIIHE B
OCHOBC BO3HHUKHOBCHUS
HOBBIX COPTOB
KyJIbTYPHBIX PACTCHHH U
MOPO/T )KUBOTHBIX;
npusoOUntb IPUMEPBI
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KYJIBbTYPHBIX PaCTCHHUU
C MECTaMHU
PacCIONI0XKEHHS BEIIU-
KHX JPEBHUX

HUCIIOJIb30BaHUA
Y4YCHBIMU B
CENEeKIIMOHHON paboTe
3aKOHA TOMOJIOTHYECKUX

IUBUIIN3AIUH. PS/I0B HACIEICTBEHHOM
W3MEHYNBOCTH.
Mertozapbl cenekuuu 3namb OCHOBHBIE dbopmHpoBaHU Mynsoxu Jasams onpeneneHue §3.1 | UnguBuya
pacTeHUH U KUBOTHBIX. METOJbI CEJICKIIUHU. € HOBBIX IJIOZIOB TEPMUHAM; HA3bI8AMb 4 JILHBIN
Cenexuust SHaHMH KYJIBTYPHBIX | OCHOBHBIE METOIbI ompoc,
Hmemsb ipeicTaBneHue . €000
MHUKPOOPTIaHU3MOB. pacTeHUH. CEJIeKLIH, BUbI
B 0 BHJaxX ) IIEH | CaMOCTOSITE
HNOTEXHOJIOTUSI. rUOpUIN3aLNHY;
17/ ruOpuIu3aImi, ust JbHas
xapakmepuzo8amby
SBJICHUU T€Tepo3nca u pabora.
OCHOBHBIE METO/IbI
41. METOIMKE,
. CENeKI1H, BUbI
MO3BOJIAOIIEH
rUOpUIN3aINHY, IBICHUE
IPE010JIeTh CTEPUITb- i
reTepo3uca; npugooums
HOCTh MEXBHJIOBBIX
MIPUMEPHI CEICKIIMOHHBIX
MEXPOJIOBBIX
(Mexpozn ) pabot
TUOPHUIIOB.
18/ | KonTtposbHo- Tlosnakomumy ¢ KOMOMHHpOBa /[lasamv onpenencHue
2 00001IaroNil YPOK 110 O0COOCHHOCTSIMU HHBIN MIOHSITHSIM;, HA3b18AMb
© | Teme CeJIeKLIUU METO/IbI, UCIIOIb3yEMBbIE
«Oprann3MeHHBIH MHUKPOOPTaHU3MOB, B CEJIEKIUU
YPOBEHb OpraHU3aIIH HaYKOM MHUKPOOPTaHU3MOB;

YKUBOTOY. OuoTexHOIOruen u eé 00bACHAMb 3HAYCHNE
HaIpaBJICHUSIMU
CeNeKIUH
MUKpPOOPTraHU3MOB;
Xapakmepuzo8amby
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yCrexu OMOTEXHOJIOTUN
Y TEHHOW WH)KEHEPUHU.

Tema 4 «IlonynsiunoOHHO-

BHUJIOBOM YPOBEHB»

HEJII/I: cgbopmupoeamb MOHATHS «OMOJIOTHYECKUI BUD>, KIIOMYJIAOUA»; HOZHAKOMUMb C KPUTCPUAMHA BUIa U

XapaKTepHCTHKOﬁ MNOmyJiauu; 3Hamsv OCHOBHBIC CHUCTECMATUUYCCKHUC (TaKCOHOMI/I‘{CCKI/Ie) KaTCropuu.

