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PABOYASA ITPOI'PAMMA
1o yueoOHomy npeamety «buosorus»
10-11 knace
ba3zoBoro ypoBHs



IInanupyemMble pe3yJbTaThl 0OCBOeHHs npeaMera «buosiorus»
B pesynprare u3yueHus ydeOHoro mnpeamera «buonorus» Ha ypoBHE CpeIHEro o0OILEero
00pa3oBaHus BBHITYCKHUK Ha 0a30BOM YPOBHE HAYYHTCH:

e  packphIBaTh Ha MpUMeEpax poJib OMOJOTHUU B (HOPMUPOBAHHK COBPEMEHHON HAayYHOM
KapTUHBI MUPA U B IPAKTUYECKOHN JEATEIbHOCTH JIIOJIEH;

e  TIOHHMMATh U OIKCHIBATh B3aMMOCBS3b MEXK/Yy €CTECTBEHHBIMU HayKaMu: OHMOJIOTHUEH,
(bU3MKOH, XMMHUEH; YCTaHABIMBATH B3aUMOCBS3b IIPUPOTHBIX SBIICHHIA;

e  TIOHMMAaThb CMBICI, pa3IMyaTh M OINHCHIBATh CHUCTEMHYIO CBSI3b  MEXKIY
OCHOBOIOJIAralOIIMMU  OUMOJIOTUYECKUMHU TOHATUSIMHM: KIJIETKA, OpraHu3M, BHJ, 3KOCHCTEMA,
ouochepa;

e  HCNOJb30BaTh OCHOBHBIE METOJbl HAYYHOTO MO3HAHUS B Yy4EOHBIX OHMOJIOTHYECKHUX
HCCIIEIOBAHUAX, IPOBOJUTH 3KCIEPUMEHTHI MO0 U3YYEHHUIO OMOJOrMYEeCKHX OOBEKTOB U SIBJICHU,
OOBSACHATH PE3yNIbTAThl SKCIIEPUMEHTOB, aHATU3UPOBAThH UX, GOPMYIUPOBATH BHIBO/IBI;

. dbopmMynupoBaTh TUIOTE3bl HA OCHOBAHMM TPEIJIOKEHHOM  OHOJIOTHYECKOU
nH(pOpMalMY U IpeyiaraTb BapuaHThl IPOBEPKU TUIIOTES;

. CpaBHMBATh OMOJIOTHUECKHE 0OBEKTHI MEX 1y OO0 1O 3aJaHHBIM KPUTEPHSIM, JI€1aTh
BBIBOJIbI 1 YMO3AKJIIOUEHHsI HA OCHOBE CPABHEHUS;

. 000CHOBBIBATh €IMHCTBO KMBON M HEXUBOM MPHUPOBI, B3AUMOCBSI3U OPraHU3MOB U
OKpY’Karolllel cpe/ibl Ha OCHOBE OMOJIOTMYECKUX TEOPHil;

e  TPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTaHMYECKUX COCTMHEHUN KIIETKH
(6enKoB, JKUPOB, YTIIEBOIOB, HYKJIIEMHOBBIX KHCIIOT);

e Ppacmo3HaBaTh KJIETKU (IPOKAPUOT U DYKAPUOT, PACTEHUH U JKUBOTHBIX) [0 OMHUCAHUIO,
Ha CXEMAaTHYECKUX H300paKeHMSIX; YCTAHABIMBATh CBSI3b CTPOEHUS U (DYHKIMI KOMIOHEHTOB
KJIETKH, 000CHOBBIBAaTh MHOTOOOpa3ne KIETOK;

e  pacmo3HaBaTh MOMYJSALHUIO U OMOJOTUYECKHUM BUJI IO OCHOBHBIM IPU3HAKAM;

. 00BSACHATH MHOI000pa3yue OpraHu3MOB, IPUMEHSISI SBOTIOIHMOHHYIO TEOPHIO;

. 0OBSACHATH IPUYUHBI HACIIEJICTBEHHBIX 3a00JI€BaHMIA;

e  BBIABIATH M3MEHUYMBOCTh Yy OpPraHU3MOB; CpPaBHHBATh HACIEACTBEHHYIO U
HEHACJIEJICTBEHHYIO U3MEHUYHUBOCTH;

e  BBUBJIATH Mopdosiornyeckue, (QU3NOJOTHYEecKHe, TOBEICHUYECKUE aJanTaluu
OpPraHU3MOB K cpejie OOMTaHUA U IEUCTBUIO SKOJIOTHUECKUX (PAKTOPOB;

. COCTaBIISATh CXEMBI IEPEHOCA BEIIECTB U SHEPTHH B 3KOCHUCTEME (LIeTTH MTUTAHUS);

e  TPUBOIUTH J0Ka3aTeIbCTBA HEOOXOJAMMOCTH COXpaHEHUs OuopazHooOpasus i
YCTOHYHMBOTO Pa3BUTHUS U OXPaHbI OKPYXKAIOIIEH Cpe/ibl;

. OIICHUBATh JIOCTOBEPHOCTh OMOJIOTMUYECKON HMH(OpMAaIMK, MOTYy4EeHHOW W3 pa3HbIX
HCTOYHUKOB;

e  TPEACTABIATH OMOJOTMYECKYI0 MH(QOpPMAIMIO B BUIE TEKCTa, TaOnIullbl, rpaduka,
JarpamMMbl U JeNaTh BBIBOJbI HA OCHOBAHUM MPECTABICHHBIX IaHHBIX;

. OIICHUBATh POJIb JOCTH)KCHUN T€HETUKHU, CEJIEKIIMU, OMOTEXHOIOTHH B MTPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA;

. OOBSCHSATh HEraTWBHOE BIMSIHHUE BEIIECTB (QJIKOTOJS, HUKOTHHA, HAPKOTUYECKHX
BEIIIECTB) Ha 3apO/IbIIIEBOE Pa3BUTHE YETIOBEKA.

Breimyckauk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCH !

e  J1aBaTh HayyHOe OOBSICHEHHE OHOJOrMYeckuM (akTam, Mpoleccam, SBICHUIM,
3aKOHOMEPHOCTSIM, HCIOJIb3Ysl OMOJIOTHYECKUE TeOpUH (KIETOUHYIO, HBOJIOIHOHHYIO), YUE€HHE O
o6uocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUYHUBOCTH;

e  XapaKTepu30BaTh COBPEMEHHBIC HAMPABJICHHS B Pa3BUTUU OMOJIOTHUU; OMUCHIBATH MX
BO3MOYHO€ UCIOJIb30BAHUE B IPAKTUYECKOU JESATENBHOCTH;

. CpaBHUBATh CIIOCOOBI JICJIEHUS KJIETKU (MUTO3 U MeH03);



. pemaTh 3a1aun Ha nocrpoeHue (pparmenta Bropoit nenu JAHK mo npeanoxeHHOMY
¢parmenty nepsoii, ”PHK (MPHK) no ygactky JITHK;

e  pewarh 3aJaud Ha ONpeEJICHUE KOJIMYECTBA XPOMOCOM B COMAaTUYECKHUX U MOJIOBBIX
KJIETKaX, a TAK)KE B KJIETKaX Mepe]l HauajioM JeJIeHHs (Mel03a Wi MUTO03a) U 10 €r0 OKOHYaHUH (115
MHOTOKJIETOYHBIX OPTaHU3MOB);

e  peuiaTh T€HETUYECKHE 3a7aud Ha MOHOTMOPUIHOE CKPELIMBAHNUE, COCTABIISATH CXEMBbI
MOHOTHOPUIHOTO  CKpEIIMBAaHUS, MPHUMEHSS 3aKOHbI  HACJIEJACTBEHHOCTH W HCIOJIB3YS
OMOJIOTUYECKYIO TEPMHHOJIOTHIO U CHMBOJIUKY

e  YyCTaHaBJIMBATh THUIl HACJEIOBAaHUS M XapaKTep IpPOsBICHUS MpPU3HAKA 110 3aJaHHOU
CXeMe POJOCIOBHOM, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

OILICHHMBATh Pe3yJIbTaThl B3aMMOJICHCTBHS YEIOBEKA U OKPYKAIOILEH CpeJibl, IPOTHO3UPOBATH
BO3MOXHBIE TIOCIIE/ICTBUS JESITEIHOCTH YeJIOBEKa ISl CYLECTBOBAHUS OTAEIbHBIX
OMOJOTMYECKUX 00BEKTOB U LIEIBIX MPUPOIHBIX COOOIIECTB.

PesyabTaTsl ocBoeHus yuedHoro kypca «buosiorusi 10-11 kinaccb»: JUYHOCTHBIE,
MeTanpe/aMeTHbIe, peMeTHbIEe
JlesTenbHOCTE 00pPa30BATEIBHOTO YUPEXKACHHUS 001Iero oOpa3oBanusi B 00y4eHUH OHOJIOTHH B
cpenHell  miKojie  JOJDKHAa — OBbITh  HampaBlieHa  Ha  JIOCTIKEHHE — OOy4yaroUuuMUcs
CIIEYIOIIMX JIUYHOCTHBIX Pe3y/IbTaTOB!

1. peanu3anuu 3TUYECKUX YCTAHOBOK IO OTHOUIEHHIO K OMOJOTHYECKHM OTKPBITHSIM,
HCCIEA0BAHUSM U UX pe3yJIbTaTaM;

2. IIpU3HAHUA BBICOKOU IOCHHOCTH KU3HU BO BCEX ee IMPOABJICHUAX, 310POBbA CBOCTO U
IPYTUX JIFOJIEH, peaan3alii yCTaHOBOK 3/I0POBOTO 00pa3a KHU3HU;

3. chOpMUPOBAHHOCTH TIO3HABATEILHBIX MOTHBOB, HAINPABJICHHBIX Ha TIOJTyYCHUE
HOBOTO 3HaHMS B 00J1aCTH OMOJIOTHH B CBSI3U C Oyayiien nmpodecCuoHaIbHOW AeSTETbHOCTHIO WITH
OBITOBBIMH MTPOOJIEMaMH, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3JIOPOBBSI M IKOJIOTHYECKOM
0€301aCHOCTHIO.

MeranpeagMeTHBIMH Pe3yJbTATAMHU OCBOCHUS BBIITYCKHUKAMHU CTapiiell MIKOJIbI 0a30BOro
Kypca OMOJIOTHUU SBIISIFOTCS:

1. OBJIaACHHUC COCTAaBJIAOIINMHA HCCHCHOB&TCHBCKOI;'I n HpOCKTHOﬁ JCATCIIbHOCTH,
BKJIKOYasA YMCHUA BUACTDH npoGHeMy, CTaBUTDb BOIIPOCHI, BBIABUI'aTh 'MIIOTE3bI, JaBaTh OIMPCACICHUA
IIOHATHUAM, KJ'IaCCI/I(bI/II_II/IpOBaTB, Ha6J'IIO,Z[aTB, MIPOBOAUTE OKCIICPUMEHTHI, JCJIaTh BBIBOJbI H
3aK/IIIOYCHUSA, CTPYKTYPUPOBATHE MaTCpurall, 06T>HCH$ITB, JOKa3bIBaTh, 3allIMIIATh CBOU UICHU,

2.  yMeHue paboTaTh C pa3HbIMU HCTOYHUKAMH OHOJIOTHYECKON HHMOPMAIMK: HAXOIUTh
OMOJIOTHYECKYI0 HWHGOPMAIMIO B Pa3IMYHBIX HMCTOYHUKAX (Y4eOHHKE, HAy4HO-TIOMYJISIPHOU
aUTeparype, OHOJOTHMYECKUX CIIOBapsSX W CIPABOYHHMKAX), aHAJIU3UPOBAaTh U OLICHUBATH
nHdopMalnio, MpeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHON (POPMBI B APYTYIO;

3. CIIOCOOHOCTD BBI6I/Ip8.TB HCJIICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX ﬂeﬁCTBHHX n
MOCTYIKax Mo OTHOIICHHIO K JKMBOM Iprupoac, CBOEMY 3I0POBbBIO U 3JOPOBBIO OKPYKAOIIUX

4. YMCHHC aJICKBATHO UCII0JIB30BATh PCYCBLIC CPECACTBA U1 JUCKYCCHUU U apTyMEHTAalluN
CBOE MOo3uiuu, CpaBHUBATL pPAa3HLIC TOYKU 3PCHUA, APryMCHTHUPOBATH CBOIO TOYKY 3PCHUA,
OTCTanBaTh CBOIO MMO3UIIUIO.

