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cocTaBlieHa Ha ocHoBe DeniepanbHOro I'ocy1apcTBEHHOrO CTaHJapTa, POrpaMMBbI 110 OMOJIOTHH [T 0011e00pa30BaTENbHbIX KO
(c6opuuk buonorus. Pabouue nporpammel. [Ipenmernas nuaus yaeOHUKOB «JInnus sxu3Hm». 10—11 kiacesl: yuel. mocodue s
o01eo0pa3oBaTeNbHBIX. OpraHu3anuii: 6a3oBbiil ypoBeHs / B. B. ITaceunuk, I'. I'. IlIsenos, T. M. E¢umoBa. — M. : IIpocBemnienue, 2017),
MIOJTHOCTBIO OTpaxaroleil conepkanue [IpumepHoil nmporpaMmsl, ¢ JONOJHEHUSAMH, HE TIPEBBIIAIOIINMYI TPEOOBaHUS K YPOBHIO ITOATOTOBKH
00yJaroIuXcs.
HopMaTuBHO-IpaBOBbIE IOKYMEHTBI, HA OCHOBAHUH KOTOPBIX pa3padorana padoyasi nporpamma:
o ®enepanbHbII rocy1apcTBEHHBINH 00pa30BaTeNbHbIN CTAHAAPT CpeHero ooduiero oOpaszopanus (yTB. IpukazoM MuHHUCTEpCTBA 00pa30BaHUs U
Hayku PO ot 17 mast 2012 r. N 413). [Tognynkt 6 uzmenes ¢ 7 aBrycra 2017 r. - [Ipuka3 Muno6puayku Poccuu ot 29 utons 2017 r. N 613
o @enepanbhblii 3akoH PO o1 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B Poccuiickoit ®eneparnuny, cT. 2, . 9;
o denepanbHBIN TOCYIaPCTBEHHBIM 00pa30BaTEIIbHBINA CTAHIAPT;
e muchbMO MuHucTepcTBa 0OpazoBanus U Hayku PO ot 19 anpenst 2011 1. Ne 03-255 «O BBepeHuu ¢enepaibHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOI0 CTaHAAPTA 00IEro 00pa30BaHUMY;
e (enepaynbHblii nepeyeHb Y4eOHUKOB, pEKOMEHA0BaHHBIX MUHHUCTEPCTBOM 00pa3oBaHus U Hayku P® K HcIonp30BaHUIO B 00pa30BaTeIbHOM
nporecce B 001meo0pazoBaTeNbHbIX yupexkaeHusnx, Ha 2019-2020 rr., np. MunucrepcrBa oopazoBanus u Hayku PO Ne 345 ot 28.12.2018
e mpuka3 Munucrepcta obpazoBanusi U Hayku PO Ne 1577 o1 31.12.2015 r. «O BHecenuu usmenenuit B ®I'OC OOO, yTBepxkAEHHBII
npukazoM Munucrepcrsa oopazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897»;
e  OCHOBHOU 00pa30BaTEIILHON MPOTrpaMMON CpeaHero (MOTHOT0) ob1ero odopaszoBanus MBOY «lnxoit--MoxkoBckast CLL»;
e yuebHbIM 1aHoM MBOYVY «lnxoit-Moxkosckas CII;
Ha OCHOBE:!

e IIporpamma: [Iporpamma o 6monoruu ams oomeo0OpazoBaTeabHbIX KO (cOopHuk bruonorus. Paboune nporpammel. [Ipenqmernas muHus
yaeOHuKOB «JIuaus sxu3Hm». 10—11 kmaccel: yueb. mocobue s 001eodpa3oBaTeIbHBIX. OpraHu3aiuii: 6a3oBslii ypoBeHb / B. B.
[Maceunux, I'. T'. IlIBenos, T. M. E¢pumoBa. — M. : [IpocBemenue, 2017

e VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuk 11 o0ieoOpa3oBatenbHbIX yupesxaenuii / A.A. Kamenckuii, B.B.Ilaceunuk,
A.M.Py6nos: - M., [Ipoceemenue. 2019 .

[TOACHUTEJIbHAA 3AITMCKA

[Ipennaraemast pabouasi mporpamma peam3yeTcs Mpy UCIob30BaHNU yaeOHNKOB «buomorus. 10 kmace» u «buonorus. 11 kimace» mon
penakuueit npodeccopa B. B. Ilaceunuka. [IporpamMma coctaBieHa B COOTBETCTBUU C TPEOOBAHUSMU K pe3yJbTaTaM CpeaHero o0Iiero oopa3oBaHus,
yTBepKAeHHBIMU DesiepalibHbIM roCyAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM CPEAHETO
o01iero oopazoBaHusL.

[Tporpamma pa3paboTaHa ¢ y4ETOM aKTyaJlbHBIX 3aJa4 00y4eHHUs, BOCIUTAHUS U pa3BUTUs oOyuatonuxcs. [IporpaMMa yunuTeIBaeT ycinoBus,
HEOO0XOAUMBIE JJISl Pa3BUTHUS JIMYHOCTHBIX M MTO3HABATENBHBIX KAYeCTB 00YYaIOIIUXCS.
[IporpaMMma BkIItOUaeT 0053aTENbHYIO YacTh yUeOHOT0 Kypca, H3JI0KeHHYI0 B «IIpuMepHOit OCHOBHOI 00pa3oBaTeIbHON IporpaMmme 1o OMOoJI0ruH Ha
YpOBHE cpegHero o0miero oOpa3oBaHus» U paccuuTana Ha 136 yacoB. B mporpaMme coep:kuTcsi IpUMEPHBIH 1epeueHb Ja00paTOPHBIX U


https://www.google.com/url?q=http://ivo.garant.ru/%23/document/70188902/entry/0&sa=D&ust=1566810486801000
https://www.google.com/url?q=http://ivo.garant.ru/%23/document/71730758/entry/1003&sa=D&ust=1566810486801000

MPAKTUYECKUX PaboT, HE BCE U3 KOTOPBIX 0053aTeIbHBI [JI BHIIOJHEHUS. Y YUTENb MOKET BBIOpAaTh U3 HUX Te€, 171 MPOBEACHUS KOTOPBIX €CTh
COOTBCTCTBYIOIIUC YCJIIOBHA B IIKOJIC.

OcBoeHue MporpaMMbl O OHOJIOTHH 0OecTIeunBaeT OBNAJeHHE OCHOBAMH YU€OHO-HCCIIEeI0BATENIbCKON ACSITENIbHOCTH, HAYYHBIMU METOJaMHI
peIICHU PA3JIMYHBIX TCOPCTHUIYCCKUX U MMPAKTUYCCKUX 3aaa.
N3yuenue 6uonoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecneueHre o01eo0pa3oBaTeaIbHOM U 0OUIEKYITYPHOM MOATOTOBKH BBIITYCKHUKOB.
Ha 6a3zoBoM ypoBHe u3yuenue npeamera «bruomnorusy, B acta GopMupoBaHus y 00yJaromuXcs HAyYHOTO MUPOBO33PEHHSI, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB, OCBOCHHMSI MPAKTUYECKOTO MPUMEHEHHS HAYyYHbIX 3HAHUW, OCHOBAHO Ha MEXKIPEIMETHBIX CBS35X C IIpeIMEeTaMu 00JIacTel €CTECTBEHHBIX,
MAaTCMaTUUYCCKUX U TYMAHUTAPHBIX HAYK.
PaGouas nmporpamma 1o 6MOJI0THH BKIIOYAET CIEAYIOIINE Pa3AeIbl:
. [losicHuTenpHAS 3amKCKA.
. Ob1mas xapakTepucThKa yueOHOro mpeaMeTa ¢ OnpeAeeHUEeM LIeJIeil U 3a/1a4 ero u3y4eHusl.
. Mecto xypca 6uonoruu B y4eOHOM ILIaHE.
. Pe3ynbratel ocBoeHUs Kypca OMOJIOTMH — JIMYHOCTHBIE, IPEIMETHBIE U METalpeIMEeTHBIE.
. Coneprkanue Kypca OMOJIOTHH.
. [Imanupyemsble pe3ynbTaThl U3y4eHHs Kypca OUOIOTHH.
. KanenmapHo-remaTndeckoe riaHupoBaHHUE.

~N NN BRWN -

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O [IPEAMETA

B cucreme ectecTBeHHO-HayqYHOTO 00pa30BaHMs OMOJIOTHS KaK YUeOHBIH MpeIMeT 3aHUMAET BaXKHOE MECTO B (DOPMUPOBAHHUH: HAYYHON KapTHUHBI
MUpa; GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOJUMOH JUIsl TOBCETHEBHOM JKU3HU; HABBIKOB 3710POBOr0 U 0€30IaCHOTO0 JUIsl YEJIOBEKA U OKpYXKaroIen
cpenbl 00pa3a )KU3HU; IKOJIOTUYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOLLEHUS K )KMBOW IIPUPOJIE U YETIOBEKY; COOCTBEHHOMN MO3UIIMU 1O OTHOLIEHUIO K
Ouosiornyeckoil uHpopMaIy, NOIy4aeMoi U3 Pa3HbIX UCTOYHUKOB. M3ydueHue Ouoaoruu co3aeT yciaoBus Juid GOpMUPOBaHUS Y 00ydatouXcs
MHTEJJIEKTYalIbHBIX, TPAXKIaHCKUX, KOMMYHUKAllMOHHBIX U MH(OPMALIMOHHBIX KOMITETEHIH.

N3yuenne kypca «buosorus» B crapiiei HIKoJIe HAPaBJIE€HHO HA PEUICHHUE CIEAYIOLINX 3a1a4.
1) dbopmupoBanue cucTeMbl OMOJIOTMUYECKUX 3HAaHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA;
2) pa3BUTHE JIMYHOCTH O0YyHArOIUXCS, UX UHTEJIEKTyalbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBaHKE, (POPMHUPOBAHNE Y HUX TYMAaHUCTHUUYECKHX
OTHOIIEHUHN U 3KOJIOTUYECKH 11€JIECO00pa3HOT0 OBEIECHUS B OBITY U TPYIOBO 1€ATEIbHOCTH;
3) BBIpaOOTKY MOHMMAaHUs OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTUH OMOJIOTHH, a Takke (OPMUPOBaHUE OTHOIIEHUS K OMOJIOIMH KaK BO3MOXKHOU
obnacTtu Oyaymien MpakTUIeCKOU NesATeTbHOCTH.

Ilesim Ouonornueckoro oOpa3oBaHus B cTapiieil mKkoae GopMyIupyrOTCs Ha HECKOJIBKUX YPOBHAX: II100aIbHOM, METAIPEAMETHOM, JINYHOCTHOM
U IPEIMETHOM, Ha YpOBHE TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS COJIEPKaHUs TPEAMETHBIX IIPOrpaMM.

I'moGanbHbIe 11T OMOJIOTHUECKOro 00pa30BaHus SABIAIOTCS OOIIMMU JUIsI OCHOBHOM M CTapIIeH HIKOJIbI U ONPEAEIISIOTCS COLUaTbHBIMU
TpeOOBaHUSAMU, B TOM YHCJIE U3MEHEHHEM COIMAIbHOM CUTyallud Pa3BUTUS — POCTOM MH(OPMALIMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKTepa u
CII0cO0OB OOIIECHHUS M COILIMATIBHBIX B3aUMOIEHCTBUN (00BEMBI U CITOCOOBI MOTyUeHHs] HH)OPMAIH MTOPOKIAIOT Psii 0COOEHHOCTEH pa3BUTHSA
COBpPEMEHHBIX MOAPOCTKOB). Hanbosee npoiyKTUBHBIMHU ISl pEIICHUS 3a/1a4 Pa3BUTHS MTOPOCTKA ABIISIOTCS COLMOMOpPANIbHAS U MHTEJUIEKTYyallbHas
B3pPOCJIOCTb.