Bun. Kputepuu Buga. 3nams OCHOBHYIO koMOuHMpoBa | Komnexkuuun /Jlasamw onpenenenue § 4.1 | ®poHTaANBH
Jlabopamopnas CUCTEMATUYECKYIO HHBIH TEPMUHAM; HA3bI6AMDb BII OMpocC,
paboma 5 «H3yuenue eIMHHUILy B OHOJIOTUH, HAaCCKOMBIX, | xpyrepun BUA; caMoCTOsATE
Mopghonozuueckozo orpezesieHue OHATUS repGapHbIe Xapaxkmepuzoeams JbHAs
Kpumepusl 8U0a». «Bu. UMeTh OCHOBHYIO CHCTEMATH- pabora.
1/43. Ipe/ICTaBIeHUE O SkzeMmspes | UECKYIO SIMHHILY B
OMOJIOTUYECKUX Me- OMOJIOTUH, KPUTEPUH
XaHU3Max, pacTeHHIA, BUJIA; pACKPbIBAND
MPENATCTBYIOIINX OuooruuecKue
00MeHy T€HOB MEXKIY MEXaHHU3MBI,
BUJIaMHU. MPETSTCTBYIOIIHE
00MeHYy T€HOB MEXIy
BUJAMU, OOBICHSAS
MPUYUHY TOTO, YTO
MEXBUIOBBIE THOPUIBL,
KaK TMPaBUJIO,
OECILIOTHBI.
[Momymnsimust — hopma 3nams dNeMEHTapHYIO | KOMOMHHUPOBA Jlasamw onpenenenue § 1 40291120:3791 V)
CYILIECTBOBAHHUS BUA. €IMHUILY 3BOJFOLINN HHBIN TEPMUHAM, 4.2, | JTbHBII
(IO NIATINIO), Xapaxkmepuzoeams orpoc,
000CHOBBIBATH POJIb AJIEMEHTApHYIO eANHUILY 4.3
TIOITYJISILIAA B IBOJTIOIHH (TIOITYJISIINIO); camoctoste
JTbHAs

3KOJIOTHYCCKHX

000CHO8bI8AMD POJIb
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2/44.

cucreMax. Hwuemo
MIPE/ICTaBICHUE O
MOMYJISILIUOHHO-

BUJIOBOM YPOBHE
OpraHu3aliy )KUBOI
IIPUPOJIBI

MONYJIALIMKA B 3KOJIOTHYE-
CKHX CHUCTEMAX;
npo6ooOuUms CpaBHU-
TEJIBHYIO
XapaKTEPUCTUKY
OpPraHU3MEHHOTO U
MTONYJIALIMOHHO-
BUIOBOTO YPOBHEMN
OpraHMu3aluy >KUBOU
MIPUPOJIbI; Onpedesms
TaKCOHOMHYECKYIO MPH-
HaJJIeKHOCTh PaCTeHUI
Y KUBOTHBIX.

pabora.

Tema 5 «Oxocucmemmbiil Henn:
VPOBEHbY

Coo0miecTBo, 3Hamb IPUPOIHBIE KoMOuHupoBa | TaOmuirsl Jlasams onpenenenue | §5.1 | OpoHTANBH

HKOCHCTEMA, C000IIIeCTBA, UX HHBIN TEPMUHAM; HA3bI6AMb bl OMPOC,

OUOreoLEeHO3. OCHOBHEBIE CBOMCTBA U «BHOT€OLCHO3 | jnynoipie caMoCTosATe
3a/1a4u, BaKHEHIIIHE COO0O0IIIeCTBa; JTBHAs

ITUPOKOJINCTBE

KOMIIOHEHTBI xapaxmepuzo8amso pabora,
9KOCHCTEM U UX HHOTO JTeca, MIPUPOJIHEIE cOO00IIIe- 3aII0JTHEHU
KJ1accu(pUKaIuIo; CTBA; 00BACHAMb POITH € TaOJIUIIBI

1/45.

OOBSACHSATH POJIb
PETYJISATOPOB B

oA AepKaHUU YCTOM-
YUBOCTH 3KOCHCTEMEI.
3Hamb TPAHUIBI
ouoreonenosa. Avems
MIPEJICTABJICHHUE O

«buoreonenos

BOJOEMAY.

pErymsiTOpoB B
noJAep>KaHu 1
YCTOMYUBOCTH
9KOCHUCTEMEI,
nepeuucisameo
BayKHEHIITHE
KOMITOHEHTHI

34




COBOKYITHOCTH
NPUPOIAHBIX IKOCUCTEM
3emuu (Ouocdepe).

9KOCUCTEM U UX
KJIACCU(UKAIIUIO;
npo6ooums CpaBHU-
TEJIBHYIO
XapaKTePUCTUKY
cooO1ecTBa,
9KOCUCTEMBHI,
OHOreoreHo03a;
npueooUns MPUMEpPHI
€CTECTBEHHBIX U
HCKYCCTBCHHBIX
COOOIIIECTB

2/46.

Cocras u cTpyKTypa
€co0011IeCTBA.