IIpenmMeTHBIMH pPe3yabTATAMM OCBOCHUS BBIMYCKHUKAMH CTapIlIei MIKOJbl Kypca OHMOJIOTHH
0a30BOT0 YPOBHS SIBIISIOTCS:
B no3naBare/ibHOI (MHTE/IEKTYyaJIbHOMH) cdepe:

1. xapakrepHucTuKa cOJep:KaHUs OHUOJIOTHYECKUX TEOPHH (KJIETOYHAsl, IBOIIOIMOHHAS
teopust JlapBuHa); ydeHust BepnHaackoro o Ouocdepe; 3akoHOB MeHnens, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIAJa BBIIAIOUIMXCS YYEHBIX B Pa3BUTHE OHOJIOTMYECKON HAayKH; BBIJICIICHHUE



CYIIICCTBCHHBIX TPU3HAKOB OHOJOTHYECKHX OOBEKTOB (KIETOK: PACTHTEIBHBIX W YKHUBOTHBIX,
AOAACPHBIX W AICPHBIX, IIOJIOBBIX H COMAaTHYCCKUX, OpraHU3MOB! OJJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX; BHJIOB, 9KOCUCTEM, Onochepsl) u mporeccoB (0OMEH BEIIECTB, Pa3MHOKCHHE,
JIeNIeHue KJICTKH, OIUIOJOTBOPCHHE, JICHCTBHE WCKYCCTBEHHOTO M €CTECTBEHHOrO OTOOpa,
(dhopMHpOBaHKE TPUCIIOCOOICHHOCTH, 00pa30BaHUE BHUJIOB, KPYrOBOPOT BEIIECTB M IMPEBPAICHUS
SHEPTUH B DKOCUCTEMAaX U buocdepe);

2. oObsicHeHHE POy OWOJOTHH B (DOPMHUPOBAHWN HAYYHOT'O MHUPOBO33PEHUS; BKIAJIa
OMOJIOTUYECKUX TeOpud B (POpPMUPOBAHHE COBPEMEHHOH E€CTECTBEHHOHAYYHOW KapTHHBI MHpA;
OTPHULIATEIILHOTO BIIMSIHUSA AJIKOTOJIs, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA PAa3BUTUE YEIIOBEKA;
BJIMSIHUSL MYTareHOB HAa OPraHU3M YeJIOBEKa, HKOJIOTMYECKUX (AKTOPOB HA OPraHM3Mbl; MPUYUH
9BOJIIOIMH, W3MEHSEMOCTH BHUJOB, HApPYIICHWM pa3BUTUA OPraHU3MOB, HACIEACTBEHHBIX
3a00JI€BaHU, MyTallMi, YCTOMYMBOCTH U CMEHBI YKOCHUCTEM;

3. TpHBeIeHHE JI0KAa3aTeIbCTB (apryMEHTAINsI) EAMHCTBA )KUBOH M HEXXUBOU MTPHUPO/IHI,
POJCTBA JKUBBIX OPraHU3MOB; B3aUMOCBSI3EH OPraHU3MOB M OKPYXKAIOIIEeH Cpeabl; HEOOXO0 UM OCTH
COXpaHEHHUsI MHOT000pa3us BUJIOB;

4.  yMeHHe N0JIb30BaThCs OMOJOTrUNYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

5. PEIICHUE 3JICMCHTAPHBIX OMOJIOTHYECKUX 3a1a4; COCTAaBJIICHHUE DJICMCHTAPHBIX CXCM
CKpCIIMBAHHA U CXEM IIEPEHOCA BEIICCTB XU DHEPIUH B DKOCUCTEMAX (HCHI/I HI/ITaHI/IH);

6. ommcanue ocobel BUIOB 10 MOP(HOIOTHICCKOMY KPUTEPHIO;

7. BBISIBJIGHHE WM3MEHUYMBOCTH, NPUCIIOCOOJIIEHUN OPraHU3MOB K Cpele OOMTaHus,
HMCTOYHUKOB MYTAareéHOB B OKpyKarolled cpeae (KOCBEHHO), AHTPOINOTECHHBIX H3MEHEHHH B
HKOCHUCTEMAX CBOEH MECTHOCTH; U3MEHEHHUH B SKOCUCTEMAaX Ha OMOJIOTHYECKUX MOJAETIAX;

8. cpaBHeHHME OMOJIOTHUYECKHX OOBEKTOB (XMMHUUYECKHH COCTaB TEJ KUBOW M HEKHUBOU
MPHUPOJIBI, 3apOJBIII  YENOBEKA W JPYrUX MICKOMHUTAIONINX, TPHPOIHBIE HSKOCHCTEMBI U
arpodKOCUCTEMBI CBOEH MECTHOCTH ), TIPOIECCOB (€CTECTBEHHBIN W UCKYCCTBEHHBIN OTOOP, MOJI0BOE
1 Oecroioe pa3MHOKEHHUE) 1 POPMYJIUPOBKA BBIBOJIOB HA OCHOBE CPAaBHECHHUSI.

B neHHOCTHO-OpUeHTAUMOHHOM cdepe:

1. aHanM3 U OlLIEHKA Pa3IMYHBIX TUIOTE3 CYUIHOCTHU JKU3HH, MPOUCXOKICHUS YeIOBEKa
Y BO3HUKHOBEHMS )KM3HH, TJI00AIBbHBIX 9KOJOTHYECKHUX MPOOJIeM U ITyTel UX pellieHus, TOCIEICTBUI
cOOCTBEHHOM /1eATeIbHOCTH B OKpY»Karolleil cpene; Ouosiornueckoil nHpopManuu, noiryqaeMon 13
Pa3HbIX UCTOYHHUKOB;

2. OLCHKA 3THYCCKHUX ACIICKTOB HCKOTOPBIX HCCIICIOBAaHUN B 001acTH OMOTEXHOJIOTUH
(KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPCHUEC, HAIIPABIICHHOC N3MCHCHUC I‘eHOMa).

3. B cehepe mpyooeoii deamenvrhocmu: oBnageHue yMEHUSIMU U HABbIKAMH TIOCTAaHOBKHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YIbTATOB.

4. B cepepe dusuueckoii Odeamenvnocmu: 000CHOBaHHWE U COONIIOJIEHUE MeEp
MpOoQUIAKTUKA BUPYCHBIX 3a00J1€BaHM, BPEIHBIX MPUBBIYEK (KypeHHE, YHIOTpeOIeHUEe aaKoToJs,
HapKOMaHMsl); TPaBUII IOBEACHUS B OKPY)KAIOIIIEH cpeie.

COJEPKAHUE KYPCA BUOJIOT A
Bunosnorns Kak KOMILIEKC HAYK O ’KHBOM Npupoae
buonoruss Kak KOMIUIEKCHAas HayKa, METOJbl HAy4yHOrO TIO3HAHMS, MCIOJIb3yEMbIE B
o6uonoruu. Cospemennvie Hanpagienus 6 buonozuu. Posib Ouonoruu B GopMupoBaHUH COBPEMEHHOMH
HAayYHOM KapTUHBI MHpa, IPaKTHYECKOE 3HaueHUEe OHOJIOTMUECKUX 3HaHWH. buonormueckue
CHCTEMBI KaK IpeIMET N3y4eHHs! OMOJIOTHH.
CTpyKTYypHBbIe M PYHKIHOHATbHbIE OCHOBBI KH3HHU



MonekynspHble OCHOBBI >kKM3HHM. Heopranuueckue BeliecTBa, HUX 3HaueHue. OpraHuyeckue
BemecTBa (YIJICBOJBI, JIMIHBLI, OCNKH, HyKJIeuHoBble KuCIOTh, AT®D) u ux 3HaueHHe.
buononumepsl. /[pyeue opeaHuyecKkue sewecmea KAemKU. Hanomexnonoauu 6
ouonoeuu. 1{uTomOTHS, METOIBI ITUTONOTHH. POJIh KIETOYHOW TEOPUHU B CTAHOBJICHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOU KapTHHBI Mupa. KieTkn npokapuoT U 3ykKapuoT. OCHOBHBIE YacTH H
OpraHoupl KJICTKH, UX QyHKIHH. BUpychl — HekieToyHas GopMa }KU3HU, MEpbl PO(OUIaAKTUKA
BUPYCHBIX 3a0ojeBaHuid. JKusHemesTenbHOCTh KieTkH. llmactmueckmii oOmeH. dDoTocuHTE3,
xeMocuHTe3. bruocunTe3 Oenka. DHeprermdyeckuid oOMeH. XpaHEHHWe, Tepenadya W peann3anus
HacJeICTBEHHON MH@opmanuu B kieTke. ['eHermueckuil xoxa. ['en, reHoMm. [enomuxa. Bruanue
HAapKO2EeHHbIX ewjecme Ha npoyeccyl 6 kiemke. Kietounslii mukit: natepdasa u nenenne. Mutos u
Meii03, ux 3HaueHrne. CoMaTuyecKue U MojIOBbIe KIETKHU.

Opranusm

Oprannsm — enuHoe 1enoe. JKu3HeaesTenbHOCTh opranu3ma. Perymsiust GyHKIM opraHusMma,
romeoctas. PazMHOxkeHne oprann3MoB (Oecrosioe u ojioBoe). Cnocobvl pazmuodicerus.

v pacmenuti u dcusommuvix. VHAUBUAyallbHOE pa3BUTHE opraHuzMa (oHToreHes). IlpuumHb
HapyIlIeHUH pa3BUTHSA. PenpoayKTHUBHOE 370pOBHE YEJIOBEKA; IMOCIECACTBHUSI BIUSHUS aJIKOTOJIA,
HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HAa AMOpPHOHAIBHOE pa3BUTHE 4YEJIOBEKa. JKusHeHHble YUKIIbl
PAsHbIX 2pYnn  opeanusmog. l'eHeTHKa, MeTO/Ibl TEeHETUKU. ['eHeThueckas TEpMUHOJIOTUS H
CHMBOJIMKA. 3aKOHBI HacieACTBEHHOCTH . Menaens. XpomMocomMHas Teopusl HACIEACTBEHHOCTH.
Omnpenenenne nosa. CuernsieHHOe ¢ MOJIOM HacnenoBaHue. ['eHeTuka yenoeka. HacienctBeHHble
3a00J€BaHMsI YEJIOBEKA W WX MPEAYNPEKIeHHE. DTHYECKHE aCMEKThl B 00JIACTH MEIUIMHCKOM
reHetukn. ['eHotun u cpena. HenacnenacrBenHnas n3mMeHYMBOCTh. HacnencTBeHHass M3MEHUYMBOCTbD.
Mytanuu. Myraressl, UX BIUsSHUE Ha 3I0POBbE YEIOBEKA.

Jomectukanus u cenekius. Metoasl cenekuuu. buorexnomnorus, e€ HanpaBieHUs U MEPCIEKTUBBI
pasBurus. buobezonacnocmeo.

Teopus 3BosI0UNM

Pa3BuTre »BOMIOLMOHHBIX HAEH, 3BotolMOHHas Teopus Y. [lapBuna. CuHTeTHUECKas TEOpHUSA
3BOJIIOIMH. CBUIETEIBCTBA IBOTIOLMH KUBOW MPUPOIbI. MUKPOIBOIIONMS M MAKpOABOJtOIMA. Bu,
ero kputepuu. [lomynsuus — snemMeHTapHas €UHULIA SBOIONUU. [[BUKYIIIHE CHUJIBI SBOJIOINH, UX
BIusiHME Ha reHodona nomymsuuu. Hampasienus sBostonmu. MHOrooOpasue OpraHu3MOB Kak
pe3ynbTaT 3BoJitonud. [IpuHnume! Kiaccupukalnum, CHCTEMaTHKA.

