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Padouast nporpamma yye0Horo npeamera «buonorus» mis 10-11kmaccoB cocrapieHa Ha OCHOBE:
1. ®enepanvHoro 3akoHa OT 29.12.2012r. Ne 273- @3 «O6 o6pazoBanuu B Poccuiickoii Demeparium».

2. Ilpukaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit deneparmu ot 17 nexadbpst 2010 r. Ne 1897 «O6 yrBepxkaeHun (peaepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTa OCHOBHOTO OOIET0 00pa30BaHUs»

3. OcHoBHoli o6pazoBatensHO nporpammbl DI'OC cpenuero obmiero oopazoanus MBOY COIII ¢. Ycrb-Unbiu.

[TOACHUTEJIbHA A 3AITMCKA

[Tpennaraemas paboyas rnmporpamma peaausyeTcs MpH UCIOIb30BaHuU yueOHUKOB «buonorus. 10 kmace» u «buonorus. 11 knace» nox
penakiueii nmpodeccopa B. B. Ilaceunuka. [IporpamMma coctaBiieHa B COOTBETCTBUU C TPEOOBAHUSAMHU K pe3yiIbTaTaM CPEeIHEro o01ero oopazoBanus,
yTBepKIeHHbIME DeiepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEr0
o0miero oOpa3oBaHuUs.

[Tporpamma pa3paboTana ¢ yu€ToM akTyaJbHbIX 337a4 00y4YeHUs, BOCIIUTAHUS U pa3BUTHs oOyuaronuxcs. [IporpamMmma yqduThIBaeT yciaoBHsl, HEOOXOIUMbBIE
JUISL Pa3BUTHS JTMYHOCTHBIX M MIO3HABATENBHBIX Ka4eCTB 00yYaromuXxcs.
[Tporpamma BKJII04aeT 0053aTeNBbHYIO YaCcTh Y4€OHOI0 Kypca, H3JoKeHHYI0 B «IIpumepHoil ocCHOBHOI 00pa3oBaTeNbHON MporpaMMe 1o OMOJIOTHH Ha
YpOBHE cpesiHero oo1iero oopasoBanus» u paccuutana Ha /0 gyacoB. B mporpamme coepKUTCs MPUMEPHBIH MepedeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT, He Bce U3 KOTOPBIX 005S3aTENbHBI /151 BBIIOJIHEHUS. Y YUTENb MOXKET BBIOPATh U3 HUX T€, Ul IPOBEACHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBHS
B ILLIKOJIE.

OcBoenue mporpamMmsl o OMOJIOrUH 00ECIIeYMBAET OBJIAZICHUE OCHOBAMHU Y4€OHO-MCCIIEI0BATEIbCKOM AeSTEIbHOCTH, HAYYHBIMH METOJaMU
pELIEHNs Pa3IMYHbIX TEOPETUUECKUX U TPAKTUUECKUX 3a]au.
N3yuenne 6uosoruu Ha 6a30BOM YpOBHE OPHEHTUPOBAHO Ha o0ecredeHrne o011eo0pa3oBaTeNbHON U 00IIEKYAbTYPHOM MOATOTOBKY BHIITYCKHUKOB.
Ha Ga3zoBoM ypoBHe u3yuyeHue npeamera «buomnorus», B yactu popMupoBaHus y 00y4arolXxcsi HAy9YHOTO MUPOBO33PEHHMS, OCBOCHMS OOIIEHAYYHBIX
METO/IOB, OCBOCHHUS IPAKTUYECKOTO MPUMEHEHHS HayYHbIX 3HaHUI, OCHOBAHO HA MEXIPEIMETHBIX CBA3SIX C MMPEeIMETaMU 001acTel eCTeCTBEHHBIX,
MaTEMaTUYECKUX U TyMaHUTapHBIX HayK.

Paboyas mporpamMma 1o 6MOJIOTHH BKITIOYAET CIIEAYIONINE Pa3/Iebl:

. [losicHuTenbHasA 3aMucKa.

. Obm1ast XxapakTepucTHKa yueOHOTO MpeiMeTa ¢ ONpeieIeHueM Lielel U 3a/1a4 ero U3y4eHusl.
. Mecto kypca OnoJioruul B yueOHOM IIJIaHeE.

. Pe3ynbTatel ocBoeHUs Kypca OMOJIOrMH — JTUYHOCTHBIE, PEIMETHBIE U METalpeIMETHBIE.