3namo
MOP(OJIOTHUYECKYIO |
MIPOCTPAHCTBEHHYO
CTPYKTYpPY
CO00I1IeCTBA; 3HAUCHHUE
BUIOBOT'O pa3HOOOpa-
3WsI KaK TIOKa3aTels
COCTOSTHUSI CO-
00I11eCTBA;
TPOPHUUECKYIO
CTPYKTYpPY cO001IIecTBa
U KIaCCU(PUKAIUIO
TPYIII OPTaHU3MOB,
HaXoJSIIMXCs Ha
Pa3HBIX TPOHUUECKHUX
YPOBHSIX.

KOMOMHHpOBaA
HHBIN

Tabmuma
«buoreonenos
LIMPOKOJIUCTBE

HHOTO JIeca.

/Jlasams onpeneneHue
TEpPMUHAM; Ha3bIBaTh
TPYIIIBI OPraHU3MOB,
COCTaBJISIFOLIHE
TPOPHUUECKYIO
CTPYKTYpyY cooOriie-
CTBA; nepeuuciams
CBSI3H B DKOCUCTEMAX;
Xapakmepuzoeambu
Mopdonoruueckyio u

MPOCTPAHCTBEHHYIO
CTPYKTYpPY
COO00IIIECTBA;
00bACHAMb POIIH
pacTeHui Kak
HAYaJIbHOTO 3BCHA B

§5.2

NuauBunya
JILHBIN
ompoc,

CaMOCTOSITE
JbHAsS
pabora.
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Hmems ipeacTaBiIcHHE
0 CBsI3u OHO-
reOIIeHO30B C

MUIIEBOM IIETIH,
MPUCTIOCOOIEHHOCTD
OpPraHU3MOB K KU3HU B

reorpaguyeckoii 30- COO00I1IeCTBaX.
HaJIbHOCTBIO.
3/47. | Ilotoku BeuiecTs U 3HaTh XapaKTEPUCTUKY JlaBatb onpeneneHus §5.3 | UunuBHuya
SHEPIUHU B SKOCUCTEME. MTOTOKOB HEPTUU U tepmuHaM. Ha3piBaTh JIbHBII
BEILIECTBA B IPYIIIbI OPraHU3MOB, omnpoc,
HKOCUCTEMAX, COCTABJISIFOLIUX
KOJIMYECTBEHHBIX Tpouueckyro
W3MEHEHUH YHEPTUU B CTPYKTYpPY
Ipoliecce nepeHoca ee coo0111ecTBa.
0 MUIIEBBIM LIETISIM.
[TpoayKTUBHBII:
IIpoosunymeutii
yposens: XapaKTepu30BaTh
MMOTOKH YHEPTUU U
3HaTh XapaKTEPUCTUKY BEILIECTBA B
MUpaMuJ] YUCITEHHOCTH JKOCHCTEMAX,
1 OMOMAacCHI. 00OCHOBBIBATh
OOG0CHOBBIBaTh HETPEPBIBHBIA MPUTOK
HEIPEPHIBHBIN TPUTOK BEILIECTB U3BHE KaK
BEILIECTB U3BHE KAK HE00X0IUMOE yCIIOBUE
HE00X0JMMOE yCIIOBUE (YHKIIMOHUPOBAHUS
(bYHKIIMOHUPOBAHUS 3KOCHUCTEMBI.
3KOCHCTEMBI.
4/48. | [IpoayKTUBHOCTH §5.4 | ®poHTANIBH
€c000I11IeCTBA.
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BIN

orpoc,
5/49. | U3meHeHus B 3HATh Tabnuma Penpooyxkmuenwiii: §5.5 | ®poHTanbH
HKOCHUCTEMAX. XapaKTepUCTUKY «3apacranue BIiA
. " JlaBaTh OIPEJICIICHUE
9KOJIOTHUECKOM BOJIOEMaY.
TepmuHaM. Ha3siBaTh o1mpoc,

CYKLIECCHH, €€
MPUPOJBI U ME-
XaHU3MOB; CTaaul
cykueccud (Tmep-
BHUYHasl, BTOPUYHAs);
000CHOBEIBATh

S3HAYCHHUEC CYKICCCHUH.