Pa3Burue xu3Hu Ha 3emuie

['unoTe3b! mpoucxosxaeHus ku3Hu Ha 3emiie. OCHOBHBIE 3TaIlbl HBOJIIOLIMH OPraHMYeCKOro MUpa Ha
3emisie. CoBpeMeHHbIE MPEACTaBICHHUS O TMPOUCXOXKICHUM YEJOBEKa. OBOJIOLMS 4YeJoBeKa
(anTpomorenes). J[BmwxyIie cuiibl aHTpOINorenesa. Pacel uenoBeka, X MPOUCXOKICHHE U €UHCTBO.
Oprann3msl 1 OKPY:KAKIIASA CpeAa

[IpucnocobaeHnss OpraHu3MoOB K JIEHCTBUIO 3KOJOrH4ecKuX (hakTopoB. buoreonenos. Dxocucrema.
Pa3noobpa3ue »skocucreM. B3auMOOTHOIIEHMsS] TMOMYNSIMA PpPa3HBIX BHIOB B IKOCHCTEME.
KpyroBopoT BemiecTB M MOTOK 3HEPIUU B 3KOCHCTEME. YCTOMYMBOCTh U JIMHAMHMKA 3KOCHCTEM.
[TocnencTBus BIUSHUS IEATEIBHOCTH YeNIOBEKa Ha 3kocucTeMbl. CoxpaHeHne OnopazHooOpas3us Kak
OCHOBa yCTOMYMBOCTH 3KocucTeMbl. CTpykTypa Ouocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl. Kpyeosopomel sewyecms 6 buocgepe.

I'mo6anpHBIE aHTpOTIOTEHHBIE U3MeHeHus B ouocdepe. [IpolneMbl yCTOMYNBOTO pa3BUTHSL.
Ilepcnexmuenwt pazsumus OUOI02UUECKUX HAVK.



Conepxanue Tem yueoHoro mpeamera 10 kiacc

OcHOBHOE coziepKaHue 10 TeMam

| XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIIBHOCTH yHallUXCs

Paznen 1. BBenenue (5 yacoB)

Tannel npupoasl. HayyHas kapTuHa MHpa: ydeHble, HaydHas
NeATeIbHOCTh, HAY9HOE MUPOBO33peHHe. Posb n MecTo Onosoruu
B (popMHpOBaHMM Hay4YHOU KapTUHBI Mupa. [IpakTuyeckoit
3HaueHue Onosiornueckux 3HaHui. CoBpeMEeHHbIE HAIIPaBJICHUS B
ouonorun. [Ipodeccuu, cBA3aHHBIE C OMOJIOTHEHN

CamocrosTenpHOE OnpeieTieHHe [esieil yaeOHOH e TeTbHOCTH B COCTaBJICHUE
ee IJlaHa Ipu u3ydeHuu paszaena «O6mas 6uosorus» B 10-11 kiaccax.
OmnpeneneHre 0CHOBOIIOJATAIOIINX TIOHATHIA: HAYYHOE MUPOBO33pEHNE,
Hay4Has KapTHHA MHpa, YUeHbIH, Onosorus. OBiageHne yMEHHEM CTPOUTH
MEHTaJIBHYIO KapTy NOHATUH. [IpoayKTHBHOE OOIIEHHE C APYTUMHU
Y4aCTHUKaMU JIESITEIbHOCTH B IpoLiecce 00CYKISHUS PO U MecTa OMOJIOTUH
B ()OPMUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI MUPA, TPAKTUIECKOTO
3HaueHUsl OMOJIOTMYECKUX 3HAHUH U npodeccuii, CBSI3aHHBIX ¢ OMOJIOTHE.
CamocrosTenbHast ”HGOPMAIIMOHHO-TIO3HABATEIBHAS IESITETHHOCTD C
pa3TMYHBIMU HCTOYHHKAMH WH(POPMAIINH, €€ KPUTHIECKasi OIIEHKa U
WUHTEPIPETAINS TI0 BOTIPOCY BIHMSIHHUS €CTECTBEHHBIX HAYK B IIEJIOM W OMOJIOTHH
B YaCTHOCTH Ha OKPYXKAIOLIYIO CPelly, SKOHOMHUECKYIO, TEXHOJIOTHYECKYIO,
COLIMANIBHYIO U ATUYECKYIO Cephl AeATeNbHOCTH YenoBeka. Mcnonb3oBanue
cpenctB HHGOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — UKT)
JUIsl CO3/IaHUs] MyJbTHUMEINANPE3CHTALUN

Metononorus 6uonoruu. XKu3Hb Kak O0BEKT U3y4eHUs
6uosnorun. OcHOBHBIE KpUTepUu (MPU3HAKH) ®KUBOTO. Pa3BuTtne
Mpe/ICTaBJICHU yenoBeka o npupoje. Pacrenus u >KkuBOTHbIE Ha
rep0ax cTpaH Mupa

OrnpezaeneHre 0CHOBOMOJIATAIONINX MOHITHI: METOIOJIOTHS HAyKH, OOBEKT
MCCIIeI0BaHUSs, TIPEIMET UCCIICA0BaHUS, )KU3Hb, )KU3HCHHBIC CBOMCTBRA.
CamocrosTenbHas HHPOPMaIIMOHHO-TIO3HABATEIbHAS JCATEIHHOCTD C
Pa3IMYHBIMU UCTOYHUKAMHU MH(GOPMAIIMH B OTHOIIICHUH CYIIECTBYIONTUX HA
CETOJIHSAIIHUAN JICHb OTIPEICTICHUN TIOHATHUS <OKU3HBY, €€ KPUTUUYECKasi OIICHKA U
MHTEPIIPETALNS C OCIEAYIOIIeH MOAr0TOBKOW HH(POPMAIIMOHHBIX COOOIIIECHHUH,
B TOM YHCJIE MOAKPEIUICHHBIX MyIbTUMEANanpe3eHTanusmMu. [IpoaykTuBHoe
0OlLIIeHNe U B3aUMOJICHCTBHE C JPYTUMHU YIYaCTHUKAMU JIEATEIHHOCTH B
nporecce 00CYK/ICHUS aKTYalIbHOCTH TeM YYEOHBIX U UCCIIEI0BATEIbCKIX
MpoeKToB. Pa3BuTre MO3HABaTENLHOTO HHTEPECa K U3yYeHHIO OMOJIOTHH Ha
OCHOBE M3y4eHHUsl HH()OPMAIIMOHHBIX HCTOYHUKOB O PACTEHHX U )KMBOTHBIX Ha
repOax u ¢uarax pa3JIHMuHbIX CTpaH MUpa U pernoHoB Poccun

Hayunsrit Metoa. MeTo bl McciieToBaHuUS B OUOJIOTUH:
HaOII0/IeHNE, OMMCaHNe, U3MEPEHNe, CpaBHEHHE,

Onpez[eneHHe OCHOBOIIOJIAraroIIyX MOHITHM: Hay‘-lHBIfI METO A, METOAbI
HUCCICA0OBAaHUA: Ha6J'IIO,[LeHI/Ie, OKCIICPUMCHT, OIMMCAHUC, USMCPCHHUEC, CPABHCHUC,




MO/IETUPOBAHUE, FKCIIEpUMEHT. CpaBHUTEIILHO-UCTOPUUECKHI
METO/I. DTambl HAy4HOTO uccienoBanus. Kiaccuueckas moaenb
HAY4YHOTO METO/1a. MeTOIbl HAyYHBIX UCCIIEIOBAHUM:
abcTparupoBaHue, aHAIN3 U CUHTE3, WICATH3AITUS, HHTYKIIHS 1
JEAYKIIHS, BOCXOXKICHUE OT a0CTPAKTHOTO K KOHKPETHOMY

MOJIETTMPOBAaHUE, CPAaBHUTEIIbHO-UCTOpUUECKU MeTol. CocTaBIeHHE Ha
OCHOBE PabOTHI C Y4€OHUKOM U IPYTUMH HH()OPMAIIMOHHBIMHA UCTOYHUKAMU
CXEMBbI, PACKPBIBAIOIIEH ATAIbI MPOBEICHUS HAYYHOTO UCCIICIOBAHUS U UX
B3aUMOCBsI3b. Vcnonb3oBanue 1o xenanuto ooyvatonuxcst UKT B pemenun
JAHHOW KOTHUTHBHOM 3amaun. OBJiajieHne METOJaMi HayYHOTO TIO3HAHUA,
UCTIOJIb3YEMBIMU TP OMOJIOTUICCKUX UCCIICIOBAHUSIX B YCIOBUSX
BBITIOJTHEHHUS JTA00OpaTOpPHOU paboThl «VICIoJIb30BaHNE PA3IMYHBIX METOJIOB
MIPU U3Y4EeHUH OMOJIOTHYECKUX OOBEKTOB (HA MIPUMEPE PACTEHUMN)»

DyH/1aMEeHTaJIbHBIE TIOJIOKEHUSI OMOJIOTUH. Y POBHEBAS
OpraHu3alus KuBoi Npupo sl (OMOJIOTHYECKUX CUCTEM).
OMepAKEHTHOCTh. DHEPrus U MaTepusi Kak OCHOBA
CYyIIECTBOBaHMS OMOJIOTUYECKUX CUCTEM. X PAaHEHHUE, peann3aius
U miepeaya reHeTUYecKoil nHpopMaluy B yepesie MOKOJICHUN Kak
OCHOBA XM3HU. B3anMonelcTBrE KOMIIOHEHTOB OMOJIOTHYECKAX
CUCTEM U CaMOPETYJIALHNs. DBOJIOLNOHHbBIE TIPOIIECCHI.
B3aumocss3b cTpoeHus 1 PyHKIUN OMOTOTHYECKUX CUCTEM.
Camoperynsius Ha OCHOBE TIOJIOKHUTEIIBHOM 00paTHOM CBSI3U

Omnpenenenre 0CHOBONOJATAIOIIMX MMOHATHI: cucTeMa, OnosioTnyecKas
CUCTEMa, SMEPJKEHTHOCTh, CAMOPETYIISILIMSL, SBOIIOIIMOHHBIE ITPOLIECCHI.
I[GMOHCT‘paHI/ISI BJIaICHUA A3BIKOBBIMU CPCACTBAMMU IIPHU OTBCTAX HA
MOCTaBJIEHHBIE BOMPOCKL. OBNIaJieHNE METOJaMH HAYYHOTO MTO3HAHMUSI,
HCIIOJIB3YEMBIMU IIPHU OMOJIOTMYECKHAX HUCCIICJOBAaHUAX. Pa3Butne YMCHUA
OOBSICHATH PE3yIbTAThl OMOJOTUYECKUX IKCIIEPUMEHTOB. JlabopaTopHas
paboTa «MexaHu3Mbl camoperynsauuny». PazButue no3HaBaTeapHOrO0 HHTEpECa
K U3Y4YCHUIO OMOJIOTHH Ha MpuUMEPE MAaTCPHAJIOB O B3AMMOCBA3HU CTPOCHHUA U
GbyHKIMI OMOJIOTUYECKUX CUCTEM M CaMOPETYJISIIIUU Ha OCHOBE
MTOJIOKUTEIILHOW 00OpPaTHOU CBSI3U