. Cozmeprxanue Kypca OMOJIOTHH.

. [Inanupyemsie pe3ynbTaThl H3y4eHHs Kypca OMOJIOTHH.

. KanengapHo-Temarnueckoe njiaHUpOBaHUE.

~NOoO ok, wWwDN -



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4yHOT0 00pa30BaHus OMOJIOTHs KaK yUeOHBIH IMpeIMeT 3aHUMaeT BaXKHOE MECTO B (POPMUPOBAHUH: HAYYHOH KapTHUHBI
Mupa; GYHKIMOHATIBLHON TPAMOTHOCTH, HEOOXOIUMOH JJIs IIOBCEIHEBHOM JKM3HU; HABBIKOB 37I0POBOTO U O€30MaCHOTO IS YeJIOBEKa U OKPYXKAroIei cpeipl
o0pa3a *KHU3HU; SKOJOTUYECKOTO CO3HAHMSI; IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY; COOCTBEHHON MO3UILIMH 110 OTHOIICHHUIO K
Ouonornyeckoit nHGOpMaIUM, NOTY4aeMOM U3 Pa3HbIX HICTOYHUKOB. M3yueHne OMOJIOTHH CO3/1aeT YCIoBHs 11 (GOpMUpPOBaHHS y 00yUYarOMIUXCS
MHTEIUICKTYaJIbHBIX, TPAXKIAaHCKHX, KOMMYHUKAIIMOHHBIX U WH(OPMAIIMOHHBIX KOMITETECHITHH.

N3ydyenune kypca «buosiorus» B cTapliuei 1IKOJIe HAIPABJICHHO Ha PELICHUE CIEAYIOMUX 3a1a4:
1) popmupoBaHue cUCTEMbI OMOJIOTUYECKIX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOH KapTUHBI MHPA,;
2) pa3BUTHE JIMYHOCTH O0YYAIOIINXCsl, X HHTEIUICKTYaJIbHOE U HPaBCTBEHHOE COBEPILICHCTBOBAHKE, (POPMUPOBAHUE Y HUX T'YMAaHHUCTUYECKUX OTHOILICHUHN U
HKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH;
3) BbIpabOTKY MOHMMAaHHS OOIECTBEHHOH MOTPEOHOCTH B PAa3BUTUH OHOJIOTHH, a TakKe (POPMUPOBAHUE OTHOLICHUS K OMOJIOTUH KaK BO3MOKHOM
obnactu OyayIiei MpakTUIECKOU e TEIILHOCTH.

Ilesin Gronoruueckoro oOpa3oBaHus B cTapiiel HIKoje GOPMYIUPYIOTCS HAa HECKOIBKUX YPOBHSX: INI00ATbHOM, METAPEIMETHOM, THYHOCTHOM
U TIPEIMETHOM, Ha YpOBHE TPeOOBaHMI K pe3yJIbTaTaM OCBOCHUS COAEPIKAHUS MPEIMETHBIX IIPOTPAMM.

I'moGanbHbIe 11eTU OMOJIOTHUECKOro 00pa30BaHus SIBJIAIOTCS OOIIMMHU JUI OCHOBHOM M CTaplIe IIKOJIbI U ONPEACISIOTCS COLUAIbHBIMU TPEOOBAaHHUSIMH,
B TOM YHCJIE U3MEHEHHEM COIMAJIbHON CHTYallUu Pa3BUTHS — POCTOM MH(POPMALMOHHBIX NEPETPY30K, U3MEHEHHEM XapaKkTepa U Crioco00B 0OIIEeHHS
Y COIMAJIBHBIX B3aUMOACUCTBUHN (00BEMBI M CIIOCOOBI MOJTy4eHUs] HHYOPMALIUH TOPOXKIAIOT PsiZi 0COOCHHOCTEH pa3BUTHSI COBPEMEHHBIX MOJPOCTKOB).
HawuGoJsiee nmpoiyKTUBHBIMHU JJIS1 PEILICHUS 33424 Pa3BUTH OIPOCTKA SIBJISIOTCS COLMOMOpAIbHAs ¥ MHTEJUICKTyalbHask B3POCIOCTb.

[Tomumo 3TOTO, II100ATBHBIE LIETH (POPMYITUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTUYECKOT0 00pa30BaHMsI KaK KOMIIOHEHTa CUCTeMbl 00pa30BaHus B

IIEJIOM, TIO3TOMY OHHM SIBJISIIOTCSI HauboJIee OOIMMH U COLUAIBHO 3HAYMMbIMH.