[Tomumo 3TOrO0, TI00ATBHBIE 1ENH (HOPMYIHUPYIOTCS ¢ YUETOM PACCMOTPEHHSI OMOIOrMYECKOT0 00pa30BaHUs KaK KOMIIOHEHTa CUCTEMBI
00pa3oBaHMs B LIEJIOM, [TI0O3TOMY OHH SBIISIOTCS HanbosIee OOIMMH U COLIUAIBHO 3HAYMMBIMH.

C yuétoM BbIIIIEHa3BaHHBIX TOX0/0B INIOOATBHBIMU LEISIMH OMOJIOTUYECKOTO
00pa3oBaHUs SABISIOTCS:

— coupaau3anus oOyJaroluxcs Kak BXOXKJACHUE B MUP KYJIbTYPbl U COLIUATIbHBIX OTHOILLEHUH, 0OecreurBaroliee BKIIOYEHUE yJaluXxcs B Ty
WINA UHYIO TPYIIy 100 OOIIHOCTh — HOCHUTENS €€ HOPM, IEHHOCTE!, OpPHEHTAIIN, OCBAUBAEMBIX B IIPOI[ECCE 3HAKOMCTBA C MUPOM JKUBOM MPUPOIBI;



— NpHOOIIEHHE K [T03HABATEIbHOM KYIbType KaK CUCTEME IT03HABATEIbHBIX (HAayYHbIX) LIECHHOCTEH, HAKOIJIEHHBIX 0OILIECTBOM B c(epe
OMOJIOTNYECKOI HAyKH.

[TomuMmo 3TOTO, OHOIOTHYECKOE 00pa30BaHNE HA CTAPIIICH CTYNEHU TPU3BAHO OOCCIICUYHTh:

— OPHEHTALMIO B CHCTEME STHUECKUX HOPM M LIEHHOCTEH OTHOCUTEIIEHO METOIOB, PE3yJIbTATOB M IOCTHKEHUH COBPEMEHHON OMOIOTHYECKOM
HaYKH;

— pa3BHTHE NI03HABATEIIFHBIX KAUYeCTB JMYHOCTH, B TOM YHCJI€ T03HABATEIBHBIX HHTEPECOB K H3yYCHUIO OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMy IPOLIECCY HAyYHOI'O IIO3HAHUS;

— oBJaJeHHe y4yeOHO-TT03HABATEIBHBIMH U IICHHOCTHO-CMBICIIOBBIMUA KOMIIETEHTHOCTSIMU 7151 (JOPMHUPOBAHUS TIO3HABATEIILHON U
HPaBCTBEHHOM KYJbTYpPbI, HAYYHOI'O MUPOBO33PEHHsI, & TAK)KE METOJI0JIOTHEH OMOIOrMYECKOro SKCIIEPUMEHTA U 3IEMEHTAPHBIMU METOIaMU
OHOJIOTNYECKUX HUCCIACAOBAHMIA;

— ¢ropMHupOBaHHe SKOJIOTHYECKOTO CO3HAHMSI, IEHHOCTHOTO OTHOIIEHUS K KUBOM ITPUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOT'MN B YUEBHOM I1JIAHE

KomnmgecTBo yacoB, 0OTBOIMMOE Ha U3YYCHHE OMOJIOTHH B CTAPIIEH IIKOJIE, 3aBUCUT OT Y4eOHOTO TUTaHA YTBEPIKICHHOTO 00pa30BaTeIbHON
opranusanueii. JlanHas pabouasi mporpaMmma pacCuuTaHa Ha IMPOBEACHUE 2 YaCOB KJIACCHBIX 3aHATHI B HEJICIIO MPH U3YYCHUH MPEIMETA B TCUCHHE
aByx aet (10 u 11 xmaccer). O61ee Ynuciio yueOHbIX YacoB 3a 2 roja o0ydeHus cocraniser 136 4, u3 Hux 68 4 (2 u B Hegeno) B 10 kiacce, 68 4 (24 B
Heneno) B 11 kimacce.

Kypcy 6monoruu Ha CTyIeH! CpeHEero 00IIero 00pa3oBaHus MPEAMIECTBYET KypC OMOJIOTHH, BKITFOYAIOIINI dJIEMEHTapHBIC CBEICHUS 00
OCHOBHBIX OHOJIOrHYeckux o0bekTax. ConepkaHue Kypca OMOJIOTHH B OCHOBHOH IIIKOJIE, CITYXKHT OCHOBOM ISl H3YyUCHHUsT OOIIUX OMOJIOTHUYECKUX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THITIOTE3 B CTAPIICH MIKOJIE, T/Ie 0C000¢ 3HAYCHHE MPUOOPETAIOT
MHUPOBO33PCHYCCKHE, TCOPETUUCCKUE TIOHSATHS.

Takum oOpazom, conepkanre Kypca OHOJIOTHH B CTapIei mKoJie, 00Jiee MOJIHO pacKphIBaeT 00Iue ONOIIOTHYECKHE 3aKOHOMEPHOCTH,
MIPOSIBJISIFOIIIMECS HA Pa3HBIX YPOBHSIX OPTaHU3AIUU KUBOUW IPUPO/IBI.

PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOTI' NN

JlesiTenbHOCTh 00Pa30BaTENBHOIO YUPEKICHHS 00111ero o0pa3oBaHusi B 00yueHUU OMOJIOTHH B cpeiHel (TOTHOM) IIKOJIe TOJIKHA ObITh
HanpaBjieHa Ha JOCTH)KEHNE 00yUYaroIMMUCS CIEAYIOIUX JHYHOCTHBIX Pe3ybTaToOB!
1) peanu3anuy TUYECKHUX YCTAHOBOK IO OTHOLLIEHUIO K OMOJIOTHYECKUM OTKPBITUSAM, UCCIIEJOBAaHUSM U UX PE3YJIbTaTaMm;
2) npu3HaHUS BBICOKOM 1IEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSAX, 310POBbs CBOETO U JAPYTHX JIIOJEH, peanu3alun yCTaHOBOK 30pOBOro o0pasa
KHU3HH;
3) copMHUPOBaHHOCTH MO3HABATEIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MTOJy4YeHHE HOBOTO 3HaHUS B 00JIACTH OMOJIOTHHU B CBSI3U C
Oymymiei mpodeCcCHOHATBHON NEeITeTbHOCTHIO WM OBITOBBIMHU TTPOOJIEMaMu, CBA3aHHBIMH C COXpaHEHHUEM COOCTBEHHOTO 37I0POBbS M KOJIOTUUECKON
0€30MacHOCTH.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU CTapuIel IKOJIbl 6a30BOro Kypca OMOJIOTHH SIBIISIFOTCS:
1) oBnasieHNe COCTaBISIOIIMME HCCIIEJ0BATENBCKOIM U TPOSKTHOM EATEIbHOCTH, BKIIIOYasi YMEHHUS BUAETh MPo0IeMy, CTAaBUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh OMPEIEICHUs] MOHATHAM, KilacCu(UUUpPOBaTh, HAOII01aTh, IPOBOIUTH SKCIIEPUMEHTHI, 1€TIaTh BHIBOABI U 3aKITIOYCHHUS,
CTPYKTYpUPOBATh MaTepuai, O0ObsICHATh, I0Ka3bIBaTh, 3AIIUIIATH CBOU HJIEH;
2) ymenust paboTaTh C pa3HbIMH HCTOUHUKAMU OMOJIOrMYecKOi HHPOpMAIMU: HAXOAUTh OMOOTHYECKYI0 HH(DOPMALIMIO B Pa3TUYHBIX HCTOUHUKAX
(Texcre yueOHHMKA, HAYYHO-TIONMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSX U CIPAaBOYHHKAX ), AaHAIM3UPOBATh U OLIEHUBATh WH(OPMAIIHIO,
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOU (DOPMBI B IPYTYIO;
3) cr1ocoOHOCTH BBIOMPATH 1I€NIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JECUCTBUSAX U IMOCTYIKAaX MO OTHOIIECHHIO K KUBOU IPUPOJIE, CBOEMY
3JI0POBBIO U 3/I0OPOBBIO OKPYKAIOIIHX;



4) yMeHMs aJeKBaTHO MCIIOJIb30BaTh PEUEBbI€ CPEACTBA JJIs AUCKYCCUU U ApIyMEHTAllMK CBOEH MO3UIIMU, CPAaBHUBATH PA3HBIE TOUKU

3pEeHHs, APTYMEHTUPOBAThH CBOIO TOUYKY 3PEHHSI, OTCTAMBAThH CBOIO MO3HUIIHIO.

IIpeaMeTHBIMH pe3y/IbTaTaMHM OCBOCHHUS BBITYCKHUKAaMM CTapIIei IIKOJIbI Kypca OMOIOruu 6a30BOro YPOBHS SIBIISIFOTCS:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:

1) XapakTepuCcTUKa COJepKaHNs OMOJIIOTMYECKUX TeOpHUil (KJIeTouHas1, 3BONIIOLIMOHHAs Teopus JlapBuHa); yueHus BepHazackoro o 6uocdepe;
3aKOHOB MeHiens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH; BKJIAla BHIAAIOIINUXCS YUEHBIX B Pa3BUTHE OMOJIOTNYECKON HAyKH;

2) BblJENIEHUE CYLECTBEHHBIX PU3HAKOB OMOJIOIMYECKMX OOBEKTOB (KJIETOK: PACTUTENIBHBIX U KUBOTHBIX, JOSAEPHBIX U S/IEPHBIX, IOJIOBBIX U
COMAaTHYECKHUX; OPTraHU3MOB: OJHOKJIETOUYHBIX 1 MHOTOKJIETOUYHBIX; BUI0B, 9KOCHCTEM, OHOCc(heEphl) U poueccoB (0OMEH BEIIECTB, pa3MHOXKECHHUE,
JieJICHUE KJIETKH, OIJIOJJOTBOPEHHE, AEUCTBUE HCKYCCTBEHHOI'O M €CTECTBEHHOIO 0TOOPOB, (OPMHUPOBAHUE IPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUJIOB,
KpYroBOpOT BEILLECTB U MPEBpAILEHUS

SHEPTHUH B IKOCHCTEMax U Ouocdepe);

3) oObscHeHHe poK OMOIOTHU B (POPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHUS; BKJIa a OMOJIOTHUECKUX TEOPHiA B (POPMHUPOBAHNE COBPEMEHHON
€CTECTBEHHO- HAyYHON KapTUHBI MUPA; OTPULIATEILHOIO BIMSHUS aJIKOTOJIs, HUKOTHHA, HAPKOTMUYECKUX BEIIECTB HA PA3BUTHUE YEIOBEKa; BIUSIHUSA
MyTareHOB Ha OpPraHU3M Y€JIOBEKa, SKOJOrMUECKHUX (PaKTOPOB HA OPTaHU3Mbl; IPUYUH 3BOJIOLUHU, U3MEHSIEMOCTH BUOB, HApYIIEHUN pa3BUTHUS
OpPraHU3MOB, HaCJIeICTBEHHBIX 3a00JI€BaHUN, MyTallUi, YCTOMUYNBOCTU U CMEHBI SKOCUCTEM;