O6o0maromuii ypox

CaMOCTOSATEIIbHBIM KOHTPOJIb U KOPPEKIHS YICOHOH ACATSITBHOCTH C
HCIIOJIb30BAHUEM BCEX BO3MOXHBIX PECYPCOB ISl JOCTUAKEHUS TTOCTABIECHHBIX
Heiel U pealin3alliy MIAHOB ACSATEIbHOCTH. JJeMOHCTpalisl HaBbIKOB
no3HaBaTeNIbHOU pediekcuu. [IpoaykTHBHOE 00IIIEHHE U B3aUMOJICHCTBUE B
MIPOIIECCE COBMECTHOM YU€OHOH JCATEIHHOCTH C YU€TOM MO3UIIUHA JIPYTUX
YYaCTHUKOB JICATEIIBHOCTH. JleMOHCTpalysl BiIaACHUS A3bIKOBBIMHU CPEICTBAMH.
YBepeHHOoe N0JIb30BaHUE OMOJOTHYECKON TEPMHUHOJIOTUEH B Mpeeiiax
V3y4YECHHOUN TEMBI

Pasnen 2. MoJsiekyJisipHbIii ypoBeHb (214ac)

OcHoBHOE COJCPIKAHUC 110 TCMaM

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB JACATCIIbHOCTU YHAIIUXCS

O6H_[aﬂ XapaKTCpUCTUKA MOJICKYIISIDHOT'O YPOBHA
OpraHu3anuu XU3HU. XHUMHUYECKUN COCTaB
OpraHu3MoOB. XHUMHYECKHE DIIEMEHTHI.
MaKpOBHCMCHTH U MUKPOSJICMCHTEI. ATOMEI 1
MOJICKYIJIBI. KoBanenTHas CBs3b. HeOpFaHPI‘{eCKPIe n
OpPraHU4YCCKUC BCUICCTBA. MHOFOO6pa3I/Ie

CamMmocTosITeIEHOE OIIPCACIICHUC LCINU y‘IC6HOI>'I JACATCIIBHOCTH N COCTABJICHHUEC €C I1JIaHA.
OHpe)leJ'ICHI/IC OCHOBOIOJIAraroluX MOHATHHA: aTOMBI U MOJICKYJIbI, OPraHUYCCKHUEC U
HEOPTraHNYCCKUC BCIICCTBA, KOBAJICHTHAA CBA3b, MAKPOIJIECMCHTBI, MUKPOJ3JICMCHTHI,
6I/IOHOJ'II/IMepLIZ TOMOIIOJIMMEPBI U T'E€TCPOIIOJIMMCEPHI. CaMocTosTenbpHas I/IH(I)OpMaI_II/IOHHO-
IMOo3HaBaTCJIbHAA ACATCIBHOCTD C PA3JIMYHBIMU UCTOYHUKAMHA I/IH(I)OpMaI_II/II/I, cC
KPUTHYCCKAs OLICHKA U UHTCPIPETAIH 10 BOITPOCAM XHUMHNYCCKOTI'O COCTABA KHMBbIX




OpraHMYEeCKUX BEUIECTB. bruonommepst:
TOMOIIOJIUMEPBI U T€TEPOIIOJINMEPHI

opranu3MoB. @opMHupoBaHUE COOCTBEHHON MO3UIMH 110 OTHOILIEHUIO K MH(OPMAIIHH,
HOJTy4aeMOi U3 pa3HbIX UCTOYHUKOB. [IpoykTHBHOE OOIIEHNE 1 B3aUMOICHCTBHE C
JIPYTUMH Y9aCTHUKAMHU Y4eOHOU NESTETbHOCTH MpU 00CYXKIEHUH MPo0sieM pa3paboTKu
YUEHBIMH U BHEJIPEHHUS B IPOU3BOJICTBO HOBBIX CKYCCTBEHHO CO3/IaHHBIX OPIraHUYECKUX
BellecTB. Pa3BuTue no3HaBaTeaIpHOrO HHTEPECA K U3YUEHUIO OMOJIOTUN U
MEXIPEIMETHBIX 3HAHUN ITPU U3YYEHUH MaTepHalla O XMMHUYECKUX CBS3AX B MOJIEKYJax
BEUIECTB, HCKYCCTBEHHOM I0JIyY€HUU OPraHMYECKUX BEILECTB U JIp.

CrpyKTypHBbIE 0COOEHHOCTH MOJIEKYJIbI BOJIBI U €€
cBoiictBa. Bonoponnas cBs3b. ['uapodunsueie n
rupo¢oOHbIe BeniecTBa. Coau U UX 3HaAUEHUE IS
opranu3mMoB. bydepHbie coequHeHUs

Omnpenenenre 0CHOBONOJATAIOIIMX MMOHATHI: BOJIOPOIHAS CBA3b, IMIPO(PUIIbHBIE
BelleCcTBa, ruipopoOHbIe BenlecTBa. CaMocTosITENbHAST HHPOPMAILIMOHHO-
NI03HABATENbHAS ICATENILHOCTh C Pa3IMYHBIMU HCTOYHUKAMU HHPOPMAIH 00
0COOEHHOCTSIX HEOPTaHMYECKUX BEIIECTB, BXOISAIINX B COCTAB )KMBOTO, €€ KPUTHIECKast
OIIeHKa M uHTeprperamys. [IpoaykTHBHOE 00IIIeHHEe U B3aNMOJICHCTBHIE B ITPOIECcCe
COBMECTHOM y4eOHOI 1eATeIbHOCTH C YU€TOM MO3HUIMH JIPYTUX YIaCTHUKOB
NesaTeNbHOCTH. Pa3BUTHE MO3HABATENBHOTO MHTEPECA B IPOLIECCE N3YUCHHUS
JIOTIOJIHUTEIIPHOTO MaTepHasa yueOHUKa.

Jlununel, ux crpoenue u pyHkuuu. HelitpanbHbie
XKUpBL. DupHbIe cBs3u. Bocka. ®ochommmuapl.
Crepounbl

Omnpenenenre 0CHOBOMOJATAIOIIUX MMOHATHI: JIUMUbI, HEUTpaIbHbBIE )KUPBI, IPUPHBIE
CBSI3H, BOCKa, (hocoaumnuabl, crepousl. JleMoHCTpalus BiaieHus S3bIKOBBIMU
CPEICTBAaMU JJISl XapaKTePUCTUKHA XUMHUECKOTO COCTaBa KMUBBIX OPraHU3MOB. PemieHue
OMOJIOTUYECKHX 3aJ[ad HAa OCHOBE BJIAJICHUSI MEXIIPEIMETHBIMU 3HAHUSMH B 00J1acTH
xumun. IIpoaykTUBHOE 00IIEHNE U B3aUMOJICHCTBHIE B TIPOIIECCE COBMECTHOM ydeOHOM
JESITeIbHOCTH C YYETOM MO3UIUI APYTrUX YUaCTHUKOB AESITEILHOCTHU MO0 BOIIPOCAM
MPUMEHEHUS CIOpPTCMEHaMH aHa0oaukoB. OBiageHNe METOAAMH HAYYHOTO

MO3HAHUS, HCIOJIb3YEMbIMH MPH OMOJIOTUYECKUX UCCIIEIOBAHUSX, B IIPOLIECCE
BBITIOJTHEHHSI JTAO0paTOpHOH paboThl «OOHApYX)EHUE JIUMTUIOB C MOMOUILI0 KAYeCTBEHHON
peaxkium

VYrneBogsl (caxapa), UX CTPOCHHE U (YHKIIHH.
Mounocaxapuasl. Jucaxapuabl. Onurocaxapuibl.
ITonucaxapu bl

OmnpezeneHrne 0OCHOBONOJIArAIOIIMX MOHATUI: YTII€BO/Ibl, MOHOCAXAPU/IbI, JUCAXAPHIBL,
OJIUTOCaxapu/ibl, ojucaxapuabl. JleMoHcTpalys BiaaieHUs A3bIKOBBIMU CPEICTBAMHU IS
XapaKTepUCTUKH XMMHUYECKOI'O COCTaBa KUBBIX OPraHU3MOB. Pelienne 6noornyeckux
3aJa4 Ha OCHOBE BJIAZICHUSI MEXIIPEIMETHBIMHU CBA3IMU B 00sacTU XuMuu. OBasieHue
METOJJaMH Hay4YHOTO MO3HaHMsI, UCTIOJIb3YEMbIMH ITPU OHOJIOTUYECKUX UCCIIEJOBAHUSAX, B
npoliecce BBIMOJHEHU JabopaTopHoil paboTel «OOHapyX EeHHE YIIIeBOAOB C TOMOIIIBIO
KaueCTBEHHOU peakiumn». Pa3Butue ymeHMst 0ObACHATD pe3ylbTaThl OMOJIOTHYECKUX
JKCIEPUMEHTOB




Bbenxu. CoctaB u cTpykTypa 6enkoB. HezameHnmMeble
aMHHOKUCIOTHL. [lenTunHas cBa3b. Konpopmanus
oenka. ['moOynspabie U GUOPUILIIPHBIC OCITKH.
Jenatypanus

Omnpenenenre 0OCHOBOMOJATAIONINX MOHATHN: HE3aMEHUMbIE aMUHOKHUCIIOTHI, TICTITUIHAS
CBs13b, KOH(opMarus Oenka, TIo0yIsIpHbIe U GUOPHILIIpHBIE OSNKH, IeHATYpaIs.
[IponykTBHOE OOIIEHUE U B3aUMOJICHCTBHE B MPOIECCE COBMECTHON yIeOHOM
JESATEIBHOCTH C YI€TOM MO3UIHMNA APYIHX YIACTHUKOB JESITEILHOCTH MPH 00CYKICHUH
0COOCHHOCTEH cocTaBa M CTPYKTYphI O6ekoB. CamocTosTenbHast HHGOPMAIIMOHHO-
NIO3HABATENbHAS IEATEIILHOCTD C PAa3IMYHBIMU UCTOYHUKAMH HH(POPMAITUH 110 U3Y4EHUIO
0eJIKOB, X COCTaBa M CTPYKTYPBI, €€ KPUTUYECKAsl OLICHKA U

uHTepnpetanus. CocTaBieHHe MEHTATLHON KapThl MOHATHH. OBIaieHNe METOIaMU
HAYYHOTO TIO3HAHMSI, UCTIOJIb3YeMBIMH TPU OMOJIOTHUYECKHIX HCCIIEIOBAHMSX, B ITPOIecce
BBITNIOJIHEHU S JTabopaTopHOi paboThl «OOHapy)eHHe OETKOB C TOMOIIbIO KAU€CTBEHHOM
peaknumy. Pa3BuTre mo3HaBaTEIFHOTO HHTEPECA K M3yYCHUIO OMOJIOTHH HA OCHOBE
W3YYEHHs IOTIOTHUTEIILHOTO MaTeprasia yueOHKa

Oynkuuu 6enkoB. CTpykTypHbIe Oenku. benku-
dbepmenTsl. TpancropTHbie OenKku. benku 3ammTe 1
HanaaeHus. CurHanbHble Oenku. benku-penenTopsl.
Benkun, obecieunBaroiiye ABMKEHUE. 3amtacHble OEIKH

Omnpenenenre 0CHOBOMOJIATAIOIINX MMOHATHI: CTPYKTYpHbIE O€IKu, OeTKu-(pepMeHTHI,
TPAHCTIOPTHBIE OCJIKH, CHTHAJIbHBIE OCTTKH, OSJTKY 3allUTHl U HamaJeHUs, OCIKH -
penenTopsl, OeNKu, 00eceYnBaIOIINe IBMKEHUE, 3armacHbie Oenku. CaMoCTosTeNbHAS
WH(POPMAITMOHHO-TIO3HABATEIbHAS JIEATEILHOCTh C PA3IMYHBIMU HCTOYHUKAMHU
nH(}OpMaIUK 10 U3YYCHUIO OCITKOB M BBITIOJTHSAEMBIX UMM (DYHKITHH, €€ KpUTHICCKas
olleHKa U uHTepnperamnus. PopmMupoBaHre COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K
noJryqaeMoint ononorudeckoit nHbopmaruu. Pa3zputre no3HaBaTeI»HOTO HHTEPECA MPHU
M3Y4YCHUH JOTIOJHUTEIHHOTO MaTeprasa yaeOHKa