Haxomuts cxoacrBa u
paznuuus B
(YHKITMOHUPOBAHHUH
Ha3eMHBIX U BOJTHBIX
JKOCHUCTEM

Ilpoosunymutii
VPOBeHb: UMETh
npejcTaBieHne 00
o0IIeM JTbIXaHUU
coo01ecTBa

BHUJIbI OMOTEOICHO30B;
MePEUUCTIST
OXpaHHbIE
MEPOIPUATHS 10
COXPaHCHHUIO
KOCUCTEM
IIpooyxkmusHulii:

XapaKTepu30BaTh
9KOJIOTUYECKYI0 CYK-
[IECCHIO, €€ IPUPOAY H-
MEXaHHU3MBI; CTaJHN
CYKIIECCUH
(mepBUYHY10, BTOPUY-
HY10); 0OOCHOBBIBATH
3HAYEHUE CYKLIECCHH.
BeinensaTe cxoncTa u
pa3nuuus B
(YHKIIMOHUPOBAHUU
Ha3eMHBIX U BOJTHBIX
akocucrteM. /laBaTth
XapaKTePUCTUKY
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ACATCIIBbHOCTH
4eJIOBEKA KaK OJTHOMY
W3 PETYIUPYIOIIHNX
(hakTOpoB B HKOJIO-
TMYECKHUX CUCTEMax

Tema 6 «buochepHsiit
YPOBEHb»

Henu: sname o0UTYI0 XapaKTEPUCTUKY KPYTrOBOPOTa BEIIECTB B MPUPO/JIE, €T0 3HAUEHUE; TIOCIEICTBUS HapyLICHUS
KpyroBOpOTa BELIECTB B OUOCHEPE; 000CH08b16aMb POIIb KUBBIX OPraHU3MOB B MOJJIEPKAHUH KPYTOBOpOTa

OMOT€HHBIX JIEMECHTOB.

1/50. | buocdepa.

3HAaTh CPEJIbl )KU3HU § 6.1 | UnnuBuya
JKUBBIX OPTaHU3MOB; JILHBIHA
0COOEHHOCTH, ompoc,
XapaKTepU3yIolIHe
pa3IUYHbIE CpeIbI
KU3HU;
MPUCTIOCOOJICHHMS
JKUBBIX OPraHU3MOB K
JKU3HU B
oTmpezieNieHHOH cpefie,
KOTOpBIE
BbIpa0oOTaINCh B
MIPOLIECCE IBOIIOIUY;
TpaHUIBI U CBOMCTBA
ouocdepsl
IIpoosunymutii
VPOBEHb:
JEMOHCTPUPOBATh Ha
KOHKPETHBIX MPUMEPAX

38




0COOEHHOCTH
pUCTIOCOOTICHHUS
JKHUBBIX OPraHU3MOB K
JKHN3HU B
OIIPENIETIEHHOM cpefie

2/51.

JKuBoe BeniecTBO U €ro
GbyHKIHH.

3HaTh OCOOEHHOCTH
BO3JEHCTBHS KUBBIX
OpPTaHHU3MOB Ha Cpey
obuTa- HUA
(MEeXaHHYECKOro
BO3/ICICTBUSI, (PU3UKO-
XUMHUYECKOTO U JIp.);
MPUBOIUTH TIPUMEPHI.

§6.2

3/52.

buoxumnueckuii
KPYTOBOPOT BEILIECTB U
sHEepruu B Onocdepe.

3HaTh OOIIYIO
XapaKTePUCTHKY KpY-
TOBOPOTA BEIIECTB B
NpUpOAE, ero
3HAYCHHC;
MOCIIEICTBHS
HapyIICHUS
KPyroBOpOTa BEUIECTB
B Onocdepe.
IIpoosunymeutii
VPOBeHb:

3HATh
OMOTeOXMMHYECKUE
IIUKJIBI 230Ta, YTIepoaa
u hochopa; 000CHO-

Cxembl
KpyroBopoTa
a3oTa,
yraepojaa u
docdopa.

§6.3

®poHTaNbH
13171

orpoc,
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BBIBATh POJIb KHUBBIX
OpPraHu3MOB B
NOJ/IeP’KaHUH
KpyroBopoTta OHOreH-
HBIX 2JIEMEHTOB

4/53. | I'mobansHEIE NunuBumya
U3MEHEHUS B JIbHBIN
o6uocdepe. orpoc,

5/54. | KonTpoabHo-
00001IaroINil ypOoK 1Mo
teme «buochepHsiit
YPOBEHBY.