4) nmpuBeeHNE JOKA3aTENbCTB (apryMeHTaIus1) €IMHCTBA )KUBON U HEKUBOM IIPUPOJIbI, POJCTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3E€H OpraHU3MOB
U OKpYXarollei cpeibl; He0OXOAUMOCTH COXPaHEHHUs MHOI000pas3us BUJIOB;

5) yMEHHE TI0JIb30BaThCS OMOJIOTUYECKON TePMUHOJIOTHEH U CUMBOJIUKOM;

6) pelieHue 31eMEHTapHbIX OMOJIOTHUECKUX 3aJ]ay; COCTABICHHUE IEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM IIEPEeHOCca BEIECTB U SHEPIUU

B DKOCHCTEMaX (LIeTH MUTaHUS);

7) onucanue oco0eil BUJI0B 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO;

8) BBISIBIICHHE H3MEHYMBOCTH, IIPUCIIOCOOJICHUI OPTaHU3MOB K cpeJie OOMTaHus, HICTOYHUKOB MYTareHOB B OKPY>KaIOIIeH cpesie

(KOCBEHHO), aHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAaxX CBOEH MECTHOCTH; U3MEHEHHH B SKOCHCTEMax Ha OMOJIOrMYECKHX MOJETSX;

9) cpaBHEHHE OMOJIOTrMYECKUX O0BEKTOB (XUMUUECKHUM COCTAB TEJ KUBOM M HEKUBOM MPUPOIbI, 3aPOIBILI YETOBEKA U JPYTHX MIIEKOMUTAIOUINX,
MIPUPOJIHBIE SKOCHUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH), TPOLIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBINH 0TOOPHI, I10JIOBOE U Oecriooe
pa3MHOXKEHHUS) U GOPMYIUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHUSI.

B yennocmmuo-opuenmayuonnoi cgepe:

1) aHa/IM3 ¥ OIEHKA Pa3IMYHbIX TUIIOTE3 CYIIHOCTH KU3HHU, IPOMCXO0XK/IEHUE YETIOBEKA M BOSHUKHOBEHHE KU3HU, ITI00aIbHBIX SKOJIOTHUECKUX
npobJIeM U MyTeH UX pereHus, MocaeICTBIUI COOCTBEHHOM EATETbHOCTH B OKpY’KalolIel cpeae; Onoaorniyeckoi nHpopmanuu, norydyaeMon 13
pa3HBIX HCTOYHHUKOB;

2) olLleHKa 3TUYECKUX ACMIEKTOB HEKOTOPBIX MCCIeI0OBaHUN B 00J1IaCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNUE T€HOMA).

B cehepe mpyooeoii oeamenvnocmu: oBnajgeHie yMEHUsIMHA U HABBIKAMU IOCTAHOBKU OMOJIOTHYECKUX IKCIIEPUMEHTOB M OOBSICHEHUS X
Pe3yJIbTaTOB.

B cghepe pusuueckoit deamenvnocmu: 000cHOBaHNE U cOOIIOIEHUE Mep MPO(UIAKTUKYA BUPYCHBIX 3a00JI€BaHUMN, BPEAHBIX MPUBBIUEK
(xypeHue, ynorpeOaeHue aJKkoross, HapKOMaHMsl ); TPaBUJI TOBEICHUS B OKpYXKaloIlel cpese.

COLAEPXXAHUE KYPCA BUOJIOT' N
buoJsiorusi Kak KOMIUIEKC HAYK O KMBOW Npupoae



buonorus kak KoMIUIEKCHasI HAyKa, METO/bl HAYYHOT'O [TO3HAHUS, UCTIONIb3yeMble B Ouonoruu. Cospemennvie Hanpagnenus 6
ouonoeuu. Ponb Guonoruu B GopMUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, MPAKTUIECKOE 3HAUCHUE OMOIOTHUECKUX
3HaHUU. buonornueckue cucTeMbl Kak MpeiMeT U3yueHus: OMOoJI0THH.

CTpykTypHbIe U QYHKIHOHAIbHbIE OCHOBBI KU3HHU

MonekynspHble OCHOBBI )kM3HH. Heopranuueckue BeniecTa, ux 3HaueHue. OpraHudeckre BemecTBa (yriaeBoabl, TUIUAbI, OClIKH, HYKJICHHOBBIE
kucioTel, AT®) u ux 3HaueHue. buononumepsl. Jpyeue opeanuueckue sewyecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

[uronorusi, MeTobl HUTOJIOTHH. POJIb KIIETOUHOM TEOPUH B CTAHOBIIEHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa. KiteTku npokapuot
1 3ykapruoT. OCHOBHBIC YaCTH U OPTaHOUBI KIETKU, UX (PYHKLIUH.

Bupycbl — Hekserounas ¢hopma xKU3HU, MEpPbI MPOPHUIAKTUKH BUPYCHBIX 3a00€BaHUIMA.

KuznenesrenbHOCTh KIeTKH. [InmacTruueckuii ooMeH. @oTocuHTe3, XeMocHuHTe3. buocunTes Oenka. DHepreTrueckuii 0OMeH. XpaHeHue, mepeaaya
U peanu3aius HacleACTBeHHON nHpopManuu B kieTke. ['enernyeckuit koa. I'eH, renom. ['enomura. Bruanue naproeennvix ewyecme Ha npoyeccol 6
Klemxe.

Knerounsiii nuki: uarepdasa u aeneHue. Mutos u Meiios, ux 3HaueHue. CoMaTuyecKue U MmojaoBble KIETKH.
Opranusm
Opranusm — eauHOE 1eJoe.

KusHenesTeIbHOCTh Opranu3mMa. Perysinust pyHKImiA opraHiu3Ma, roMeocTas.

PasmuoxeHne opranuzMoB (0ecrosioe u mosoBoe). Cnocodwvl pasmHodicenus y pacmenuti u scugomusix. UTHANBUAYaIbHOE pa3BUTHE OpraHU3Ma
(onrorenes). [Ipuunnbl HapyeHU# pa3BuTUs. PenpoayKTHBHOE 3J0POBbE YEIOBEKA; MOCIEACTBUS BIUSHUS aJIKOT0JIs, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha YMOPUOHANILHOE pa3BUTHE YeNoBeKa. KuzHeHHble YUKIbl pa3HbIX 2PYRN OP2AHUIMOS.

I'enetuka, Meroabl reHEeTUKU. [ eHETHUECKass TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHBI HacjaeACTBeHHOCTH . Menpens. XpomMocoMHas
Teopus HaciencTBeHHOCTU. Onpenenenue noja. CUENIeHHOEe ¢ M0JI0M Hacle0BaHue.

I'eneruka yenoBeka. HaciencrBeHHble 3a001€BaHus YEIOBEKA U UX MIPEAYNPEKACHUE. DTUUECKUE aClIEKThl B 00J1aCTH MEAUIIMHCKON T€HETUKH.

I'enorun u cpena. HenacnenctBenHas usMeHunBoCTh. HacnencresenHas nu3aMeHUMBOCTh. MyTanuu. MyTareHsl, UX BIMSHHUE Ha 3I0POBbE YETOBEKA.

Jomectukanus u cenekius. Metoasl ceneknuu. buorexHonorus, e€ HampaBiIeHUs U IEPCIIEKTUBHI pa3Butus. buobezonacnocme.

Teopus 3BoI0LUH

Pa3zButre 3BOMIONIMOHHBIX UEH, BoMOIIMOHHAs Teopus Y. JlapsuHa. CuHTEeTHUUYECKast TEOPUs HBONTIOIMU. CBUAETEIbCTBA SBOJIOIMH KUBOU
pupoabl. MUKPO3BOIIOLUS U MaKpo3BoItouus. Bua, ero kpurepuu. [lonynsauus — sneMeHTapHas €IMHULIA SBOJTIOLMH. [[BUKYILIHE CUITBI 3BOJIOLINH,
WX BIUsHUE HA TeHO(OH momymsiiuu. HampaBieHus: 3BOTIONUN.

MHuoroo0pa3ue opraHu3MoB Kak pe3ynbTar 3BoJouuud. [[puHIune knaccupukanum, CUCTeMaTrKa.

PazButue xu3nu Ha 3emie

['unoTte3sl MpOUCX0XKACHUS KU3HU Ha 3emiie. OCHOBHBIE ATalbl SBOJIIOLUHA OPTaHUYECKOr0 MUpa Ha 3emiie.

CoBpeMeHHBIE TIPEICTABICHHS O MMPOUCXOKACHUH YeJIOBEKa. DBOJIOIHS YeJIOBEeKa (aHTpOMOTeHe3). [BIKyIme CUitbl aHTpOonoreHe3a. Pacer
YEJI0BEKa, MX MPOUCXOKACHUE U €TUHCTBO.

Opranusmbl 4 OKpY KamoLIas cpeaa

[IpucnocobneHnss OpraHu3MoB K JEHCTBUIO IKOIOTUYECKUX (DAKTOPOB.

buoreornienos. Okocucrema. PazHooOpaszue skocucteM. B3auMOOTHOIIEHUS TTOMYJISAIHMN pa3HBIX BUOB B dKOcHcTEMEe. KpyroBOpoOT BEIIEeCTB U MOTOK
SHEPTUH B DKOCUCTEME. Y CTOWYMBOCTD U AUHAMUKA dKocucTeM. [locnencTBust BIusHUS 1€ATEIbHOCTH YelloBeKa Ha 3KocucTeMbl. CoxpaHeHUe
O0Mopa3zHO0Opa3usi KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

CrpyxTypa 6nocdepbl. 3aKOHOMEPHOCTH CYLIECTBOBAHHS OMOC(hEpHI.
Kpyzoeopomwi eewyecmes 6 buocgepe.

I'mobGanpHBIE aHTpOTIOTeHHBIE U3MeHeHus B ouocdepe. [IpodieMbl ycToUNBOTrO pa3BUTHS.
Ilepcnexkmuswl pazsumusi OUOI02UYECKUX HAVK.