MexaHu3M JIEHCTBHSI KATAIN3aTOPOB B XUMHUYECKIX
peaknusx. DHeprus aktuBanuu. CtpoeHue GpepmMeHTa:
aKTHBHBIN IIEHTP, CyOCTpaTHAs CIICUPHUIHOCTS.
KodepmenTsl. Otiamunsi pepMEHTOB OT XUMUYECKHX
KaTaJIn3aTopoB. belKu-akTuBaTopsl U OCIIKK-
MHTUOUTOPBI

Omnpenenenre 0CHOBONOJIATAIOIIUX MOHSATHI: SHEPTUs aKTUBALIUY, aKTUBHBIN LIEHTD,
cybcTpaTHas crienuGpUIHOCTh, KOPEpMEHTHI, OCITKU-aKTUBATOPBI U OCIIKU-UHTHOUTOPBHI.
[IpoaykTHBHOE OOIIEHHE M B3aUMOJICHCTBUE B ITPOIIECCE COBMECTHOM y4eOHOM
NESITeIbHOCTH C YY4ETOM MO3UIUHI APYTUX YYACTHUKOB JAEATEILHOCTU IIPU 00CYXKICHUH
OTIINYMM (PEePMEHTOB OT XMMHUYECKHUX KaTaJIN3aTOPOB, BIUSHUSI KPUTHUUECKOTO
MOBBIIICHUS TEMIIEPATYphI Tella YeJ0BEKa Ha aKTUBHOCTH (hepmeHTOB. OBaneHue
METO/IaM{ HAy4HOT'O MO3HAHUS, UCIIOIb3YEMBIMH ITPH OMOJIOTUYECKUX UCCIIETOBAHUSX,
IIPU BBITIOJIHEHUH JIabopaTopHOi paboThl «Katanutuueckass akTUBHOCTB» (DepPMEHTOB (Ha
npuMepe amuiiasbl)». Pazputue ymeHus: 00bACHATH pe3y/bTaThl OMOJOTHYECKUX
JKCIIEPUMEHTOB

O06o06maromuit ypok

CaMOCTOSITENbHBIN KOHTPOJIb U KOPPEKIHS YIeOHOH NEeATENFHOCTH C HCTIOIb30BaHUEM
BCEX BO3MOJKHBIX PECYPCOB ISl TOCTIKSHHUS TIOCTABICHHBIX IIeJIel M pealn3aliy IIaHOB
JeSTeNbHOCTH. JleMOHCTpalysi HaBBIKOB MO3HaBaTeIbHON peduexcun. [IpoaykTuBHOE
oOIIeHre 1 B3aUMOICHCTBHE B ITPOIIECCE COBMECTHON YyUeOHOM AESTEIbHOCTH C yIETOM




NO3ULUHI IPYTUX YYACTHUKOB JEATENbHOCTH. JleMOHCTpaIys BIaeHUS SI3bIKOBBIMU
CpeAcTBaMU. YBEPEHHOE MOJIb30BAHUE OUOJIOTUYECKOM TEPMUHOJIOTHEN B IIpEAEIax
M3Y4YEHHOTO MaTepuasia TeMBbI

Hyxneunosbie kucnotsl: JIHK u PHK. Ocob6ennoctu
crpoenus U pyakuun. Hykneorua. [puaimmn
komIuieMeHTapHocTu. Permkanusa JJHK. Pons
HYKJIEMHOBBIX KUCJIOT B PEAJIM3allii HACJIECTBEHHON
nHpopmanuu. ['en

Onpenenenre 0CHOBONOJATAIOIIUX MOHATHI: HYKJIEMHOBbIE KUCIIOTHI,
J€30KCUPUOOHYKIIEMHOBAs KUCIIOTa, pUOOHYKIIEMHOBASI KUCIIOTA, HYKI€OTU/ I, IPUHIMIT
KOMIUJIEMEHTApHOCTH, reH. [IpoiykTHBHOE 0011IeHUE 1 B3aUMO/IEHCTBUE B IIPOLIECCE
COBMECTHOM y4eOHO 1eATENbHOCTH C YU€TOM MO3ULUN JPYTrUX YYaCTHUKOB
JeSITEIbHOCTH MPU 00CYK/IEHUHU CTPOEHUS U (PYHKIIMI HYKJIEHHOBBIX KUCIIOT. Pemienue
OMOJOTrMYecKHX 3a7a4 B Leisix noarotoBku k EI'D. Pa3BuTue no3HaBarenbHOro HHTEpeca
K M3y4EHHIO OMOJIOTHH B IIPOLIECCE U3YYEHUs! TOTIOJIHUTENILHOIO MaTepualla yueOHHKa

Ponw nykiieotnoB B oomene BemiectB. ATOD.
I'maponms. Makposprudeckue cBszu. ATD kak
YHUBEPCAIBHBIN aKKyMYJISITOP SHEPTHUH.
MHuoroo6pa3ue MOHOHYKJICOTHIOB KJIETKH. BuraMuHbI

Onpenenenre ocHOBonoJararomux noHatuii: AT®, ruaponns, MaKpoIpruuecKkue B3y,
BUTaMuHBL. [IpoaykTHBHOE OOIIEHNE U B3aUMOJAECHUCTBUE B IPOIIECCE COBMECTHOM
y4eOHOM eATENBHOCTH C YYETOM MO3UIUHN IPYrUX YYACTHUKOB ACSITEILHOCTU IPU
00CY)XJIECHIH BOIIPOCOB 00ECIIeUeHHUsI YeIOBEKOM CBOUX MOTPEOHOCTEN B SHEPTUH U
BUTamMuHaxX. CamocTosTenpHas I/IH(l)OpMaHI/IOHHO-HOSHaBaTeJ'II)HaSI ACATCIBHOCTD C
Pa3sIMYHBIMHA UCTOYHUKAMU I/IH(l)OpMaHI/II/I O pOJIM HYKJIICOTHI0B U BUTAMHWHOB B
OCYIIECTBJICHUH MTPOLIECCOB JKU3HEACITEIBHOCTH, €€ KPUTUUECKAsI OLIEHKA U
uHTeprpetanus. PopMupoBaHue COOCTBEHHON MO3UIIMH 10 OTHOILIEHUIO K
OuoJIorHYecKo MH(POPMAIINHU, TTOJTy9aeMOU U3 Pa3HbIX UCTOYHUKOB. Vcnonb30BaHue
cpenctB UKT mist moAroTOBKHM COOOIIEHHH, IO IKPETIIICHHBIX
MyJIbTUMEANANpe3eHTauusIMU. Pa3BuTre 1M03HaBaTENIbHOIO HHTEPECA K U3YUEHUIO
OMOJIOTHH B MPOIIECCe U3YYEHUS AOMOJIHUTEIBHOTO MaTepraia yueOHIKa

Bupycel — HekneTounas ¢popma sxu3Hu. MHOrooOpasue
BUpYCcOB. JKu3HeHHbIE UKJIIbI BUpYCcOB. [IpoduiakTtruka
BHUPYCHBIX 3a00eBanuid. Bakiinna. HanoTexHomoruu B
o6uosnorun. PeTpoBupychl - HApYIIUTEN OCHOBHOTO
MIpaBUJIa MOJIEKYJIAPHO OnosioTun

Onpez[eneHI/Ie OCHOBOIIOJIArarOIIUX IMOHATHH: BHPYChI, BAKIIMHA. HpOI[YKTI/IBHOC O6IHCHI/IC
nu BSaHMOHeﬁCTBHe B IIponecce COBMECTHOH y‘ICGHOﬁ ACATCIIBHOCTHU C YYHETOM MTO3HITAMN
APYIrux Y4aCTHHUKOB ACATCIbHOCTHU IIPpH 06CY)K,I[€HI/II/I HpO6J'IeMBI IIPOUCXOKICHUSA
BUPYCOB U IIPUYNH, HA OCHOBAHUU KOTOPBIX UX OTHOCAT K JXUBbBIM OpraHHU3MaM.
CamocrosTenbHas I/IH(l)OpMaI_II/IOHHO'HOSH&B&TGJ’IBH&H ACATCIIbHOCTD C pa3/IMYHbIMHA
HCTOYHHMKaMH I/IH(I)OpMaI_[I/II/I 0 BUpPYCaX M UX KU3HCHHLBIX [UKIIAX, €€ KPUTUYCCKAA OLICHKA
H UHTCpPpIIPpCTAlrA. CDOpMI/IpOBaHI/Ie CcOOCTBEHHO IIO3HUIIHMH I10 OTHOIIICHHUIO K
OMOJIOTHYECKOM HH(bOpMaHHH, HOHY‘I&@MOIZ N3 pa3HbIX UCTOUYHHKOB. Pemenue
OMOJIOTHYECKUX 3aaa4 B ICJIAX ITIOAIOTOBKH K EI'3. Pa3zBuTne no3HaBaTEILHOTO HHTEpECCa
K U3Y4YCHUIO OHOJIOTHH B ponecce NJOMOJHUTCIIBHOTO MaTCpHraJia y‘Ie6HI/IKa

Oo6o06maromuit ypok

CaMOCTOSATENbHBIN KOHTPOJIb U KOPPCKI U y‘Ie6H0ﬁ ACATCIIBHOCTHU C UCIIOJIb30BaHUECM
BCCX BO3MOIKHBIX PECYPCOB JJII NOCTHXXCHUS ITOCTABJICHHBIX nejae u pcajin3aliuu IJIaHOB




JeATeNbHOCTH. JleMOHCTpalusl HaBBIKOB MO3HABATENbHOM peduiekcuu. [IpoaykTiuBHOE
oOIIeHre U B3aUMO/JICHCTBHE B TIPOIIECCE COBMECTHOM y4eOHOM JeITENbHOCTH C YUETOM
HNO3ULUHI IPYTUX YYACTHUKOB JEATEIbHOCTH. JIeMOHCTpaIys BiIaeHUs SI3bIKOBBIMU
CpeICTBaMU. YBEPEHHOE I10JIb30BAHUE OMOJIOrMUECKON TEPMUHOJIOTHEN B ITpesenax
V3yYECHHOU TEMBI

Pasnen 3. Knerounblii ypoBensb (42 yaca)

OcCHOBHOE coJiepKaHue 10 TeMam

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIIbHOCTHU yHaIIUXCs

OO6mast XxapaKTepUCTUKA KIIETOYHOTO YPOBHS
opranuzaruu. OOuue cBeneHus o kietke. [{utomorus
— HayKa O KJIeTKe. MeTo1bl U3y4EHHUsI KIETKH.
Kiterounas teopust

CaMocTosTenbHOE onpeeNeHue eu y4eOHOH 1eATeNbHOCTH U COCTaBJICHUE €€ IJIaHa.
Omnpenenenre 0CHOBONOJATAIOIINX MOHATHI: LIUTOJIOTHSI, METO/Ibl U3YUEHHUS KIIETKH,
yIAbTpalleHTpuyrupoBanue, kjaeroynas reopus. [lpoaykrusHoe obmieHue u
B3alMO/ICIICTBHE B MPOIIECCE COBMECTHOM yueOHOU NEATENBHOCTH C yYETOM MO3ULIUI
JPYTUX YYaCTHUKOB JIEATEIBHOCTH MPU OOCYKJISHUU MTPOOIIEM CO3AaHUS KIIETOUHOM
teopun. CamocTosiTenbHas HH(HOPMALIMOHHO-TI03HABATEIbHAS €S TEILHOCTD C
Pa3IMYHBIMU UCTOYHUKAMH MH(OpManuyu 00 OCHOBHBIX ATarax pa3BUTHS IIUTOJIOTUU U €€
Meroaax. opMupoBaHre COOCTBEHHOM MO3UIUU 110 OTHOIIEHHUIO K OMOJIOTHYECKON
nHpopmanuy, NoydaeMol U3 pa3HbeIX UCTOYHHUKOB. Mcnonb3oBanue cpencts UKT s
HOJIrOTOBKM MH(OPMALIMOHHOTO COOOIIEHHsI U MyJIbTUMeAape3eHTanuu. OBiageHue
METOJJAMH Hay4YHOT'O MTO3HAHMS, UCIIOJIb3YEMBIMH IIPU OMOIOTUYECKUX UCCIIEOBAHUSAX, B
npoliecce BINOJHEHU 1a00paTopHbIX paboT «TexHnka MUKPOCKOIMPOBAHUS) U
«CpaBHEHHE CTPOCHHS KJIETOK PACTCHHM, )KHBOTHBIX, TPHOOB 1 OaKTEepHil MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X onucaHue». Pazsurue
II03HABATEJIBHOIO MHTEpECa K U3y4eHHIO OMOJIOTUM B IIPOLEcCe U3yUEeHUs
JIOTIOJIHUTEIBHOTO MaTepuasa yueOHUKa