Tema 7 «DBOJIOLHS Ienu: u3y4nuTh UCTOPHUIO Pa3BUTH KU3HU Ha 3emiie. O3HAKOMUTH yJaluxcs ¢ TIaBHBIMU ITyTSIMH 3BOJIFOLIIMOHHOTO TIpoliecca.

1/55. | Pa3ButHe Chopmuposams y [Hoptpetst U. | Vmems yuacmeosams 6 §7.1
3BOJIIONIMOHHOTO YUSHHS WKONbHUKOBNpedcmasie HapsuHa, obcyxcoeHuu
Y. JapBuHa. HUe 0 NPeOnoCLLIKAX K. b. Jlamapka, | 9sonroyuonHbix uoeil.

B03HUKHOBEHUSL K. JIunnes.
oapsunusma.

2/56. | OCHOBHBIE MOJIOKEHUS Yo6enuTh yqammxcs B Penpooyxkmuenwiii § 7.1 | camocrosiTe
teopun Y. [TapBuna 06 TOM, YTO 3BOJIIOLINOHHOE JIbHAs
3BOJIIOLIUU yuenue Y. [lapsuna 3HaTb OCHOBHbIE pabota

OpraHUu4YCCKOro Mmpa.

UMeeT OOJIBbIIYIO
MHPOBO33PEHYECKYIO
[IEHHOCTh B HAIIIN JTHHU.

Iposunymutii yposenyv:
3namo ucmopuio

TIOJIOKCHUS TCOPUH
Y.lapBuHa./laBaTh
OTIpEJICIICHUS TEPMUHAM

Ilpooyxkmuenwiii:
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pazeumus
960IHOYUOHHBIX UOell

XapakTepu3oBaTh
OCHOBHBIE TIOJIOKEHUSA
teopuu [JapBuHa.

3/57. | bopwba 3a 3HaTh XapaKTEPUCTUKY Pucynku Penpoodyxkmusnuii § 7.4 | WanuBumya
CYIIIECTBOBAaHUE U &€ 00pBOEI 32 y4eOHHKa. JTHHBINA
(hopMBL CyIIeCTBOBaHUE Hasatb onpesencHus oTIpoc,

TEpPMHUHAaM, ra3bIBaTh
IIpoosunymniil yposeHs: (dhopMbI 6OPHOBI 3a
CYIIECTBOBAHHE.
OOGO0CHOBHIBATH
aJanTalui,KaKk Ilpooyxkmuenwiii:
pe3ysbTaT NEUCTBUSA
€CTECTBEHHOT0 0TOO0pA. XapaxTepusoBaTh opmbl
00OpHOBI 32 CyIIECTBOBAHUE,
CpaBHHUBAThH (OPMEI
otbopa.

4/58. | EcrecTBeHHBIN 0TOOD. 3HaTh popMBbI Pucynku Penpooyxmuenutii § 7.5 | ®poHTansH

oTOOpacyIiecCTBOBaHNE yueOHHKA. Bl
HaBatb onpexaenaeHus

IIpoosunymuiii ypogeHv: TEpMUHaM, Ha3bIBaTh or1poc,
¢hopMbI GOPHOET 32

OOGOCHOBHIBATH CylIECTROBAHME.

aJanTanuo,KaK

pe3yabTaT neicTBUS IIpooyxmuenuiii:

€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTh GOPMEI
60pbOBI 3a CyIIECTBOBAHNE,
CpaBHHMBATH (POPMEI
otbopa.

5/59. | Uzonupyromme 3HATB,4TO TAKOE Pucynku Penpooyxmuenutii § 7.6 | Nunusunya
MEXaHHU3MBI. W30JUPYIOLIHe yueOHHUKa JILHBIHA

MEXaHU3MbI,B YeM IlepeamcnaTs BHAL or1poc,

H30JISIIH.
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3Ha4YeHHE U30JINPYIOLINX

Ilpooyxmuenwiii:

MEXaHU3MOB.