C y4éTOM BBIIIEHA3BAHHBIX MTOJIX010B TTI00ATBHBIMHU HEISAMHU OHOJIOTMYECKOTO
00pa3oBaHU SABJISIOTCS:
— conMaJu3anus o0yJaroINXCs KaK BXOXKIEHHE B MUD KYJIbTYPbhI 1 COLMATIBHBIX OTHOIIEHHH, 00ecreurBaroliee BKIIOYCHUE YUaluXCcsl B TY I UHYIO
rpymnmny J100 0OIIHOCTh — HOCUTEJIS €€ HOPM, LIEHHOCTEH, OpHEeHTaIMii, 0CBauBaeMbIX B IIPOIIECcCe 3HAKOMCTBA C MUPOM >KUBOW MPUPOBI,
— NpuodIIeHNne K TI03HABATEIbHON KYIbType KaK CHCTEMe MO3HABATEIbHBIX (HAyYHBIX) IIEHHOCTEH, HAKOIIJIGHHBIX O0ILECTBOM B cepe
OMOJIOTHYECKOI HAayKH.
[Tomumo 3T1OTO, OHOIOTHYECKOE 00pPa30BaHNE HA CTAPILIEH CTYIIEHU MPU3BAHO O0ECTIEYUTh:
— OPHMEHTAIMI0 B CUCTEME dTUYECKHX HOPM U LIEHHOCTEH OTHOCUTEIBHO METOJIOB, PE3YJIbTATOB U JOCTHKEHHI COBPEMEHHOM OHMOIOrMYecKon HayKH,
— pa3BHUTHe [T03HABATENIbHBIX KAUECTB JINUYHOCTH, B TOM YHCJIE IO3HABATEIbHBIX HHTEPECOB K U3yYEHHIO OOLINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U
caMOMy IPOLIECCY HAYYHOTO MO3HAHUS;
— oBJIaJleHHe y4yeOHO-TT03HABATEIbHBIMH U IIEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMU JUTsSI (POpMUpPOBAHMSI TO3HABATEIBHOM 1
HpPaBCTBEHHOM KYJIbTYpbl, HAYYHOI'O MUPOBO33PEHHsI, a TAK)KE METOA0JIOTHEH OMOJIOrMYECKOro AKCIIEPUMEHTA U 3IEMEHTAPHBIMU METOJaMH OHMOJIOTMYECKUX
HUCCIIEeIOBaHUI;
— (hopMHPOBaHHeE SKOJOTMUYECKOI0 CO3HAHUS, LIEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YETOBEKY.



MECTO KYPCA BMOJIOTM B YUEBHOM IIJIAHE

KonugecTBo yacoB, 0TBOIMMOE Ha U3yueHHE OMOJIOTHU B CTApILIEH MIKOJIE, 3aBUCUT OT Y4€OHOTO TJIaHa YTBEP)KICHHOTO 00pa3oBaTeNbHON

opranu3zaieil. Jlannas pabodast mporpaMMa paccuuTaHa Ha rpoBezieHne 1 yaca Ki1acCHBIX 3aHATUH B HEAETIO MPH U3YUYEHUH MPEeIMETa B TEUCHHUE JIBYX JIET
(10 u 11 knaccer). O61Iee yucio yueOHbIX YacoB 3a 2 roja o0yueHust coctaBiseT 70 u, u3 Hux 35 4 (1 u B Hepeno) B 10 kimacce, 35 1 (1 u B Hepemo) B 11
KJacce.

Kypcy 6uonoruu Ha cTyneHu cpegHero oomero oopa3oBaHus MpeAIecTBYeT Kype OMOIOTHH, BKIIOYAIOIIUH 3JIeMEHTapHbIe CBEICHUS 00

OCHOBHBIX OHonornyeckux oobekrax. Copepkanue Kypca OMOJIOTUU B OCHOBHOM IIKOJIE, CIIYXKHT OCHOBOM I M3y4eHHUsI 00UTNX ONOTOrHYEeCKUX
3aKOHOMEPHOCTEH, TeOpUH, 3aKOHOB, THIIOTE3 B CTapIlIeH IIKOJIEe, TJIe 0C000e 3HaUeHHE TPHOOPETAIOT

MHUPOBO33pPEHUYECKHE, TEOPETUIECKUE TTIOHATHS.