Crpoenue kieTku. CX0ACTBO MPUHIIUIIOB MOCTPOCHUS
KJeTKu. OCHOBHBIE YaCTH U OPraHOU/IbI KIIETKH, UX
¢byukuun. Kierounas (ruia3martuyeckasi) MeMOpaHa.
Knerounas crenka. ['nmukokanuke. @yHKUUN
KJIETOYHOM MeMOpaHbl. DHAOIUTO3: (arouTos u
nuHo1uTo3. Penenmus. [luronnasma: ruanoriasma u
opranoufpl. [lutockener. Knetounslii ieHTp.
LenTpuonu

OnpeneneHre 0CHOBOMOJIATAIONINX TOHITHI: KIIETOYHAsI CTEHKA, TITMKOKAJIUKC,
SHJIOIMTO3, PELETIINs, THAIOIIIa3Ma, [IUTOCKEIIET, KJICTOUHBIN IIEHTP, IIEHTPHOJIH.
[IponykTrBHOE 00IIIEHUE U B3aUMO/ICHCTBUE B MPOIIECCE COBMECTHOMN y4eOHOM
NESITeNIbHOCTH C YY4ETOM IMO3UIUI APYTUX YUACTHUKOB JAEATEIHLHOCTH MIPU 0OCYKICHUH
CTPYKTYp KJIEeTKHU U uX ¢yHKuuid. OBlajeHre METo1laMy HayYHOTO MMO3HAHUS,
UCIOJIb3YEeMbIMU MTPHU OMOJIOTUYECKUX UCCIIEOBAHUSIX, B IPOIIECCE BBHITIOTHEHUS
naboparopHoit paboTel «HabmroeHre mua3Monn3a U Jeria3Moin3a B KIeTKaxX KOXKHIIbI
nyka». PazButue yMeHus 0OBACHATH PE3YIbTaThl OMOTOTHUECKUX IKCIIEPUMEHTOB.
Pa3BuTHE MO3HABATEIHLHOTO HHTEPECA K M3YUEHUIO OMOJIOTHUU B TIPOIECCE U3YUCHUS
JOTIOTHUTEILHOTO MaTepraa yueOHuKa




OCHOBHBIE YaCTH U OPTaHOMIBI KIETKH, UX (PYHKIIUH.
PuGocomer. SAnpo. SAnepuas obonouka. Kapuoruazma.
XpomatuH. Snpeimku. ['uctonsr. XpoMOCOMBI.
KapuoTtun. CtpoeHue u GyHKIIUH XPOMOCOM.
DHJ0MIa3MaTHYeCcKas CETh: IIEPOXOBaTas U riajaKasl.
XpOMOCOMHBIN HA0OP KIIETKHU (KapUOTHI)

OmnpezneneHre 0OCHOBONOJATAIOMIMX MOHATUM: siiepHast 000JI0YKa, KapUOILIa3Ma,
XpPOMAaTUH, SAPBILIKHA, TUCTOHBI, XPOMOCOMBI, KAPUOTHUII, SHAOILJIA3MAaTUYECKas CETh:
niepoxoBatas u riajakas, puoocomsl. [IpoaykTuBHOE OOIIIEHUE U B3aUMO/ICHCTBHE B
IpoIecce COBMECTHOM yueOHOH IEeATENFHOCTH C YIETOM MO3UIHHA APYruX y4aCTHUKOB
JeSATEIBHOCTH MIPH OOCYKJICHUH CTPYKTYp KJIETKH U uX GyHKuuid. Pazsutne
II03HABATEIBHOIO UHTEPECA K U3Y4EHHIO OMOJIOTUH B IIPOLIECCE U3YUECHMUS
JONOJHUTEIBHOTO MaTepraa yueOHUKa

OCHOBHBIE YaCTH ¥ OPraHOM/IbI KJIETKH, UX (PYHKIUH.
Kommekc I'onbmxu. JInzocomel. Bakyosn. Typropaoe
nasieHue. EnMHCTBO MeMOpaHHBIX CTPYKTYp KIETKU

OmnpezneneHre 0CHOBOIOJIATAOUINX MOHATHN: KOMILIEKC ['0JIb1KH, TU30COMBI, BAKYOJIH,
TypropHoe gasiieHue. [IponyktuBHoOe 00LIeHNE U B3aUMOJECHCTBUE B ITpOLECCe
COBMECTHOM y4eOHO 1eATeNbHOCTH C YU€TOM MO3ULUN JPYTrUX yYaCTHUKOB
JeSITEIbHOCTH NPU 00CYXK/IEHUHU CTPYKTYp KIETKU U X QpyHKuui. CamocTosiTenbHas
HnH(}OpPMaLMOHHO-TI03HABATENIbHAS JESATENIbHOCTh C TEKCTOM yueOHHKA, €€ aHaIu3 U
uHTepnpetanus. CpaBHUBaHHUE U3ydyaeMbIX 00bekTOB. OBlIailcHe METOAAMH HAyYHOTO
MMO3HAHUS, UCIOIb3yEMBbIMH MPU OUOJIOTMUECKUX UCCIIeI0BAHUAX, B IIPOLIECCe
BBITIOJTHEHU S JTabopaTopHOi paboTel «IIpuroToBnenue, paccMaTpuBaHue 1 ONMUCaHKE
MUKpOTpEenapaToB KIETOK pacTeHHi». Pa3BuTue no3HaBaTeIpHOT0 HHTEPECa K U3YUEHHUIO
OMOJIOTUH B IPOLIECCE N3YUEHUS JOIIOJHUTEIBHOTO MaTepruaia ydeOHKa

OCHOBHBIE YaCTH U OPTaHOUIBI KIICTKH, UX (YHKITUH.
Muroxouapuu. [Inactuasl. OpraHoUAbl IBUKEHUS.
KieTounsie BKITIOUEHUS

Omnpenenenre 0CHOBONOJATAIOIINX MMOHATHI, XapaKTePU3YIOIUX OCOOEHHOCTH CTPOEHUS
MUTOXOHJIPUH U TUIACTU]: KPUCTHI, MAaTPUKC, TUIIAKOUIBI, IPaHbl, cTpoMa. OnpeneneHue
MOHSITHUI: OPraHOW/IbI JIBM)KEHUSI, KJIETOUHbIE BKIIIOUeHHs. [IpoiykTHBHOE 001IeHIE U
B3aMMO/ICIICTBHUE B MPOLIECCE COBMECTHOMN yUeOHOI 1eATENbHOCTH C YU€TOM MO3UIIUN
JIPYTUX YYACTHUKOB JIEATEIBHOCTH MPU OOCYXKJACHUU KIIETOUHBIX CTPYKTYP.
Aprymenranus coocTBeHHOTO MHeHMsI. OBlaZieHne METOJaMi Hay4HOTO TIO3HAHUS,
UCIOJIb3YEeMbIMU MTPHU OHMOJIOTUYECKUX UCCIIETOBAHUSIX, B IIPOIIECCE BBHITIOJHEHUS
naboparopHoit paboTel «HabmroeHre NBUKEHUS [UTOIIa3Mbl HA IPUMEpE JTUCTa
anonen». Pazputue ymeHus: 00BACHATH PE3Yy/IbTaThl OUMOJIOTHYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe Mo3HaBaTENHHOIO HHTEPECA K U3YUECHUIO OMOJIOTHUH B MPOIIECCE U3YUEHUS
JOTIOJTHUTEIILHOTO MaTepHaa yueOHuKa

OCOoOeHHOCTH CTPOEHUS KIETOK MPOKAPUOTOB U
sykaproToB. Criopsl 6akTepuii

OmnpezeneHre 0OCHOBONOJATAIOIMX MMOHATUN: HPOKAPUOTHI, 3YKapUOTHI, CIIOPHI.
[IponykTuBHOE OOIIEHUE U B3aUMO/IEHCTBHE B IPOLIECCE COBMECTHOMN yueOHOM
JEeSATENbHOCTH C YU€TOM MO3ULIMNA APYIUX YUACTHUKOB JEATEIbHOCTH NPH 00CYXKIEHUU
0COOEHHOCTEH CTPOSHMSI KJIETOK IPOKAapUOTOB M 3YKapuoTOB. CaMocTosITeNbHAS
UH(POPMALIMOHHO-TIO3HABATEbHAS JIESITEIbHOCTD C Pa3IMYHBIMU HCTOYHUKAMHU
uHpopManuu 06 apxesix ¥ npaBuiIax NpoUIaKTUKU OaKTepUalbHbIX 3a00J1€BaHUH, ee




KpPUTHUYECKas OIIeHKa U uHTeprperanus. DopMupoBaHne cCOOCTBEHHON MO3UIIUH T10
OTHOIIEHHIO K OMOJIOTMUECKON HH(POPMALINH, MTOJTydaeMOi U3 Pa3HbIX HCTOYHHKOB.
OBnaseHne MeToJaMi Hay4HOT'O IIO3HAHUS, UCII0JIb3YEMBIMU ITPH OMOJIOTHYECKUX
UCCIIEI0BaHMs], B IIPOLIECCE BBIIIOJIHEHUS J1a00paTOpHON paboThl «CpaBHEHUE CTPOCHMUS
KJIETOK pPacTEHUH, ’KUBOTHBIX, TPUOOB U OakTepui». Pa3BuTHe 103HAaBATEIHHOTO
MHTEpeca K U3y4EeHUIO OMOJIOTHH B IIPOLIECCE U3yUEHUS JIONOTHUTEIFHOTO MaTepHaia
yueOHMKa

O6006maromuiit ypok CaMocCTOSTENbHBIA KOHTPOJIb U KOPPEKIUS yIEOHOM! AEATEIbHOCTH C UCTIOIb30BAHUEM
BCEX BO3MOYHBIX PECYPCOB JIJIsl IOCTH)KEHUS IOCTABICHHBIX LI€JIel 1 peain3aluy MIaHOB
JesTeNbHOCTH. JleMOHCTpalys HaBbIKOB MO3HaBaTebHOU peduiekcuu. [IpoaykTuBHoe
oO11eHNe U B3aUMOJIEHCTBHE B MPOLIECCE COBMECTHOM yUeOHOU NEATENBHOCTH C yIETOM
MO3ULIUI APYTUX YYaCTHUKOB JAESITEIbHOCTU. JIeMOHCTpalus BiIaieHUs I3bIKOBBIMU
CpeAcTBaMU. YBEPEHHOE MOJIb30BAHUE OUOJIOTUYECKOM TEPMUHOJIOTHEN B Ipeenax
M3Y4YEHHOT0 MaTepuasa TEMBI

KusnenesrenbHoCTh KiIeTKH. OOMEH BEIIECTB U Ornpezenenre 0CHOBOTIOJIATAIONINX TIOHITHI: 0OMEH BEIIEeCTB, SHEPTeTUUECKUI OOMEH,
MpeBpaIeHue YHEPTuu B KiieTke. MeTabom3m: MJIACTUYECKUN 00MeH, MeTabom3M. [IpoaykTuBHOE 00IIeHNE 1 B3aUMOJICHCTBIE B
aHa0o0JIM3M U KaTa0oJIn3M MIPOIIECCE COBMECTHOM yUeOHOM ACATEIHPHOCTH C YyU€TOM MO3UIIUNA IPYTUX YIaCTHHUKOB