XapakTepu3oBaTh BUJIbI
IIpoosunymuiil yposeHs H30JSIUUU
3HaTh pe3ynbTaT
M30JIALIIN

6/60. | MHKpPOIBOIIOITHS. 3HaTh XapaKTEPUCTHKY Pucynkn Penpooyxkmusnuiii § 7.7 | OpoHTanbH

TOHSTHAM yueOHuKa Bl
«MHKPOIBOITIOIHS, Hasath ornpezeneHus
OCHOBHBIE HOPMBI TEepMUHaM, Ha3bIBaTh orpoc,
BU1000pa30BaHus, (opmbt popmsr
IPUBOIUTE PAMEPHI. BIZ1000pa3oBaHHs
IIpoosunymuiil yposeHs LIpooykmustbiii:
3HaTb hopMy 0T60pa, Jloka3bIBaTh,4TO
KOTOpast UMeeT ABHKYIIEMY 0TOOpY
BakHElIIee 3HAYEHHE B TIPUHAUTCKIT PeIAoLIast
BUI000pa30BaHUM. poJb B Hpomeccax

BHUA000pa30BaHUsL.

7/61. | Makpo3BOIIOIIHSL. 3HaThb OCHOBHBIE Pucynku Penpooyxkmuenwiii § 7.8 | MunuBunya

CHUCTeMaTH4eCcKHe yueOHHUKa JILHBIHA
(TaKCOHOMHYECKHE) Hasatb onpesenexus oTIpoc,

KaTeropuu; Mpu- 3HaKu
LAPCTB KUBOW IPUPOABI
(oTmenoB, KJIaccoB,
CEMENCTB IBETKOBBIX
pacTeHui; OAIapCTB,
THIIOB U KJIACCOB

TepMHUHAM, Ha3bIBaTh
OCHOBHBIE
TaKCOHOMUYECKHE TPYTIIIHL,
MPOIIECCHI SBIIAIOITUECS
JBIDKYIIAMU CUJIaMHU
MAaKpO3BOJIIOIUH.

IIpooyxmusnwiii.
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Ilpoosunymuiii yposers

Nwmers npeacrasiieHus o
TJIaBHBIX HalpaBICHUAX

XapakTepu3oBaTh MOHATHE
«MaKpPO3BOJFOIIHS,
MIPUBOJUTD JTOKA3aTEIHCTBA

MaKpO3BOJIIOLIUH.
8/62. | OcHoOBHEBIE 3HATh THUIIBI Pucynku Penpooyxmuenutii § 7.9 | camocrosaTe
3aKOHOMEPHOCTH 3BOJIIOLIMOHHBIX yueOHUKa JbHAs
9BOJIFOLINH. W3MECHEHUM, [TIaBHbIE Hasats onpeacneHus pabota

JIMHUH DBOJTIOIUH.
Ilpoosunymuiii yposeHs:

Nmeth nmpeacrasiieHue o
CUHTETHYECKON TEOPHH
SBOJIIOLIUN.

TepMuHaM. HazbIBaTh TUITBI
SBOJIIOIIMOHHBIX
U3MCHEHHUH.

Ilpooyxkmuenwiii:

XapakTepu30BaTh TUIIbI
3BOJIFOLIUOHHBIX
HU3MEHEHMUI.
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9/63

CemMuHap 1o teme
«OCHOBEBI yueHus 00

Hmems npeocmasnenue
00 ucmopuu 83211008 Ha

Penpodyxmusnuii

HaBartb onpenenexus

Coo01enus

« I'ummoresnl

IBOJIIOLIANY 960TOYUIO HCUBOLL
NpUPOOLL; CPABHUBATH TepmuHaM. Ha3wiBaTh BO3HUKHOBE
3BOIOIIUOHHBIE TEOPUH q)aMI/IJ'II/II/I YUYCHBIX HHUS ) KU3HU
Tlamapka u Jlapsuna SBOITIOLIMOHNCTOB. Ha 3emMie»
3HaTh TUIIBI ..
Ilpooyxkmugnbwiil.
SBOJIFOIIMOHHBIX
W3MEHEHH, TJIaBHBIC XapakTepru3oBaTh Pa3BUTHE
JIUHUH DBOJTIOIUH. MPEJICTaBJICHUH KUBOM
MIPUPO/IBL, CPABHUBATH
3BOJIIOLIMOHHBIC TEOPUH
Jlamapka u JlapBuHa.
XapakTepu30BaTh TUIII
ABOJTIOLIMOHHBIX
HU3MEHEHU.
Tema 8 «IIpoucxosxieHue Hen:
1 Pa3BUTHC )KU3HU HA
3emiie»
2/64. | I'mnotesa 3HaTh OCHOBHBIC Pucynkn Penpooyxkmuenwiii § 8.1 | ®poHTansH
MIPOUCXOXKJICHHSI JKUZHU TUTIOTE3bI y4eOHHKA. BIit
Ha 3emite OnapurHa- BOZHUKHOBEHHUS KU3HU HasbIBaTh OCHOBHBIE 8.2
XOJ'I,[[GﬁHa. THUIIOTE3bl BOBHHUKHOBCHUA OIIpoc,