IIpumepHBbIii epeveHb JA00PATOPHBIX U MPAKTHYECKUX PA00T (Ha BHIOOP yuuTeIsl):
. Ucnonp30BaHue pa3IngHBIX METOAOB MIPH U3yYCHUH OMOIOTUYECKUX OOBEKTOB.
. TexHHKa MUKPOCKOITHPOBAHUSI.
. I3y4eHune KIeToK pacTeHHUI U KUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHE.
. [IpurotoBnenue, paccMaTpuBaHue U OMUCAHHE MUKPOIPENapaToB KIETOK pacTCHUI.
. CpaBHEHHE CTPOEHUS KJIETOK PACTEHHM, )KUBOTHBIX, TPHOOB U OAKTEPHIA.
. I3ydeHue ABMKEHUSI LIUTOIIIA3MBI.
. 3ydeHune mia3mMomun3a u JAenaa3Moiin3a B KJIETKaxX KOXKULIbI JIyKa.
. U3yueHue hepMEHTaTUBHOIO pacUIeIIEHUs] IEPOKCHIa BOJOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX.
. O6Hapy>xeHue OEIKOB, YIIIEBOIOB, JIUIHIOB C IIOMOIIBI0 KAYeCTBEHHBIX PEAKITHI.
0. Beigenenune JIHK.
11. U3ydyenue KaTaqIuTUIECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMHJIa3bl UJIH KaTanasbl).
12. HabGnronenre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpernaparax.
13. 3yueHue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.
14. VI3yuenue craguii Meiio3a Ha TOTOBBIX MUKpPOIIpEnaparax.
15. VI3yuenue cTpoeHHUs MOJIOBBIX KJIETOK HAa FOTOBBIX MUKpOIIpenapaTax.
16. Pemienue sneMeHTapHBIX 33724 [0 MOJIEKYISIPHONU OHOTIOTHH.
17. BeIsiBIIeHHE IPU3HAKOB CXOJICTBA 3apOJIBIIIICH YeJIOBEKA M IPYTMX MO3BOHOYHBIX )KHBOTHBIX KaK JJOKA3aTEIIbCTBO UX POJICTBA.
18. CocraBneHue 3eMEHTAPHBIX CXEM CKpEIIMBAHMUS.
19. Pemmienne reHETHYECKUX 3a7a4.
20. 3yuenue pe3yabTaTOB MOHOTHOPUAHOTO U IUTHOPUAHOTO CKPEIIUBAHUSA Y IPO30(UITBL.
21. CocraBiieHHE U aHATIU3 POJOCIOBHBIX YEJIOBEKA.
22. 3ydeHnue N3MEHYHBOCTH, IOCTPOCHUE BaPUAIIMOHHOTO P U BapHAIIMOHHOW KPUBOH.
23. Onucanue penotuna.
24. CpaBHEeHHE BHIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.
25. Onucanue mpucrocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKkTepa.
26. BoIsiBIeHHE TPUCTIOCOOTICHHUM OPraHU3MOB K BIHSIHHIO PA3JIMYHBIX KOJOTHYECKHUX (haKTOPOB.
27. CpaBHEHHE aHATOMHUYECKOTO CTPOCHUSI PACTEHHUM pa3HbIX MECT OOUTaHUS.
28. Metoas! uzMepeHus PakTopoB cpeabl OOUTaHUS.
29. Uzyuenune »KOIOTHYECKUX afanTaIiii yeoBeKa.
30. CocTaBlieHHE THUILEBBIX LIETIEN.
31. U3ydeHue u onrucaHme 3KOCUCTEM CBOEU MECTHOCTH.
32. MoaenupoBaHue CTPYKTYpP U MPOLECCOB, MPOUCXOISIINX B YKOCUCTEMAX.
33. OueHkKa aHTPONIOTEHHBIX W3MEHEHHUN B PUPOJIE.

P OO0 13N DNk W~

I[INTAHUPYEMBIE PE3VJIBTATHI U3YUEHUA KYPCA BUOJIOT' U
B pe3yabtare usyuenusi yueo6Horo npeamera «buosiorusi» Ha ypoBHe cpeaHero (MoJiHOro) o0uero o0pa3oBaHus BbINYCKHUK HA 6230BOM
YPOBHE HAYYHUTCH:
— pacKphIBaTh Ha IpUMepax poJib OMOJIOTHH B POPMHUPOBAHUN COBPEMEHHON HAyYHOM KapTUHBI MUpa U B MIPAKTUUYECKON JESITeTbHOCTHU JIOACH;
— TIOHUMATh U OIMUCHIBATH B3aMMOCBSI3b MEX/Ty €CTECTBEHHBIMU HayKaMU: OHOJIOTHEH, (PU3UKOM, XMMHEH; YCTaHABITUBATh B3aUMOCBSI3b
MIPUPOJIHBIX SIBICHUI;



— TIOHUMATh CMBICJ, Pa3INyaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOIIOIAralOUMMHI OMOJIOTMYECKUMHU MOHSITUSIMU: KJIETKA, OPTaHH3M,
BHUJI, 9KOcucTeMa, bnocdepa;

— TIPOBOJAUTH IKCIIEPUMEHTHI 110 U3YUYEHUIO OMOJOTMUYECKUX O0BEKTOB U SIBICHUN, OOBSICHATH PE3yNbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBATh

uX, GopMyIHpOBaTH BHIBOIBL

— HCMOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O IMO3HAHUSA B YUEOHBIX OMOJIOTMUECKUX HCCIEA0BAHUSAX, IPOBOIUTH IKCIIEPUMEHTHI 1O

W3YYCHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBIICHUM, OOBICHSATH PE3YyIbTAThl SKCIICPUMEHTOB, AaHATTU3UPOBATh UX, (HOPMYITHMPOBATH BHIBOIBL;

— ¢GopMyIUpPOBATH THUIOTE3bI HA OCHOBAHUHU MPEIOKEHHONU OHOI0rHYecKoi nHGOpMaIuu U NMpeAsiaraTb BAPUAHThI IPOBEPKHU TUIIOTE3;

— CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXKTy COOOM 1O 3aIaHHBIM KPUTEPHSIM, JIEJIaTh BHIBOJIBI U YMO3AKIIFOUEHHUSI HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBaTh €IMHCTBO KUBOIM M HEXKUBOU MPHUPO/IbI, B3AUMOCBSI3U OPraHU3MOB M OKPYXKAIOIIEeH cpe/ibl Ha OCHOBE OMOJIOTUYECKUX TEOPUIL;
— TPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX T'PYII OPTaHUYECKUX COCTUHEHUH KIETKH (OSIKOB, )KHUPOB, YTIIEBOJI0B, HYKIIEMHOBBIX KUCIIOT);

— pacrno3HaBaTh KJIETKH (IPOKApUOT U SYKApUOT, PACTEHUN U )KMUBOTHBIX) IO OMHCAHUIO, HA CXEMAaTHYECKUX N300paXEeHUX; yCTaHABIUBATh CBSI3b
CTpoeHUS 1 (PYHKIIUN KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOOOPA3UE KIIETOK;

— OOBSACHATH MHOT000pa3ne OpraHu3MoOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;

— OOBSCHATH MPUIMHBI HACIICICTBCHHBIX 3a00JICBaHNUI;

— BBISIBJIATh U3MEHUMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIIEACTBEHHYIO U HEHACIIEJICTBEHHYIO H3MEHUYUBOCTb;

— BBISIBJIATH MOp(doioruueckne, Gu3H0oIOrHIeCKre, TIOBEICHICCKIE aIaliTallii OPTaHU3MOB K CpeJie OOUTaHUS U JCHCTBUIO

9KOJIOTHYECKUX (PaKTOPOB;

— COCTAaBJISITh CXEMBI IIEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEME (IIETTU MTUTAHUA);

— TIPUBOJNUTH JI0OKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHeHHs OMopa3Ho0Opa3us i YCTOMYMBOTO Pa3BUTHUSL U OXPaHbI OKPYKAIOLIECH Cpebl;

— OILICHUBATH JOCTOBEPHOCTHh OMOJIOTUYECKON MH(OPMALIUHU, TIOTYYCHHON U3 Pa3HBIX UCTOYHUKOB,;

— TPEICTABIATH OMOIOTHYECKYI0 HH(OPMALIMIO B BHIE TEKCTA, TAONUIIBI, TpaduKa, IuarpaMMbl U JIEIaTh BIBOJIbI HA OCHOBAaHUU
MIPEACTABICHHBIX JAaHHBIX;

— OILIGHUBATH POJIb TOCTHXKEHUN TeHETHKH, CENIEKIINU, OMOTEXHOIOTUH B MMPAKTUYECKON JESITEIbHOCTH YEIIOBEKA;

— OOBSICHATH HETATUBHOE BIIUSIHUE BEIIECTB (QJIKOTOJISI, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB) HA 3apOJIBIIIIEBOE PA3BUTHE YEIIOBEKA.
BoinyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— oasamu Hay4HOe 00bACHEHUE OUONOSUYECKUM haKmam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCIAM, UCNONIb3Y OUOI02uYecKUe meopuu
(K1emouHy1o, 36010YUOHHYIO), YUeHuUe 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU U3MEHYUBOCMUL;

— Xapaxkmepu3oeams co8peMeHHble HaNPAaIeHUs 8 pa3sumuy OUOI0UU, ONUCHIBAMb UX B03MONCHOE UCNONb308AHUE 8 NPAKMUYECKOL
oesmenbHoCmu,

— cpasnuamsv cnocoobl Oenenust Kiemku (Mumo3s u metios),

— pewamyp 3a0a4u Ha nocmpoenue pacmenma emopoti yenu /J[HK no npeonoscennomy gppaemenmy nepsoii, uPHK (MPHK) no yuacmky /{HK;
— peuiams 3a0a4u Ha onpeoesieHue KOIUYecmea XpoMoCcom 8 COMAMU4ecKux U noi08blx KIemKax, a makice 8 Kiemkax neped Hauaiom OeneHus
(metio3a unu Mumo3a) u no e20 OKOHYaHUU (015 MHO2OKIEMOUYHbIX OP2AHUZMOS);

— peulams 2enemudeckue 3a0a4u Ha MOHO2UOPUOHOE CKpeWU8aHue, cOCMagisams CXembl MOHOSUOPUOHO20 CKPeUUBAHUs, NPUMEHSLSL

3aKOHbL HACIEOCMBEHHOCIU U UCHOIb3YSA OUOLOSUUECKYI0 MEPMUHONIO2UIO U CUMBOTIUKY,

— YCManasIueams mun Hacie008aHUs U Xapakxmep nposasieHus NPUHaKa no 3a0aHHOl cxeme poOoCI08HOU, NPUMEHS 3AKOHbL HACIeOCMBEeHHOCMU,
— OYeHUuBams pe3yibmamsol 63aUMOOEUCMBUs YeN08eKA U OKPYICaloueli cpeovl, NPOSHOIUPOBAMb 803MONCHbIE NOCIEOCMBUSL 0esMeNTbHOCTU
uenoeexa 01 Cyujecmeo8anus OmoenbHblX OUOI02UYECKUX 00BEKMO8 U YelblX NPUPOOHLIX CO0OUeCms.

YyeoHo-TeMaTHueckui miaan 10 kiaace

Tembl (pa3aeJibl) KoJ-Bo yacon
1. BBenenune 10




2. MoJiekyJIsIpHbIii YPOBeHb 25
3. KiieTouHblii ypoBeHb 33
Hroro: 68

Yyeono-rematnueckuii njiag 11 kiaace

Tembl (pa3aeinbl)

Kos-Bo yacos

1.Oprann3mMeHHbIN YPOBEHb 18
2.IlomynsmmuoHHO-BUI0BON YPOBEHb 16
3.OK0CHCTEMHBIN YPOBEHD 16
4. buocdepuslii ypoBeHb 18
Hroro: 68

Bujabl u popmbl KOHTPOJIs 110 Orostoruu 10 kiace

Tema.

KommuectBo

4yeTBepTh Konnuectso|JlabopaTtopubix|[IpakTinueckux
4acoB.

pabor. pabor.

OKCKypcHil.

KoHTposbHbIE
TECTHI

JTaGopaTopHbIe U MPAKTUICCKHUE
[PabOThI
( HazBaHwme)

Bsenenune 5

2 0

JlaGoparopHas pabora

1« cnonap30BaHuEe pa3aIuvHbIX
METOJIOB TPH

M3y4eHUU OMOJIOTUYSCKUX
00BEKTOB_

JlaboparopHas pabora 2
«MeXaHU3MbI CAaMOPETYJISIIUI.