NS TeTPHOCTH TTPH 00CYKICHHH MPOIECCOB KiIeTkH. CaMOCTOsATEIbHAS
UH(POPMAIMOHHO-TIO3HABATEIbHAS JESTEIBHOCTD C PAa3TMYHBIMU HCTOUHHUKAMH
nHpopMmaru 06 0OMEeHe BEIIECTB U MIPEBPAIICHUH SHEPTHH B KJIETKAX Pa3IMIHBIX
OpPraHuU3MOB, €€ KpUTHUYECKas OllEHKa ¥ nHTepnpeTanus. DopMupoBaHue COOCTBECHHOM
MIO3HIIMHU TI0 OTHOIICHUIO K OMOJIOTHYECKO# MH(pOpMAIIHH, TIOTy4aeMOU U3 pa3HBIX
UCTOYHUKOB. Mcnonp3oBanue cpeacts UKT uist moAroToBKu WHGOPMAIIMOHHBIX
COOOIICHHI U MyJIbTHMEIHAINIPE3CHTAINi. Pa3BuTHE MO3HABATEIIHLHOTO HHTEPECA K
U3YyUYCHHIO OMOJIOTHH B TIPOIIECCE M3YYCHUS JIOTIOJHUTEIBHOTO MaTeprana yaeOHHKa

DHepreTudeckuil u miaactTuueckuit ooMeH. [ mmkonus. Omnpenenenre 0CHOBOMOJIATAIOIINX MOHATHI: TJIMKOJIN3, KJIETOYHOE AbIXaHUE, ITUKI
Knerounoe neixanue. Hukn Kpebcea. JlprxaTenbHas Kpebca, npixarenpHas 1ens, okuciauTensHoe pochopunponanue. [IpoaykrusHoe
uens. OxucnurenabHoe GochopuIrpoBaHUe. oOlIeHne U B3aMMOJICHCTBHE B MPOLIECCE COBMECTHOM yueOHOM NEATENbHOCTH C yIETOM
CrniupToBoe O6poskeHue MO3UIUH IPYTUX YYACTHUKOB AEATEIHHOCTH IIPU OOCYXKJICHUH 0COOEHHOCTEH

SHEPreTUYecKOro 0OMeHa B KJIETKaX Pa3IMYHbIX OpraHu3MoB. CaMoCTOsITeIbHAS
UH(POPMALIMOHHO-TI03HABATEIbHAS JIESITEIbHOCTD C Pa3IMYHBIMU HCTOYHUKAMHU
uHpOpMalny, ee KpUTHYecKas olleHKa 1 uHTepnperanus. @opMupoBaHue cOOCTBEHHOM
NO3MIIMU TI0 OTHOHICHHUIO K OMOJIOrHYeCcKON MH(OpMaIMY, OTy4aeMON U3 pa3IHUHbIX




MCTOYHUKOB. Pa3BuTHE O3HABATEIBLHOIO MHTEPECA K U3YUYEHHUIO OMOJIOTHH B IIPOLIECCE
M3Yy4EHUs JOTIOJIHUTEIBHOTO MaTepraia yueOHuKa

Tune! KIETOYHOTO MUTAHUS. ABTOTPO(DEI U
rerepoTpodsl. XemocuuTe3. ®otonus Boabl. Lkt
KansBuna

Omnpenenenre 0CHOBONOJATAIOIIKX MOHATHI: TUIIBI KIIETOYHOTO UTAHUS, aBTOTPO(BI U
rerepoTpodsl, XeMocuHTe3, hotocunTes. IIpoaykTrBHOE OOLICHNE M B3aMO/ICHCTBHE B
IpoIiecce COBMECTHOM yueOHOH IEeATENFHOCTH C YIETOM MO3UIHHA APYruX y4aCTHUKOB
JeSITEeTBHOCTH MTPHU OOCYKJICHHH THUTIOB KJIETOYHOTO NMuTaHus. CaMoCTOsATeNbHAs
UH(POPMALMOHHO-TIO3HABATEIIbHAS JESITEIBHOCTD C PAa3IMYHBIMU HCTOUHUKAMHU
UH(pOpMALIUU O IPOLIecCaX XEMOCHHTE3a U (POTOCHHTE3a, €€ KPUTUYECKasl OLIEHKA U
uHTeprperanus. PopmMupoBaHuEe COOCTBEHHOMN MO3UIIMU MO OTHOLIECHHIO K
O6uonornyeckoi HHGoOpMaIuK, MOJTy4aeMOi U3 Pa3HbIX HCTOUHUKOB. Pa3zBurtue
II03HABATEIBHOIO UHTEPECA K U3YUEHHIO OMOJIOTUH B IIPOLECCE U3YUEHUS
JIOTIOJIHUTEIIbHOTO MaTepHasa yueOHUKa

I'en. Xpanenue, nepegava v pean3anus
HaCJIeICTBEHHOU HH(OopMaLuY B KIIETKE.
I'enetnueckuit kox. Marpruneiil cunTe3. CuHTE3
6enka. [lonmucoma

OnpeneneHre 0OCHOBOMNOJIArAIOIIUX MOHATHN: TeHETUYECKHUI KOJI, KOJIOH, aHTUKOJIOH,
TPAHCKPUIILHNSL, CIIIAHCUHT, IPOMOTOP, TEPMHUHATOP, TPAHCISALUSA, CTOII-KOI0H,
noarcoma. [IpogykTuBHOE OOIIEHUE M B3aUMOJICHCTBUE B MPOIECCE COBMECTHOM
y4eOHOM EATENILHOCTH C YYETOM MO3UIUHI IPYrUX YYaCTHUKOB AESITETbHOCTH MPU
00CYXICHIN 0COOEHHOCTEH MIacTUYECKOro 0OMeHa B KJIETKE Ha MpuMepe OMOCHHTEe3a
6enkoB. CamocTtosiTenbHast HHGOPMAIIMOHHO-TIO3HABATENIbHAS JESITEIbHOCTD C
Pa3IUYHBIMU UCTOYHUKAMH MH(OpPMAaLIMK 0 MEXaHU3Max Mepeiadu U peain3aiuu
HACJIEJICTBEHHOM MH(OpPMAaIIUU B KIIETKE, €€ KpUTHUUECKast OLIEHKA U MHTEepPIIpeTalusl.
dopmupoBaHue COOCTBEHHON MO3UIMH 110 OTHOLIECHUIO K OMOJI0rH4ecKoi HHpOpMaIuy,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB. PelieHne OMoIOrnyecKkux 3a/1ad, CBSI3aHHBIX C
OTIpe/ieNIieHuEeM MOCIeI0BAaTEIbHOCTH HYKIEUHOBBIX KUCIOT U YCTAaHOBJIEHUEM
COOTBETCTBUH MEX]ly HEH U MOCIeI0BaTeIbHOCThIO AMUHOKUCIIOT B nenTue. Pazsutue
MO3HABATEJILHOTO UHTEpEca K U3y4YEHHIO OMOJIOTUH B MPOIIECCe N3YUEHUS
JOTIOJTHUTEILHOTO MaTepHala yueOHuKa

Perymmml TPaHCKPHUIINHUU U TPAHCIIAIHWHA B KIICTKC U
OpraHusme. I'enomuxka. Bausinue HAapPKOT'CHHBIX
BCIICCTB Ha IMPOICCCHI B KIICTKEC

Omnpenenenre 0CHOBOMOJATAIOIINUX MMOHATHI: ONIEPOH, CTPYKTYPHBIE T€HBI, IIPOMOTOP,
onepatop, penpeccop. [loctpoenre MeHTaIbHOM KapThl, OTpaXxaromiei
MOCIIEZI0BATEILHOCTD MPOIECCOB OMOCHHTE3a Oellka B KJIIETKE U MEXaHU3MOB UX
perymsiiuu. [TpoaykTuBHOE 001IIEHHE U B3aUMOJICHCTBHUE B ITPOLIECCE COBMECTHOM
y4eOHOI IeITENbHOCTH € YU€TOM MO3UIHMHA APYrUX YIACTHUKOB JIEATENIBHOCTH MPH
00CYX/IeHUH BIIMSHHS HAPKOT'CHHBIX BEILIECTB Ha MpoLecchl B KileTke. CaMoCTosTeNbHAs
UH(POPMALIMOHHO-TI03HABATEIbHAS JEATEIBHOCTD C Pa3IMYHBIMU HCTOYHUKAMH
MHPOpMALIUKU O PEryIsauU OnocuHTe3a OelIKa B KJIETKe, €€ KpUTHUYECKas OIIeHKa U




uHTepnpetanus. PopmupoBaHre COOCTBEHHON TO3UILIUH 110 OTHOIICHHUIO K
Ouonornyeckoit MH(GOpMaIUK, MOTY4aeMOW U3 PA3HBIX HCTOUHUKOB. PasButne
II03HABATEJIBHOIO UHTEPECA K U3YYEHHUIO OMOJIOTUH B IIPOLECCE U3YyUEHHUS
JONOJTHUTEIBHOTO MaTepraa yueOHUKa

Knetounslil nuki: uatepdasa u geneHue. AronTos.
Muro3, ero ¢a3sl. buosorndyeckoe 3HaueHUE MUTO3a

Ornpezenenne 0CHOBOMOJIArAIONIUX OHITHI: MUTO3, )KU3HEHHBIHN ITUKIT KICTKH,
unTepdasa, mpodasa, meradasa, anadasa, Tenodasza, peayrIHKaIUsI, XPOMATHIBL,
LEHTPOMEPA, BEPETEHO JIEIEHUSI, aMUTO3, aronTo3. [IpoaykruBHoe oOmieHue u
B3alMO/ICIICTBHE B MPOIIECCE COBMECTHOM yueOHOU NEATENBHOCTH C yYETOM MO3ULIUI
JPYTUX YYaCTHUKOB JIEATEIBHOCTH MPU OOCYKIEHUH BOIIPOCOB MUTOTUYECKOTO JIEJICHUS
kieTku. CamocTosTenbHas HH(YOPMALMOHHO-[T03HABATENbHAs AESITEILHOCTD C
Pa3IUYHBIMU UCTOYHUKaMH MH(pOpMauu 00 0COOEHHOCTSAX KJIETOUYHOTO IUKIA Y
pa3IMYHBIX OPraHU3MOB, €€ KPUTHYECKas OlleHKa 1 nHTepnperanms. DopMupoBanue
cOOCTBEHHOM MO3UIIMHU MO0 OTHOIIEHUIO K OHoJIoTHYecKoi HH(popMalny, oJydaeMon u3
Pa3HbIX HCTOYHUKOB. Pa3BuTHE MO3HABATENILHOTO HHTEPECA K U3YUYEHHUIO0 OMOJIOTHUH B
IIpoliecce U3y4eHUs AOMOJHUTEIBHOTO MaTepuaia yueOHuKa

Meilio3, ero MeXaHU3M U OHOJIOTUUECKOE 3HAUYEHHE.
Konbroramust XpoMoCOM U KPOCCHHTOBEP.
CoMaTH4ecKye U MOJIOBBIE KJIETKU. I aMeToreHes