Taxum 006pa3oM, cojepkaHue Kypca OMOJIOTUU B CTapiIeil mikoie, 0ojiee MoJHO PacKpbIBaeT 00Iue OMOJI0rHYecKre 3aKOHOMEPHOCTH, POSIBIISIOLINECS
Ha Pa3HbIX YPOBHIX OPraHU3aLUK KUBOU IPUPOIBI.

PE3VJIbTATBI OCBOEHNA KYPCA bBUOJIOI'NMU

JlesTenbHOCTh 00Pa30BaTEIILHOTO YUPEXKACHUS 0011Iero oopa3oBaHus B 00y4eHUH OMOJIOTUHU B cpe/iHel (MOJTHOM) MIKOJIE IOJKHA ObITh HAIIPABJICHA HA
JOCTHXKEHHE 00YJaIOIIUMUCS CIECYIOINUX JUYHOCTHBIX pPe3yJIbTATOB!

1) peanu3aiuu STHYECKUX YCTAHOBOK IO OTHOLICHUIO K OMOJIOrMYECKUM OTKPBITUSIM, HCCIICIOBAHUSIM M UX PE3YJIbTaTaM;

2) puU3HaHUS BBICOKOH IIEHHOCTH JKU3HHU BO BCEX €€ MPOSBIICHUSX, 3I0POBbsI CBOCTO U JPYTHX JIIOJCH, pean3alii YCTAHOBOK 3JI0pOBOr0 00pa3a KHU3HH;
3) chOopMHPOBAHHOCTH MMO3HABATEILHBIX MOTHBOB, HANIPABJICHHBIX HA MOJYYCHHUE HOBOTO 3HAHUS B 00JIACTH OMOJIOTHHU B CBSI3H C

Oynaymieit mpodeccHoHaTbHON AESITENFHOCTBIO UM OBITOBBIMU MPOOJIEMaMH, CBSI3aHHBIMU C COXPAaHEHHEM COOCTBEHHOTO 3/I0POBBS M SKOJIOTHIECKON
0€30MacHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOSHUS BBIITYCKHUKAMU CTapIIei MIKOJIBI 6a30BOr0 Kypca OMOJIOTHH SIBIISIFOTCS:

1) oBiajieHe COCTABIISIFOIIUMHE UCCIICI0BATEILCKOW U TIPOCKTHOM JESITEIbHOCTH, BKIIFOUAs YMEHUS BUJIETh MPOOJIEMY, CTABUThH BOTIPOCHI,

BBIJIBUTATh TUIIOTE3bI, JaBaTh OMPEACTICHHS MOHATHAM, KI1acCu(DUIIMPOBaTh, HAOIIOaTh, POBOAUTH SKCIIEPUMEHTHI, AeNaTh BHIBOABI U 3aKITIOYCHHUS,
CTPYKTYpPHPOBATh MaTepuai, OObSICHATD, JOKA3bIBATh, 3alUINAThH CBOU UJIEH,

2) ymeHust paboTaTh ¢ pa3HbIMU HCTOUHUKAMHU OMOJIOTHUYECKOW HHPOPMAIIMU: HAXOJUTh OHOJIOTUYECKY0 HHPOPMAIIUIO B PA3JIUYHBIX HCTOYHHKAX
(Tekcre yueOHMKA, HAYYHO-TIOMYJISIPHOU JIUTEepaType, OMOJIOTHYECKUX CIIOBAPSAX U CIIPAaBOYHHMKAX), aHATU3UPOBATH U OLIEHUBATh WH(POPMAIIHIO,
npeoOpa3oBbIBaTH HHGOPMAIIUIO U3 OJTHON POPMBI B JPYTYIO;

3) croCOOHOCTH BHIOUPATH IIEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JCHCTBUSAX U MOCTYIKAaX MO OTHOIICHUIO K )KUBOW MPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYXKAIOIIHX;

4) yMeHMsI a[ICKBaTHO MCIIOJIb30BaTh PEUEBbIC CPECTBA /ISl IUCKYCCUU M apTyMEHTAIIMK CBOCH MO3HIINU, CPABHUBATH PA3HBIC TOUKU

3peHusi, apryMEHTHUPOBATH CBOIO TOYKY 3PEHUs, OTCTAUBATH CBOIO TIO3HIIHIO.