MounekynspHbITA 13
YPOBEHb

JlaboparopHas padota 3
«OOHapyxeHue

JIunuaoB, yriieBoaoB, OSIKOB ¢
MTOMOIIIBIO

KaueCTBEHHBIX PEAKIIMI»
JTaGopaTopHas pabota 4
«KaTanuruueckasi akTUBHOCTh
(bepMeHTOB (Ha mpuMepe
AMUITa3Hl)»

Knerounsrit 17
YpOBEHb
3-4

JlaGoparopnas pabota 5
«TexHIKa MUKPOCKOIIUPOBAHUSD.
«CpaBHEHHE CTPOEHUS KIETOK
[pacTeHHi, >)KUBOTHBIX IPHOOB U

6aKTepHﬁ noJa MUKpPOCKOIIOM




Ha TOTOBBIX MUKpPOIIpernapaTax 1 ux
OTITUCAHUC.

JlaGopaTopnas padota 6
«Habnronenre mnasMonmsa u
nemnazmonmsa B KIeTKax
KOXKHIIBI JTYKa.

JTaGopaTopHas pabota 7

«I[IpuroroBnenue, paccMaTpUBaHUe
1 OTFicaHue
MUKPOTIPENapaToB KJIETOK
[pacTeHUI».

JlaGoparopHas padora 8

«HabmoaeHne TBIKEHUS
[UTOTLIIa3MbI Ha TIpUMEpe
TcTa 3JI04en.

JlaGoparopHas pabora
9«CpaBHEHHE CTPOCHHUSI KIIETOK

[pacTeHui, >)KUBOTHBIX,
rpuOOB 1 OaKTEpUii».

[IpakTudeckas padora 1 Pemenne
DIIEMEHTAPHBIX 33714 TI0
MOJICKYJISIPHOW OMOJIOTHH.

Hroro 3a roa. 35 9 1 0 5

HOPMbI U KPUTEPUU OUEHUBAHUSA
OueHuBaHMe YCTHOIO OTBETA Y4AIIMXCS

Otmerka "'5" craBuTCA B Cilydae:
1. 3Hanus1, MOHUMAaHUS, TTyOUHBI YCBOCHHS 00YJArOIIMMCS BCero 00bEMa MpOrpaMMHOTO MaTepHara.
2. YMeHwus BBIICTATH TJIaBHBIC MOJ0KEHHS B M3YYCeHHOM MaTepuaje, Ha OCHOBaHUH (DAKTOB U IPUMEPOB 0000IIATh, JI€TIaTh BHIBOIbI, YCTAHABINBATH
MEXIIPEAMETHBIE U BHYTPUIIPEMETHBIE CBSI3U, TBOPUECKH MPUMEHSIET MOJYyYEHHbIE 3HaHUSI B HE3HAKOMOW CUTYallUH.
3. OtcyrcTBUE OMMOOK U HETOYETOB MTPU BOCIIPOU3BECHUN U3YICHHOTO MaTepuala, IIPH YCTHBIX OTBETaX YCTPAaHEHHUE OTACIIbHBIX HETOUHOCTEH C
MTOMOIIIBIO JOTOJIHUTENBHBIX BOIIPOCOB YUHUTEsI, COOJIIOIEHNE KYIbTYphl YCTHOM peyHu.
Otmerka "'4":
1. 3HaHue Bcero M3y4eHHOI0 MPOrpaMMHOI0 MaTepuania.
2. YMeHu# BBIJICSTH ITIaBHBIE MOJI0XKEHUS B U3y4€HHOM MaTepHale, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 0000111aTh, AeTaTh BHIBObI, YCTAHABIUBATD



BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSATH MOJYYCHHbIE 3HAHUS Ha MPAKTHUKE.
3. He3nauutenbHble (HErpyOble) OIMOKN U HETOUETH! IIPU BOCIIPOU3BEACHNUN U3yYEHHOT0 MaTepuaa, COOJII0ACHNE OCHOBHBIX MPaBUII KyJIbTYphI
YCTHOM peyu.
OtMmertka "3" (ypoBeHb NPEACTABIECHUHN, COYETAIOINXCS C IIEMEHTAMU HaY4YHBIX ITOHSATUN):
1. 3HaHKe 1 yCBOEHUE MaTepHalla Ha YPOBHE MUHUMAJbHBIX TPEOOBAHUI MPOTrpamMMBbl, 3aTPYAHEHHUE ITPH CAMOCTOSATEILHOM BOCIPOU3BEICHIUH,
HE00X0IMMOCTh HE3HAYUTEIHHON ITOMOIIH MTPETo1aBaTels.
2. YMeHue paboTaTh Ha YpOBHE BOCIPOU3BEICHUS, 3aTPYIHEHUS TPU OTBETaX HA BUIOU3MEHEHHBIE BOIIPOCHI.
3. Hanmuame rpy6oii ommOKu, HECKOJIBKUX HErpyOBIX MPH BOCTIPOU3BEICHIH N3YUYEHHOTO MaTepuaia, He3HAaUuTeIbHOE HECOOI0IeHNEe OCHOBHBIX
MIPaBWJI KYJIbTYpPbl YCTHOM pEUH.
Otmetka "2":
1. 3HaHue U yCBOGHHE MaTepHalia Ha YpOBHE HI)KE MUHUMAJIbHBIX TPEOOBAaHUI MPOTrpaMMbl, OTJENIbHBIEC MPEACTAaBICHUS 00 U3yUEHHOM MaTepHale.
2. OTcyTcTBHE yMEHUH paboTaTh Ha ypPOBHE BOCIIPOM3BECHHUS, 3aTPYIHEHHS IIPH OTBETAX HA CTAHAAPTHBIC BOIIPOCHI.
3. Hannuue HeCKOMBKUX TPyOBIX OMIMOOK, OOJIBIIOr0 YKcia HETpyObIX MPU BOCIIPOU3BEICHUH U3YYEHHOI'O MaTepraia, 3HaYuTeIbHOE HECOOII0ICHUE
OCHOBHBIX IIPaBUJI KYJIbTYpbl YCTHOH pPeyHu.

Ouenka BbINOJHEHUS NPAKTHYECKUX (1a00paTOPHBIX) padoT.

OtMmerka "5" craBuTCS, €CIIN YUYEHUK:

1) npaBUIIbHO ONPEAEIIUII 1IeJIb OIBITA;

2) BBITIOJHWI padOTy B TIOJIHOM 00bEME ¢ COOJII0ICHIEM HEOOXOAMMOM MOCIIEI0BATEILHOCTH MPOBEICHUS ONIBITOB M U3MEPEHUM;

3) caMOCTOSITENBHO U pallMOHAILHO BBIOPA U MOArOTOBUII JUIs OIIbITa HEOOXO0IMMOE 000PYAOBaHHE, BCE OMNBITHI IIPOBEI B YCIOBUSAX U peXKUMaX,
00eCTIeYNBAIOIIUX MOTYYCHUE PE3YIbTATOB U BHIBOJIOB C HAHOOJBIIEH TOYHOCTHIO;

4) Hay4HO IPaMOTHO, JJOTMYHO OIucall HaOIro1eHUs U cOPMYIUPOBAJ BHIBOJIBI U3 ONbITA. B npeacTaBieHHOM OTYeTe NPAaBUIbHO U AKKYPaTHO
BBITIOJTHIJI BCE 3aIIHMCH, TaOJINIIBI, pUCYHKH, T'paUKH, BHIYMCICHHUS U C/IeJ1ajl BBIBOIBI;

5) nposiBiIseT OpraHU3allMOHHO-TPYAOBbIE YMEHUS (MOAepKUBAET YUCTOTY paboUyero MecTa u MOpsIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YET PACXOAHbIE
MaTepuabl).

7) 3KCIIEPUMEHT OCYLIECTBIISIET MO IUIAHY C Y4ETOM TEXHHUKH 0€30MacCHOCTH U MpaBUJI paboThl ¢ MaTepuaiaMu U 000Py10BaHUEM.

OtMmertka "'4" craBuTCS, €CIIM yYEHUK BBIIOJIHWI TpeOoBaHMs K oLeHke "5", Ho:

1. ONBIT IPOBOJIWII B YCIIOBUSIX, HE 00€CIIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHU;

2. nnu ObUIO JTOMYIIEHO /Ba-TPH HEJI0UETa;

3. wu He 6osiee 0JHON HEerpyOoi OMMOKHN U OJTHOTO HEJl0YeTa,

4. UM SKCTIIEpUMEHT MPOBEJIEH HE MOJIHOCTHIO;

5. WJIM B ONTMCAHUU HAOIOJICHUI U3 OIBITA JTOMYCTHIJI HETOUHOCTH, BHIBOJIBI C/I€J1aJl HETIOJHBIE.

Otmerka "3" cTaBuTCSA, €CIM YUYEHUK:

1. mpaBUIIBHO ONPEIEITNII IeTb OIBITA; paOOTY BBIMOJIHAET IPABUIBLHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO 00BEM BBHIIIOJHEHHOW YaCTH TaKOB, YTO
MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YAbTAThl U BBIBOJIBI [0 OCHOBHBIM, MPUHIUITHAIBHO BaXKHBIM 3a7a4yaM paboThI;

2. unu noadop o0opya0BaHuUs, 0OBEKTOB, MATEPHAJIOB, a TAaKXKe pabOThI 110 HaYally ONbITA IPOBEII C IIOMOIIBIO YUUTEIIS; WK B X0/1€ IPOBEACHUS
OTIbITa U U3MEpPEHUI ObUIN AOMYILEHb! OINOKH B OMMCAHUN HAOII0IeHUH, POPMYIHpPOBaHUY BBIBOJIOB;

3. OIBIT IPOBOJWIICS B HEPALIMOHATIBHBIX YCIOBUAX, YTO MPUBEJIO K MMOIYUYEHHIO PE3YIBTATOB ¢ OOJIBIIEH MOTPENIHOCTHIO; MU B OTUETE OBLIH
JIOTYILIEHBI B 0011IeH CII0KHOCTH He 0oJiee IBYX OIIMOOK (B 3alUCAX €IUHUIL], U3MEPEHUSX, B BHIYUCICHUX, TpaduKax, TabiIMIax, cxemax, 1 T.1.) He
MPUHIUIHAIBHOTO JUIsl TaHHOM paboThl XapakTepa, HO MOBJIMSBILUX Ha Pe3yJIbTaT BHITOJHEHMS;

4. nomyckaeT Tpyoyro OmMOKy B X0/Ie IKCIIepuMeHTa (B 00bICHEHHH, B 0(DOpMIICHHHN paOOThI, B COOIOCHUH TIPABUII TEXHUKH O0€30IMaCHOCTH TIPH
paboTe ¢ MaTepranaMu ¥ 000PYJOBAHHEM ), KOTOPAsi HCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.