Ornpezenenne 0CHOBOMIOJIATAONINX TIOHITHI: MEH03, KOHBIOTAIUsI, KPOCCHHTOBED,
rameToreHes, criepMaToreHes, 0oreHes, ¢pa3bl raMeToreHes3a: pa3MHOXKEHHs, POCTa,
co3peBanusl, (haza popmMupoBaHUs, HallpaBUTENIbHBIE TeNblla. [locTpoeHne MeHTaIbHOM
KapTbl MOHATHIA, OTpa)karolllel CYIIHOCTh MOJIOBOTO Pa3MHOKEHHUS OPraHU3MOB.
[IpoaykTBHOE OOIIEHNE M B3aUMO/ICHCTBHE B MPOIIECCE COBMECTHOM yaeOHOMH
NESITeIbHOCTH C YYETOM MO3UIUHI APYTUX YYACTHUKOB AEATEIHLHOCTU IIPU 0OCYKICHUH
BOIIPOCOB MEMOTHYECKOTO JesieHus KieTku. OBllafieHne METOIaMU Hay4HOT'O MMO3HAHUS B
Ipolecce CpaBHUBAHUSA MTPOLIECCOB MUTO3a U ME#03a, IPOIIECCOB 00pa30BaHUs MYKCKUX
U )KEHCKHX TOJIOBBIX KJIETOK y YeJoBeKa. Pa3BuTHe MO3HABATEIBHOTO HHTEpECa K
M3YYEHHI0 OMOJIOTHU B IPOIECCE W3YUYECHHUsI TOTIOJHUTEILHOTO MaTepuaia yueOHuKa

O6006maromui ypok

CaMoCTOATENbHBIA KOHTPOJIb U KOPPEKIUs y4eOHON AeATEIbHOCTH C UCIIOIb30BAaHHEM
BCEX BO3MOYKHBIX PECYPCOB I IOCTHKEHUS IOCTABJICHHBIX LIEJIEW U peann3anus JIaHOB
JesTeNbHOCTH. JleMOHCTpalys HaBBIKOB MO3HaBaTeIbHOU peduiekcun. [IpoaykTuBHOE
oOlIeHne U B3aMMOJICHCTBHE B MPOLIECCE COBMECTHOM yueOHOM NEATENIbHOCTH C yI4ETOM
MO3ULMN IPYIrUX YYACTHUKOB JAEATEIBHOCTH. JleMOHCTpauus BIaJAeHUs 3bIKOBbIMU
CpeICTBaMU. YBEPEHHOE MOJIb30BAHUE OMOJIOTHYECKON TEPMUHOJIOTHEN B TIpEeIax
V3yYECHHOU TEMBI

Oo6o06maromuit ypok-koH(pepeHuus

[IponykTuBHOE OOIIEHUE U B3aUMO/ICHCTBHE B MIPOLIECCE COBMECTHOMN yueOHOM
JIESITEIBHOCTH € YYETOM NO3UIUHI IPYrUX YYACTHUKOB AeATeabHOCTH. CaMOCTOSATENIbHAS




UH(POPMALMOHHO-TIO3HABATEIbHAS JEITEIBHOCTD C PAa3IMYHBIMU HCTOYHHUKAMH
UH(pOpMaIINK, €e KPUTUYECKask OIICHKa U HHTepIipeTaiys. PopMupoBanue coOCTBEHHON
MIO3HIIMHU TI0 OTHOIICHUIO K OMOJIOTHYEeCKO HH(pOopMAaIiH, TIOTy9aeMOU U3 Pa3HBIX
ncToyHMKOB. Mcnoisb3oBanue cpencts KT B pelieHnr KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX U OpraHM3allMOHHbIX 3a/1a4. OBJaIeHne METOJaMU HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMBIMU ITPU OMOJIOTMUYECKUX UCCIIEI0BAHUSX, B IIPOLIECCe
BBITIOJTHEHHS TA0OPATOPHBIX paboT. Pa3sBuTre ymeHHst OOBSCHITD PE3ylIbTaThl
OMOJIOTHYECKUX dKCcIIepuMeHTOB. Pemenue Ononornueckux 3anad. Passutue
IIO3HABATEIBHOIO MHTEPECA K U3YUEHHIO OMOJIOTUH B IIPOLIECCE U3YUCHHUS
JIOTIOJIHUTEIIbHOTO MaTepHasa yueOHUKa.

O6006maromuil ypok-KoHpepeHus

[IponykTrBHOE OOIIIEHNE U B3aUMOJICIICTBUE B MPOLIECCE COBMECTHOM yueOHOM
JESITEIbHOCTH C YYETOM MO3UILUHI APYrUX YYaCTHUKOB AedaTeabHoCcTH. CaMoCTOsATENbHAS
HH(}OpPMaLMOHHO-TI03HABATENIbHAS JEATEIbHOCTD C PA3INYHBIMU UCTOYHUKAMU
nHpopmanuy, ee KpUTHYecKas OlleHKa U uHTeprperanus. GopmupoBaHue COOCTBEHHON
MO3ULIMHU TI0 OTHOIIEHUIO K OMOJIOTHYECKO HHPOPMALIUY, TOTydaeMON U3 pa3HbIX
ncroyHukoB. Mcnonb3oBanue cpeacts KT B pemieHnn KOTHUTHBHBIX,
KOMMYHHMKAaTHBHBIX U OpraHU3allMOHHBIX 3a7a4. OBajeHre MEeTOJaMHU Hay4HOTO
MIO3HAHUS, UCIIOJIb3YEMBIMU ITPU OMOJIOTUYECKUX UCCIIE0BAHUSAX, B IIPOLIECCE
BBITIOJTHEHHS JTA0OPATOPHBIX pabOT. PazBuTHe yMeHUS OOBSICHATH PE3YJIbTaThI
OMOJIOTNYECKUX IKCIIEPUMEHTOB. Pemienne 6uosnorndyeckux 3agad. Pazsurue
II03HABATEILHOIO UHTEpECca K U3y4EHHIO OMOJIOTUM B IIPOLEcCe U3yUEeHUs
JIOTIOJIHUTEIBHOTO MaTepuasa yueOHUKa

Opranuzanus noarotoBku k EI'D

[IpoaykTHBHOE OOIIIEHHE ¥ B3aUMOJICHCTBUE B ITPOIIECCE COBMECTHOM yU4eOHOM
JESITeIbHOCTH C YYETOM MO3UIUI APYTrUX YUaCTHUKOB AesATeNbHOCTH. CaMOCTOSITeIbHAs
MH(GOPMAIMOHHO-TIO3HABATENbHAS AESITETbHOCTD C Pa3IMYHBIMU UCTOYHUKAMU
uH(pOpMaIK, ee KpUTHIECKas OolleHKa U uHTepnperanus. dopmupoBanre coOCTBEHHOM
MO3UIMH 110 OTHOIIEHHUIO K OMOJIOTHYECKOM HH(OpMAIUH, MOTy4aeMOi U3 Pa3HbIX
ucTouHuKOB. Mcnonn3oBanue cpeacts MKT B pemieHnn KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3alMOHHbIX 3a7a4. OBJaJieHne METOJaMu Hay4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIMH MPU OMOJIOTHUYECKUX UCCIIEIOBAHUSAX, B IIPOIIECCe
nabopatopHbIX paboT. Pa3BuTHe yMeHUs OOBSICHITH PE3yabTaThl OMOIOTHYECKIX
JKCIIEPUMEHTOB. Perienne OMoaornveckux 3agad. Pa3BuTre mo3HaBaTeIbHOTO HHTEpeca
K M3YYE€HHIO OMOJIOTUH B TIPOIECCEe U3YUEHUS TOTIOTHUTEIHLHOTO MaTepraa yueOHuKa




TemaTn4yeckoe nuIaHNpoBaHue 1Mo yyedOHoMYy npeamery «buoJiorus»

10-11 knace (68 yacoB)

Ne /it Tema ypoka Koaunuectso
9acoB
Pa3nen 1. BBenenue (5 yacon)
1 buonorus B cucreme Hayk 1
2 OOBEKT n3ydeHus: OMOJIOTHH 1
3 Merto 11 HaydyHOTO TIO3HAaHUS B Onosioruu. Ilpakmuueckas padoma Ne 1 no teme «Vcnosib30BaHne pa3inyHbIX 1
METOJI0B IIPH U3YYECHUH OHOJIOTHICCKHX 00OBHEKTOB)
4 buosnornueckue cuCTeMbl M MX CBOMCTBA. 1
5 O6o0matomuii ypok mno teme «BBeneHne» 1
Pasznen 2. MoJiekyJasipHblii ypoBeHb (21 yac)
6,7 MonexkynsapHbIi ypOBEHB: 0011asi XapaKTePUCTHKA 2
8,9 Heoprannueckue BemiecTsa: Boja, CoOJIu 2
10,11 Jlunuel, X cTpoeHue U QYHKITUU. 2
12,13 YTeBoibl, KX CTPOCHHE U (PYHKIIUH. 2
14,15 benku. CoctaB u cTpykTypa OEIKOB. 3
16,17 benku. ®ynkuun 6e1KoB 2
18,19 depMeHTHI — OMOJIOTHYECKHE KaTaIM3aTOPHI. 2
20 O606maromuii ypok no teme «Heoprannueckue u opranndeckie BelecTBay (MM KOHTPOJIbHas paboTa) 1
21,22 Hyxneunnossie kucnotsl: JIHK u PHK 2
23,24 AT® u npyrue HykieoTuabl. ButamMmunsl 2
25 Bupycsl — HekeTouHas popma KU3HH 1
26 KonTpospHast padota Ne 1 o teme «MosieKyIsIpHbII YPOBEHb) 1
Pasnes 3. Kinerounslii ypoBeHnb (42 4aca)
27,28 Knetounsrit ypoBens. Knerounas teopus. JI. P. o Teme «/3ydeHne KIETOK paCTeHUN U )KUBOTHBIX MOJT 2

MHUKPOCKOIIOM Ha T'OTOBBIX MHUKPOIIPCIIApAaTaX U UX OITHCAHUC)).




29,30 Crpoenue knetku. Kierounas memOpana. [lutoruasma. Kiterounsrii nentp. [lutockener. 2
31 Pubocomer. Snpo. DHoMIa3MaTu4eckas CeTh 2
32 Bakyosm. Kommuiekc [onbmkn. JIN30COMBIL 2
33 Mutoxonapuun. [Inactunel. Opranonpl 1BrkeHus. KiieTouHbIi BKIIOYEHHUS. 2
34,35 Oco0OeHHOCTH CTPOSHUS KIETOK MPOKAPHUOTOB U 3YKaproTOB. JIp o Teme «CpaBHEHUE CTPOCHUS KIICTOK PACTCHHM, | 2
YKUBOTHBIX, 'PUOOB U OAKTEpUII»
36,37 O06o06mmaromuii ypok no teme «CTpoeHHe KISTKW (WIH KOHTPOJIbHAs paboTa) 2
38,39 OOMeEH BeIIeCTB U MPEBPAICHUE YHEPTHH B KIICTKE 2
40,41 DHepreTuyecknii 0OMeH B KIIETKE. 2
42,43 Pemrenue 3agau Ha SHEPreTUYECKUN OOMEH. 2
44,45, Tune! xieToudoro nutadus. @OTOCHHTE3 U XEMOCHHTER 6
46,47
48,49,50, [Tnactuueckuii oOMeH: OnocuuTe3 O6enKkoB JI. P. Ne 4 Penienne seMeHTapHBIX 3a/1a9 110 MOJISKYJISApHOU Onojiornu. | 6
51,52,53
54,55, 56,57 | Perynsmus TpaHCKPUTIIMH W TPAHCISIIINK B KJIETKE W opranu3me . Pemenue 3amaq 4
58,59, 60, 61 | [encuue kineTku. Muto3. Pemenue 3amay. 4
62,63,64,65 | Hencuue knetku. Meiio3. [omoBeie kiteTku. Pemrenne 3amay. 4
66,67 O0001eHne 2
68 KonTtponsHas padota «KiieTrouHbIil ypoBEHBY 1

Hroro: 68







TemaTnueckoe njanupoanme, 11 kiaace (34uacos, 1 yac B He1eJ110)

TEeMa KoimuectBo JL.p. Ip.p. KorpoabHbie
4acoB TEeCThI
1. Opranusmennsiii | 10 2 0 1
YPOBeHb
2.11ony1AMOHHO-BH/I0BOMH 8 2 0 2
YPOBeHb YPOBEHb
3.9K0cHCTEMHBbI YPOBEHb 8 5 1 2
4. BbuocdepHblii ypoBenb | 8

UTOTO 34