KU3HH
Ilpooyxkmuenwiii:

XapakTepu30BaTh
OCHOBHBIE TUIIOTE3bI
BO3HUKHOBEHHUS )KU3HU
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3/65. | Pa3BuTHe XU3HU Ha Nmeth npeacraBieHue o Pucynku Penpooyxkmuenwiii § 8.4 | camocrosiTe
3emuie. JIeJIEHUN UCTOPUH Ha yueOHHUKa. JIbHAs
5P, Ha3zbiBath 3pbL,IepHOIEL, 8.5 pabora
ITEPHOTBI,TOXH. 3HATH KpyIHenme apoMopgo3bl.
XapaKTEPUCTUK .
P P y Ilpooyxmuenviii:
COCTOSTHHS
OpraHUYEeCKOTO MUpPA Ha XapaKkTepu3oBaTh
MPOTSHKEHUH 3p. 3HATH COCTOSIHHE OPTaHUYECKOTO
Ba)KHEHIINE MHpa Ha TPOTSHKEHUH
apoMopdO3Bl. Pa3ITUIHBIX 3.
IIpoosurnymuiii yposers
O060CHOBBIBAaTh CMEHY
TOCIIO/ICTBYIOIIMX TPy
pacTeHU U JKUBOTHBIX.
4/66. | Pa3BuTue )XU3HU HA Nmeth mipeacTaBneHue o Pucynku § 8.6 | camocrosiTe
3emite. JIeJICHUH UCTOPHUH Ha y4ueOHHKA. TBHAS
5P, bazucnvii yposensw: 8.7, pabota
8.8

TIEPHUOTBI,ATOXH. 3HATh
XapaKTEePUCTUKY
COCTOSTHUS
OpTraHUYIECKOTO MHpa Ha
MPOTSKEHUU 3p. 3HATH
BaKHEHIIIME

apoMop( O3Bl

Nmets mpeacrasiieHue o
JIeJICHNU UCTOPHU Ha 3PHI,
MIEPHUOIBI,AI0XU.3HATH
XapaKTEPUCTUKY COCTOSHUS
OpPraHNYeCKOro MUpa Ha
NPTSKEHUH 3p. 3HATH
Ba)KHEHIIE apoMOP(O3BL.
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Ilpoosunymuiii yposers

O60CHOBBIBAaTh CMEHY
TOCIOACTBYIOIINX TPy
pacTeHuil ¥ 5KUBOTHBIX.

Tlpoosunymuiii yposers

OOO0CHOBBIBaTh CMEHY
TOCITOJICTBYFOIIIUX
rpynnpacTeHuii u

JKUBOTHBIX.

5/67. | O0oO0waomui ypoK. 3HaTh COBPEMEHHbBIE Penpooyxmuenutii
MIPEICTABIICHUS O
BO3HUKHOBEHUU XXU3HH, JaBaTb onpenencHus
METOJIbI U PE3YJIbTaThl tepmuHaM. HaspiBats
AJICOHTOIOTHUECKIX (bamMuInK y4eHbIX,
uccien0BaHul. 3HaTh THUITOTE3bI 3aPOKICHUS
OCHOBHbIE apOMOP(HO3bI ’KU3HHU, OCHOBHBIE DTAIIbI
pacTeHuii U KUBOTHBIX Pa3BUTHS KU3HU Ha 3eMIIe.

7 Ilpooyxkmuenwiii:
Tlpoosunymeiii ypogens
OO6OCHOBBIBATh XapakrepuszoBaTh
IIPOSIBJICHHUE COBPECMCHHBEIC
CONPSHKEHHOH 3BOJIIOLUN NpEeACTaBJICHUS JKU3HU HA
PacTeHUH U KUBOTHBIX 3eMJICOCHOBHEBIC ATAITbI
Ha MPOTSIKEHUU PA3BUTHUSA Pa3BUTHUA KU3HU.
KU3HU XapakTepu3oBaTh
OCHOBHBIE apOMOP(O36I
OpraHNYeCcKOro MUpa.
68 PesepBHOE Bpems
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