Otmerka "'2" cTaBUTCS, €CJIM YYEHUK:

1. He ompeaenHI CAaMOCTOSTENHFHO IEJb OIBITA; BHITOIHIII padOTy HE MOJHOCTHIO, HE TIOJrOTOBWII HYKHOE 000pyJOBaHNE U 00BEM BHITOJTHEHHOU

gacTu paboThl HE MO3BOJISET CAENATh MPABIIBHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BEIYUCIICHU S, HAOIIOICHNS MPOU3BOAMIUCEH HETIPABUIIHHO;

3. uu B xoJie paboThl U B 0TUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B TPEOOBAHUAX K OlLleHKe "3";

4. nonyckaet n1Be (1 6oee) rpyoObie OIMOKH B X0JI€ SKCIIEPUMEHTA, B 00bACHEHHH, B 0)OPMIICHUH pabOThI, B COOIIOICHUH MTPABUI TEXHUKH

0e30MmacHOCTH P paboTe C BELIECTBAMHU M 000PYI0BaHHEM, KOTOPHIE HE MOXKET UCIIPABUTH AaXKe MO TPEOOBAHUIO YUUTEIIS.
OneHka caMoCTOATEIbHBIX MMCbMEHHBIX U KOHTPOJIbHBIX PadoT.

Otmerka "'5" craBuTCA, €CIIM YYCHUK:

1. BemmomHWI paboTy 6€3 OmMO0K U HEA0UYETOB;

2) momycTui1 He OoJiee OJTHOTO HeJo4eTa.

Otmerka "'4" cTaBUTCA, €CIM YUSHUK BBIITOJIHWI Pa0OTy MOTHOCTHIO, HO IOMYCTU B HEHl:

1. He GoJiee OTHOW HETPYOOU ONMTMOKK U OJTHOTO HEJI0UEeTa;

2. unu He 6oJiee ABYX HEJ0UYETOB.

Otmerka "3" cTaBuUTCS, €CIIM YUEHUK IPAaBUIBHO BBIOIHUI HE MeHee 2/3 paboThl MIIH TOMYCTUIIL:

1. He Gonee NBYX IpyObIX OIINOOK;

2. unu He 6oJee oAHON TpyOoii U 0IHOM HETpyOOI OIIMOKU U OJJHOTO HEJ0YETa;

3. unu He 6os1ee IBYX-TpeX HErpyObIX OLINOOK;

4. unyu oHON HerpyOoii OMMOKH U TPEX HEI0UETOB;

5. WJIM IpU OTCYTCTBHUHU OIIMOOK, HO NMPH HATWYNH YETHIPEX-TISITH HEIOYETOB.

Otmerka "2" craBUTCS, €CIIN YUEHUK:

1. momycTHI1 YMCIIO OMUOOK U HEJIOUETOB MPEBOCXO/IAIIEE HOPMY, IIPU KOTOPOM MOXKET ObITh BHICTaBJICHA OlIeHKa "3";

2. WM €CTU TPaBUIILHO BBITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.

OueHKa BBINOJTHEHHS TECTOBBIX PadoT 10 OMOJIOTHH:

OIICHKa MUHHMYM MaKCUMYM
S 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OneHuBaHHe NPOEKTHOH padoThI M0 OHOJO0THHI

O61mue TpedOBaAHNS K IPOEKTHOM padoTe 10 OHOJIOTMH.

[IpencraBnsieMblii TPOEKT JOJKEH MUMETh THUTYJIBHBIN JIHCT C yKa3aHWeM: (pamMiinu, IMEHHU, OTUYECTBA MCTIOJHUTENS U PYKOBOAUTENS (€i) mpoekTa,
Ha3BaHME MMPOEKTA, TOJIa HAMMCAHUs pa0OThI, YKa3aHUEM LieJIeH U 3a/1a4 MPOESKTHON paboTHI.

Coneprxanne MPOEKTHON paOOThI TOJDKHO BKIIFOYATh TaKUE Pa3eIibl, KaK:

° BBCICHHC, B KOTOPOM 000CHOBBIBAETCS AKTYaJIbHOCTb BBIGpaHHOﬁ NN paCCManHBaCMOﬁ Hp06J'IeMBI;
° MECTO U BPCM: BBIITOJIHCHHUA pa60TBI;
o KpaTKO€ OIIMCAHUE MCIOJB3YEMBIX METOJUK C CCbUIKAMU Ha HUX aBTOPOB (eCJ'II/I TaKOBBIC HGO6XOHI/IMI)I JJIA pa60T51 N

HCIIOJIb30BAJINCh B HEW);
. CHCTEMaTH3UpPOBaHHbIE, 00paOOTaHHbBIE PE3yIbTATHI UCCIICAOBAHMIA;



BBIBOJIbI, C/ICJIAHHBIE 110CJIE 3aBEPIIEHUS paOOThI Hal IPOEKTOM;

IIPAKTUYECKOE UCIOIb30BaHUE PE3YIIBTATOB MPOCKTA;

COLIMaJIbHAsl 3HAYUMOCTB IIPOEKTa;

npusioxenue: pororpaduu, CXeMbl, YePTEKH, repOapuu, TAOIUIBI CO CTATUCTUYECKUMU JTaHHBIMU U T.JI.

Kpurepun onieHKHM NpOeKTOB 110 OHOJIOTNM

YETKOCTb [TOCTABJICHHOM IEJIN U 3a]1a4;

TEMaTU4eCcKas aKTyaJIbHOCTh U 00BEM HCIIOIb30BAaHHOMN JINTEPATYPHI;

000CHOBaHHOCTbH BBIOPAHHBIX METOJIUK AJISl IIPOBECHHS NCCIICIOBAHUI;

MIOJTHOTA PACKPBITUS BEIOPAHHOM TEMBI IPOEKTA;

00OCHOBAaHHOCTH BBIBOJIOB M HX COOTBETCTBHUE ITOCTABJICHHBIM 33/1a4aM;

YPOBEHb MPECTABICHHBIX JaHHBIX, MOJYYCHHBIX B XOJI€ MCCIIEOBaHUS BHIOpAaHHOH mpobsieMbl (00bekTa), ux obopaboTka (mpu

HEOOXOMMOCTH);

aQHaJIN3 MOJTY4YCHHBIX JaHHbIX;
HaJIM4Ke B pabOTe BBHIBOJIA MITH MPAKTHUECKUX PEKOMEH/IAIIHIA;
KadecTBO odopmileHUS paboThl (Hanmuuue (HOTOMATEpPHaloB, 3apHCOBOK, CIHCKA HCIOIB3YEMOH IHUTEpaTypbl, repOapHBIX

MaTepUajIoB K MPOEKTaM MO OOTAaHUKE U T.1I.).
Kpurtepun o11eHKH BBICTYILJIEHUS JOKJIATYNKA 110 3aIIUTE NPOEKTA:

e 000CHOBAaHHOCTH CTPYKTYPbI JOKJIaAa,
e BbIYJICHCHUC I''TABHOI'O,

e TIOJHOTA PACKPBITUA BBI6p8,HHOfI TCMATHUKU UCCIICOOBAHUSA IIPU 3alLIUTE;

® HCIOJB30BAaHUC HAITIAAHO-UJIIIOCTPATHUBHOT'O MaTCpUaia,

e  KOMIIETEHTHOCTb, PYIUPOBAHHOCTh JOKJIAJAUUKa (BBICTYIAIOLIETr0) U YMEHUE €ro ObICTPO OPHEHTHUpPOBaThcid B CBOEH padoTe mMpu OTBETax Ha
BOIIPOCHI, 33J]JaBa€Mble KOMUCCHUEH (WIEHAMU >KIOPU WM SKCTIEPTHON KOMHUCCHEN);

® YPOBCHb MNPEACTABIICHUA OOKJIaga II0 IMPOCKTY (YMCHI/IG IMOJIb30BATLCA IPU H3JIOXKCHHUH JOKIaJa M OTBETAaX Ha BOIIPOCHI MaTCpUAIaMU,
MOJIYYCHHBIMHU B XOIC I/ICCJ'ICI[OBaHI/I}I), YCTKOCTDb U SICHOCTH IIPU OTBETAX HA BCC BOSHUKAIOIIUE B XOJAC JOKJIaZla BOIIPOCHI IO IMTPOCKTY, YTO ABJIACTCA
HEOTBEMIICMBIM I10KAa3aTCJIEM CaMOCTOATCIBbHOCTHU BBIIIOJIHCHU A pa6OTI>I 1o BBI6paHHOﬁ TEMCE.

Jlutepatypa u cpeacTBa 0OyueHHs:

[Iporpamma: IIporpamma o Guosioruu Ass o0Oueo0pa3oBarenbHbIX MKOI (cOopHUK buonorus. Paboune nporpammsl. [Ipeamernas auHus
yueOHUKOB «JInHus xu3Hm». 10—11 kiacesl: yue0. mocobue i 061eo0pa3oBaTeNbHBIX. Opranu3anuii: 6a3oBeiid yposens / B. B. Ilaceunuxk, I'. T
[Isenos, T. M. EpumoBa. — M. : IIpocBemenune, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 xi1.: yueOHuk ans o61meoOpa3oBaTenbHbIX yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk,
A.M.Py6nos: - M., IIpocBemenue. 2019 .
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OOBbeKT u3ydeHus OMOIOTUN
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Meto/1b1 Hay4HOTO

MO3HAHUS B OMONIOTHH
JlabopaTopnas padora 1
«Hcnosb30BaHue Pa3IUYHbIX
METO/10B MPHU

HU3y4YeHUH OHOJIOTHYECKUX

00bEeKTOB
Kombunuposannwiii.
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O0o0mamMii ypox mo reme:
«buoJiorus B cucreme

Hayk. MeToabl HAy4YHOr 0
NO3HAHMS B OMOJIOTHI)

(koHTpOJIBLHBII TecT 1)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUll

HNwmeTts nipeacraBieHue o
OM0JIOTHH, KaK HayKe O
YKUBOU MPUPOJIE; O
npodeccusx, CBI3aHHBIX C
Ouosoruei; 00 ypoBHEBOU
OpraHu3aLu KUBOU
MIPUPOJIBI.

3HaHuEe OMOJIOTUYECKUX
HayK U 00bEKTOB MX
n3y4yeHUsl. 3HaHUE
MIPU3HAKOB KHUBBIX
OpPTaHU3MOB, YMCHHE
JaBaTh UM
XapaKTePUCTHKY.
Paznuuenne 06beKTOB
’KMBOW M HEXKUBOH
MPUPOABL. 3HAHHUE U
co0IroieHUE TpaBUII
paboThl B KaOUHETE
Ouosorun

OnpenensaTe MECTO OHOJIOTUN
B cricteMe HayK. OIleHMBAThH
BKJI]] PA3JIMYHBIX YUCHBIX-
OMOJIOTOB B PAa3BUTHE HAYKU
OroJ0run

BrleasTh OCHOBHBIE METOBI
OHMOIOrHYECKUX
HCCIIENOBAHNH.

OOBSICHATE 3HAYECHHE
OMOJIOTUH )1 TOHUMAHUA
HAay4YHOM KapTHHbBI MUpa
CocraBiieHHE Ha OCHOBE
paboThI

C Y4E€OHHUKOM U APYTUMU
nH}OpPMaIMOHHBIMHU
MCTOYHUKAMU CXEMBI,
pPacKpbIBaIOILECH ITAIbI
MIPOBEICHHUS

Hay4HOI'O UCCIIEA0BaHUs U
UX B3aMOCBSI3b.

YMeHnue onpenensiTh 1eib
YpOKa M CTaBUTh 3aJa4H,
HEOOXOIMMBIE JIA €€
JIOCTHMIKEHMS.

YMeHue BOCIpUHUMATD
nH(}OpPMALINIO Ha CITYX,
paboTath B coCTaBe
TBOPYECKHUX TPYIIII.

Bocnutanue y
y4Yaluxcs YyBCTBa
ropJIOCTH 32
POCCHICKYIO
OMOJIOTHYECKYIO
HaYKY.
ITo3naBaTenbHBIN
MHTEpEC K
€CTSCTBEHHBIM
HayKaM.
ITonnmanue
MHOTr000pa3us u
€IMHCTBA KUBOU
MPUPOJIBI HA
OCHOBAaHWH 3HAHUM
0 MpHU3HAKAX
JKHBOTO.
Peammzanmu
ITHYECKHUX
YCTaHOBOK T10
OTHOIIICHUIO K
OMOJIOTTYECKUM
OTKPBITHSIM,
HCCIICAOBAHUSAM U
UX pe3yJbTaTaM;

MouJiekysipabiid ypoBeHsb (13 4.)




MounekyJIapHBII YPOBEHbB:
o0111ast XapaKTepUCTHUKA

6/1 Ypox uzyuenus u nepsuunozo
3AKpenjeHusl 3HaHuu

712 Heopranmueckue BemecTna:
BOJIA, COJIU
Kombunuposannwiil.

8/3 Jlunuael, UX CTpOEHUE U
GbyHKIHN.
Kombunuposannuwiii

9/4 VYrieBoibl, MX CTPOCHUE U
byHKIIHIM.
Kombunuposannwiii

10/5 Benku, cocras u
CTPYKTYpa. Kombunuposannwiii ,
8b100pOUHAs NPOBEPKA Mmempadell

11/6 benku. @ynkuun 6eKOB
KomMOuHHpOBaHHBIH

12/7 JlabopaTopHas padora 3
«O0Hapy:xeHue
JIlunuaos, yriieBoaoB, 0eJIKOB €
MOMOILIBI0 KAYeCTBEHHbIX
peakuuii»
YPOK -npaKkmuxKym

13/8 ®epMeHTHI - bruonornyeckue
KaTaJau3aTophl.
JlabopaTopnasi padora 4
«Karanurnueckast
AKTHBHOCTb (DepMEHTOB (Ha
npumepe
amMuJIa3bI)»
Kombunuposannwiii

14/9 O0o00IAIOIINIi YPOK 110 TeMe

«XHMMHYECKHH COCTAB KJIETKH»

(KOHTPOJILHBII TeCT 2)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUll

3HaTh OCHOBHBIE METO/bI
W3y4YEeHUs KIIETKH; UMETh
Mpe/iCTaBJICHHE O
MOJIEKYJISIPHOM YPOBHE
OpraHu3aIu
YKUBOTO.

COCTaB, CTPOCHHE U
(GyHKIMN OPTaHUYECKUX
BEIIECTB, BXOSIIUX B
COCTaB >KHBOTO;

3HaTh ompe/elieHne
OCHOBOIIOJIAT AFOIINX
TTOHSITUH:

aTOMBI U MOJICKYJIBI,
OpraHuYecKue u
HEOPraHUYeCKHe
BEIIECTBA, KOBAJICHTHAS
CBSI3b, MAKPORJIEMEHTHI,
MHUKPODJIEMEHTHI,
OHMOIOJIUMEPBI:
TOMOTIOJTUMEPHI U
TETEPOIOTUMEDPHI.
OcobenHoctu
XUMHUYECKOTO COCTaBa
YKUBBIX OPraHU3MOB.
Heoprannueckue u
BemiecTBa. Poiab BOJEL,
MHHEpAIbHBIX COJIEH B
OpraHu3Me.

OcobenHoctu
XUMHUYECKOI'O COCTaBa
YKUBBIX OPTaHU3MOB.
Oprannueckue BEIIeCTBa.
Posb yrieBonoB, TMIUIOB,
0€JIKOB, HYKJICMHOBBIX
kucnot, AT® B opranuzme
MexaHu3M IeCTBUS
KaTaJIn3aTOPOB B

3HaTh

OnpenensTs npeamer,
3a/1a4d U METO/Ibl
HCCIeA0BaHUS HUTOJIOTUU
KaK HayKH.

OOBSCHATH 3HaUCHUE
LHUTOJIOTHYECKHUX
UCCJIEI0BAHMM IS
pa3BUTUS OMOJIOTUU H
JIPYTUux OMOJIOTHYECKUX
HayK

OOBSCHATH 3HAUCHUE
KJIETOYHOW TEOPUH IS
pa3BUTHS OMOJIOTUN

CpaBHHMBATh XUMUYECKUN
COCTaB >KMBBIX
OPraHu3MOB U TEJ
HEXUBOU IPUPObL, AEJIaTh
BBIBO/JIbI HA OCHOBE
cpaBHeHUS. OODBICHSTH
pOJIb HEOPTAHUYECKUX U
OpraHUYECKUX

BEILIECTB B KJIETKE

XapakTepu3oBaTh KIETKY

KaK CTPYKTYPHYIO €IUHUILY

YKUBOTO.

Pa3BuTue no3HaBaresrbHOrO

MHTEpeca K

W3y4YEHUI0 OUOJIOTUH U

MEXIPEIMETHBIX

3HaHUH NPU U3yYEHUHN

MaTtepuaia o

XUMUYECKHUX CBSI3SX B

MOJIEKYJIax BEUIECTB,

HUCKYCCTBEHHOM IOJTYy4YECHUU

OpraHUYECKUX

BEIIECTB U JIp.

Pemenne Onomornyeckux

3a/1a4 B LEJAX

noarotosku k EI'D.

VYMeTh 00BSICHATE
HEOOXOIUMOCTh
3HAHUM O
KJIETOYHOU TEOPUH
JJIS TIOHUMAaHMS
€MHCTBA CTPOCHUS
u
(GYHKIIMOHUPOBAHHUS
OpPraHUYECKOTO
Mupa.

OBianenue
MHTEJUICKTYaJIbHBIM
1 YMCHUSIMU:
JIOKa3bIBaTh,
CTPOUTH
paccyxeHus,
aHAJIM3UPOBATh,
JIeJIaTh BBIBOJKI.
CdopMupoBaHHOCT
b MIO3HABATEJILHBIX
WHTEPECOB U
MOTHBOB,
HaIlpaBJIEHHBIX Ha
U3YYEHUE TEMBI.
Bnanenue
COCTAaBJISIOINMHU
y4eOHo-
HACCIEeN0BAaTEILCKOMN
JIeSITeIbHOCTBIO.
YMeTh 00BSACHATE U
MPUMEHSTH 3HAaHUS
B [IPAKTHUYECKOU
eI TeIbHOCTH
VBaXUTEIBHO
OTHOCHUTBLCS K
YUUTEIIO U
OJHOKJIACCHUKAM.
Haxonute BeIXOO U3
CIIOPHBIX CUTYallUM.




15/10

HyxiienHOBBIE KHCIIOTBI:

JTHK u PHK

Kombunuposanmwiii

XUMHYECKHUX PEAKIIHSIX.
DHeprusi akTUBALIH.
Crpoenue pepmenTa:
AKTUBHBIN LICHTD,

[TpoBoauThH OHMOTOTHYECKHE
HCCIIEIOBAHUS U JI€TIATh
BBIBOJIBI Ha OCHOBE
MOJIYYCHHBIX PE3yJIbTaTOB.

Kputnunoe
OTHOILEHHE K
CBOMM IIOCTYIIKAM,
OCO3HaHME

cyOcTpartHas [IpUMEHSITH MOJENH U CXeMbI | OTBETCTBEHHOCTH 32
CHeU(pUIHOCTD. JUIA peleHds  y4eOHBIX U | UX MMOCICACTBHS.
II03HAaBaTCJIbHBIX 3a1a4,

16/11 AT® u apyrue HyKICOTHIbL. Kodepmentsr. B . At Tonumanue
BUTAMUHLL Otnuuns (EepMEHTOB OT JIANICTD TIPUEMaMH 3Ha4YeHUs 00yUYCHHUS
Kombunuposannsiii XUMHYECKUX CMBICJIOBOTO HTCHNA, 77151 TIOBCETHEBHOM

COCTAaBJIATH TC3UCHI U ITJIaHbI -
karanu3atopoB. benku- KU3HU.
17/12 B AKTUBATOPHI U OCJIKU KOTCTICKCTRT IO pesy/ibTaTa dopmupoBaHue
MpYChbI . p YTeHHs; KIaCCU(DUIMPOBATH pMHpOBan
Kombunupoeanmubwiil. WHTUOUTOPHI COOCTBEHHOM
U BBIOUPATh KPUTEPUU IJIs
3HaTh 0 BUpYycax Kak TIO3UIIUH 110
KJIaCCU(UKALUH.
HEKJIETOYHBIX (popmMax OTHONICHHUIO K
KU3HU. OunoJIoru4YecKon
uHpopmanuu,
MOJTy4aeMoi
= U3 pa3HBIX
18/13 O0o00IaIOIINIi YPOK 10 TeMe p
! UCTOYHUKOB.
«MoutekyasipHbIii YPOBEHb
o PazButue
OpraHu3anuu KUBOH
M03HABATEIILHOTO
NPUPObD»
. UHTEepeca npu
(KOHTpOJILHBII TecT 3)
Ypox obodbwenua u cucmemamusayuu H3yaCHIH
SHanuii JOTIOTHUTEITLHOTO
marepuasa
yueOHUKa
Kuaerounslii yposensb (17 4.)
19/1 Krnerounslii ypoBeHb: o01iast 3HaTh OCHOBHBIE METO/IbI OnpenensTh NpeaMer, YMeTh OOBICHSTH

xapakrepucTtuka. Knerounas
TEOpUs

JlabGoparopuas padora 5
TexHHKa MUKPOCKONMPOBAHUSA
«CpaBHeHHe CTPOCHHS KJIETOK
pacTeHui, KUBOTHBIX

rpudoB u 0aKTepuil Mo
MHKPOCKOIIOM Ha

roTOBbIX MUKpOIpenaparax u

HX OIMMCAHUE.
Beoonuwuii. Axkmyanusayus 3nanuil

H3y4YCHUS
KJIETKH, OCHOBHBIC
MOJIOKEHUS KIICTOYHOMI
TEOPHUH; UMETh
MPEACTABICHHUE O
KJIETOYHOM YPOBHE
OpraHu3aIH )KHBOTO
Onpenenenue
OCHOBOIIOJIAraroIuX
MOHSTHH:

3a/1a4d U METO/IbI
MCCJIEI0BAHMS LIUTOJIOTUN
KaK HayKH.

OOBSICHATH 3HAUCHUE
IIUTOJOTHIECKUX
HCCIeJOBaHUU IS
pa3BUTHs OMOJIOTHH U
JIpYTUX OMOTOTHYECKUX

HayK

HE00X0IUMOCTh
3HaHUH O
KJIETOYHOW TEOPHH
JUIsl IOHUMaHUs
€MHCTBA CTPOEHUS
U
(GYHKIIMOHUPOBAHUS
OpPraHUYECKOT 0
Mupa.




20/2

CrpoeHue KIeTKH.
Knerounas memOpana.
Hurommazma. KieTounsrii
uentp. Lutockener
JlabopaTopnasi paGora 6
«Hao0Jaoaenue

IJIasmMoJin3a 1 JaeinjasMmoJin3a B

RJI€TKAX

KOKMIIbI J'IyKa».
Beceoa

21/3

Pubocomsl. Snpo

DHJI0IIa3MaTUYECKas! CETh.
Kombunuposannulil.

22/4

Baxyonn. Komiuiekc
T"onpmxu. JInzocomMel.
JlabopaTopnas padora 7
«IIpurorosJjieHue,
paccMaTpuBaHHe M ONUCAHUE
MHKPOIPENapaToB KJIETOK

pacTeHuii».
Kombunuposannviii.

23/5

MuUTOXOHIpHUH.

[Tnactuner. Opranousi
nerkeHus. Kiterounele
BKJIFOUCHUS.

JlabopaTopnasi padora 8
«Habmonenune

ABHKEHUS] HIUTOIMJIA3MBI HA
npuMepe JucTa

3J0AECH.
Kombunuposanmuwiii.

24/6

OCOOEHHOCTH CTPOEHUS KJIETOK
MIPOKapUOTOB U

9yKapHuOTOB.

JlabGoparopuas padora 9
«CpaBHeHue

CTPOCHHUS KJIETOK PACTeHHi,
KMBOTHBIX,

rpu0oB U 0axkTepuii».
Kombunuposanmwiii

LIUTOJIOTUS, METOIbI
M3y4YEeHUs KIIETKH,
yIBTPaeHTPUPYyTUPOBAHU
e, KJIeTOYHas

TEOPHSI.

3HaTh 0COOECHHOCTH
CTPOCHHS KJIETKH 3YKAPHOT
Y TIPOKAPHOT.

CrpoeHue KIETKH.
CX0ACTBO MPUHIIUITOB
MMOCTPOCHHUSI KJIICTKH.
OCHOBHBIE YaCTH U
OpPTraHOUBI KIETKH, UX
byHKIIUN

Omnpenenenue
OCHOBOIIOJIAraroIIUX
MOHSITHM,
XapaKTEePU3YIOIINX
0COOCHHOCTU

CTPOCHHUS OPTAaHOUIOB
KJIETKH.

3HaTh 00 0OMEHE BEIECTB
Y TIPEBpAICHHE YHEPTUU
KaK OCHOBE
JKU3HEEATEIbHOCTH
KJICTKH.

Nwmets nipencTaBienue o
reHe, KOJIOHE, aHTHKOJI0HE,
TPHUILIETE, 3HATh
0COOEHHOCTH MPOIIECCOB
TPAHCISAILUU U
TPAHCKPHUIIIHH.

3HATE CIIOCOOBI MUTAHUS
OpPTaHHU3MOB.

Nwmets nipencTaBieHue o
(hazax muTO3a, Mporecce
peAyIUTHKAIINH,
’KU3HEHHOM IIMKJIE KIIETKH,
uHTepdaze

OOBSICHATH 3HAYEHUE
KJIETOUYHOU TEOPpUH ISt
pa3BUTUS OMOJIOTUI

XapakTepru30BaTh KIETKY
KaK CTPYKTYPHYIO €TUHUILY
’KABOTO.

Briaensts cymecTBeHHbIC
HPHU3HAKU CTPOCHUS
KJIETKH.

Pasnuuarte Ha TaOIMIAX U
TOTOBBIX MUKpOIIpenapaTax
OCHOBHBIE YaCTH U
OpPTaHOUIBI KIETKH.

HaOmronare u
OIUCHIBATh KJIETKU Ha
TFOTOBBIX MHKpOIIpeapaTax

OOBACHATH 0COOEHHOCT
u
KJIETOYHOTO CTPOCHHS

OpraHu3MoB. BeISBIATH
B3aHMOCBSI3H MEKITY
CTpoeHHEeM U (PYHKUIUAMU
KIIETOK.

[TpoBoaUTH OHOMOTHYECKUE
WCCIICIOBAHMS | JICJIaTh
BBIBOJIbI HA OCHOBE
MOJTyYEHHBIX Pe3yIbTaTOB.
CpaBHUBATh CTPOEHHE
IYKapUOTHUECKHUX u
MIPOKAPUOTHYECKUX KIICTOK
Ha OCHOBE aHaJn3a
MTOJTYYICHHBIX JaHHBIX
Boiaensts cyiecTBeHHbIC
MIPU3HAKH TTPOIECCOB
oOMeHa BeIleCTB.
OOBACHATD KOCMHYECKYIO
poib GOoTOCHHTE3a B
ounocdepe

Osagenue
MHTEIJIEKTYyaJIbHBIM
U YMEHUSIMU:
JIOKa3bIBaTh,
CTPOUTH
paccykIeHusl,
AHAJIM3UPOBATh,
JIenaTh BBIBOJIBL.
CdopmupoBanHOCT
b IIO3HABATEILHBIX
MHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX Ha
U3Y4YEHUE TEMBI.
Bnanenne
COCTaBJISIOIIMMH
yueOHO-
HCCIIEIOBATEIHLCKOM
eI TEILHOCTBIO.
YMeTh 00BSICHATE U
MPUMEHSTH 3HAaHUS
B IPAKTUYECKOU
JIeSITCIILHOCTH
YBaXuTEJIbHO
OTHOCHUTBLCS K
YUUTEIIO U
OJHOKJIACCHUKAM.
Haxonutes BeIXOO 13
CHOPHBIX CUTYallUM.
[IponykTBHOE
oO1IeHue u
B3aNMOJICHCTBHE

B IIpoLiecce
COBMECTHOM
yueOHOi
JIeSITEIILHOCTH C
Y4ETOM NO3UIUU

JIPYTHX




25/7

O0o01mawmuii ypok mno reme
«Oc00eHHOCTH CTPOECHUA
KJIETOK KHBBIX OPTaHU3MOB)

(KOHTPOJILHBIM TecT 4)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUll

26/8

OOMeH BellecTB U NpeBpallieHue

OHEPIUH B KIICTKE.
Ypok uzyuenusa u nepsuunozo
3aKpennieHus 3HaHU.

27/9

DHepreTUYecKuii 0OMeH B

KIJICTKE.
Kombunuposannwiii.

28/10

TuIe! KI€TOYHOTO TUTAHUS.

DOTOCHHTE3 U XEMOCHHTE3.
Kombunuposannswiil.

29/11

ITimactrnueckuii 0OMeH:

O6uocHuHTe3 OEIKOB
Kombunuposannswiil.

30/12

Perymsanus tpaHckpunuu u
TPaHCJISALUU B KIIETKE

U OpraHU3MeE.
Kombunuposannviii.

31/13

Henenune knetku. MuTos.
Kombunuposanmwiii.

32/14

Henenue knerku. Mehos.
ITonoBeIe KIIETKH
IIpakTnyeckas padora
«Penienue 3j1ieMeHTAPHBIX

3HaTh NMPOLECCHI
JKH3HEACATEILHOCTH
KJICTKH.

Onpenenenue
OCHOBOIIOJIAraloIuX
TOHSTHM:

0OMEH BEIIIECTB,
SHEPTeTUYECKUI OOMEH,
IJIACTHYECKUH OOMEH,
MeTaboau3M. ['mukoaus.
Knerounoe gpixaHue.
uxn Kpebea.
JlpIxaTenbHas Lenb.
OxuciIuTeIbHOE
dbochopmmupoBanue.
HNwmetpb npencraBiaeHue o
THIIAX KJICTOYHOI'O
NMUTaHUs: POTOCUHTE3 U
XEMOCHUHTE3

3HaTh, KaK MPOUCXOIAT
OCHOBHEIC dTaIlbl
ouocuHTEe3a OeIKa.
XpaHeHue, rnepeaava u
peanu3anus
HaCJICICTBEHHOM
nHpopmanuu B

KJIeTKe. Y METh
IOJIB30BATHCS
TeHETUYCCKUM KOJOM.
Pemarte Ononorunueckue
3aJa4n, CBSI3aHHEIC

C oTpeaeIeHuEM
IIOCIIEAOBATEIIbHOCTH
HYKJIEUHOBBIX KUCJIOT U
YCTaHOBJICHUEM
COOTBETCTBUM MEXAY HEU
H
IOCJIEJOBATEIFHOCTHIO
aMHHOKHUCIIOT B
MENTHJIE.

BI:I,[[GJISITI: CYH_IGCTBCHHBIC
MPHU3HAKH IpoIiecca
orocHuHTe3a OEIKOB U €T0
MEXaHU3M

BLII[GHSITB CYH_ICCTBCHHBIG
MPHU3HAKH IIPOIIECCOB

JKU3HEACATEIBbHOCTU
KIIETKHU.

OOBSICHSTH MEXaHHU3MBI
perynsauuu MIPOLIECCOB

KU3HEIESTEIIbHOCTH B
KieTke. OnpenensaTe MUTO3
KaK OCHOBY 0€CII0JI0r0
Pa3MHOXKEHHUS U poCTa
[TocTpoeHnne MeHTanbHOM
KapThl TOHITUA
OTPaXKaroIIEH CYIIHOCTh
MIOJIOBOTO

Pa3MHOXKEHUSI OPTaHU3MOB.
[IpoaykTuBHOE 0OIIIEHUE U
B3aMMO/ICICTBUE

B [IPOLIECCE COBMECTHOM
yaeOHOMU

JEATEIIBHOCTH € YUYETOM
TIO3UIINH IPYTUX
YYaCTHUKOB JESATEIbHOCTH
pu 00CYXJIEHUH
BOIIPOCOB MEMOTUYECKOTO
JIEJTICHUS KJIETKHU.
OBnazeHue MeToIaMu
HAy4HOI'O [TO3HAHUS B
MpolLiecce CPaBHUBAHUS
IIPOLIECCOB MUTO3a U
Meil03a, MPOIECCOB
00pa3oBaHUS MYKCKUX H
YKEHCKHX TOJIOBBIX KJIETOK y
YeJI0BEKA.

JleMOHCTpalusi HaBbIKOB
M03HABaTEIbHOU
pednexkcun

Y4aCTHUKOB
JeSATETLHOCTH TPU
o0CyXKIeHUU
BIIMSTHUSA
HApKOTECHHBIX
BEIECTB HAa
MPOIIECCHI B
KJIETKE.
Hcnonw3oBanue
cpeacts UKT B
pelieHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX
u
OpTraHU3aIMOHHBIX
3a71a4.

OsgaajgcHue
METOdAMHU
HAy4YHOTO
MO3HaHUA,
UCTIOJIb3YEMBIMU
npu
OMOJIOTHMYECKHX
HCCIICIOBAHUSX B
mporiecce
BBITTOJTHEHHS
1a00paTOPHBIX
pabor.




3a7a4 110 MOJIEKYJ/JISIPHOM

OuoJiorum».
Kombunuposannulil.

33/15

O06o0maromuii ypox no reme
«KJi1eTo4YHBIHi YypOBEHb
OpPraHU3alNMH KUBOM
NPUPOALD)

(KOHTPOJILHBIN TeCT 5)

Ypox 0bobwenus u cucmemamuzayuu
3HAHULL

34/16

Oo6o06maromuii ypox
KOH(EpEeHIHs 110 UTOram
y4e0HO-HUCCIIeI0BATEIIbCKON

u HpOCKTHOﬁ ACATCIIBHOCTH
Ypox 0bobwenus u cucmemamuzayuu

35/17

Opranu3anus moAroOTOBKU
kK EI'D

Ypox 0bobwenus u cucmemamuzayuu
SHAHUU

3a/1a4y 110 MOJIEKYJISIPHOU
Ouosiorun