IIpenmMeTHBIMU pe3yJIbTATAMH OCBOCHHMSI BHITYCKHUKAMH CTAPIIEH IITKOJIBI Kypca OMOJIOTHH §230BOT0 YPOBHS SIBIISIFOTCS:

B nosnasamenwvnoii (unmennexkmyanwvnoit) cgpepe:

1) xapakTepucTHKa COAepIKaHus OMOJIOTHUECKUX Teopuid (KieTouHasl, dBOJIOIMOHHAas Teopust [lapBuHa); yuenus Bepraanackoro o ouocdepe;

3aKOHOB MeHiens1, 3aKOHOMEPHOCTE N3MEHYMBOCTH; BKJIaJa BBIIAIOMINXCS YIEHBIX B pa3BUTHE OMOIOTUYECKON HAYKH,



2) BBIJICJICHHE CYIIECTBEHHBIX IIPU3HAKOB OMOJIOTHYECKUX 00BEKTOB (KIETOK: PACTHTENLHBIX M KHBOTHBIX, JOSICPHBIX H SACPHBIX, IOJIOBBIX U
COMAaTHYECKUX; OPraHU3MOB: OJTHOKJICTOYHBIX H MHOTOKJIETOYHBIX; BUJOB, SKOCUCTEM, OHOC(Epsl) U mporieccoB (0OMEH BEIIECTB, Pa3MHOXKCHHUE, JICTICHUE
KJIETKH, OTLJIOJIOTBOPEHUE, JEWCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOOPOB, (hopMUpOBaHHE MPUCTIOCOOIEHHOCTH, 00pa30BaHue BHIOB, KDYTOBOPOT
BEIIIECTB U MPEBPAIICHUS

SHEPTUM B 3KOCUCTEMax u ouocdepe);

3) oOBsicHeHHE PO OHOJIOTUH B (HOPMUPOBAHHU HAYYHOTO MUPOBO33PCHUS; BKJIa1a OMOJIOrHYECKUX TeOpHil B (GOPMUPOBAHHE COBPEMEHHON €CTECTBEHHO-
HaYYHOH KapTUHBI MUpPA; OTPULIATEILHOTO BIUSHUS aIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHUE YEIOBEKA; BIUSHUS MyTareHOB

Ha OpPraHU3M YeJIOBeKa, SKOJIOTHYECKUX (DaKTOPOB Ha OPraHU3MBbl; IPUYUH YBOJIOLIH, U3MEHSIEMOCTH BUJIOB, HAPYIICHUN Pa3BUTHUS

OpPraHU3MOB, HACJIEJICTBEHHBIX 3a00JICBAaHUN, MyTallUl, YCTOHYUBOCTH U CMEHBI SKOCHUCTEM;

4) mpuBeICHNE T0KA3aTeNIbCTB (apryMeHTallHs]) €IMHCTBA XXUBOM M HEKHBOM MPUPOIBI, POJICTBA )KUBBIX OPraHU3MOB; B3aMMOCBS3€H OPraHU3MOB

1 OKPYKaIoIel Ccpe/ibl; HeOOXOIMMOCTH COXpaHEHHSI MHOT000pa3us BUJIOB,

5) yMeH#He 10JIb30BaThCs OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

6) pemieHne IeMEHTapHBIX OMOJIOTHYECKHX 33/]a4; COCTABJICHHE JIEMEHTAPHBIX CXEM CKPEIIMBAHHS M CXEM IIePEHOCa BELIECTB M DHEPIUH B IKOCHCTEMaX
(Lenu muTaHus”);

7) onrcanue ocodel BUAOB 10 MOP(OIOTHUECKOMY KPUTEPHIO;

8) BbIsIBIIEHHE N3MEHYUBOCTH, IPUCIIOCOOICHUI OPraHU3MOB K CpeJie 0OUTaHMUsI, ICTOYHUKOB MYTarceHOB B OKpY)KaloLIel cpene

(KOCBEHHO), aHTPOIIOTCHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH; U3MEHEHUI B IKOCHCTEMAX Ha OMOJIOTUYECKUX MOJICIISIX

9) cpaBHEHME OMOJIOTHYECKUX OOBEKTOB (XUMHUYECKHI COCTAB TEJl XKMBOW U HEXKHBOM MPUPOJIBI, 3aPO/IbIII YEIOBEKA U IPYTHUX MIICKOIMUTAIOLIHX,
NPUPOIHBIE SKOCHCTEMBI M arPOIKOCUCTEMBI CBOCH MECTHOCTH), ITPOIIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIH OTOOPHI, TIOJIOBOE U OECIIOI0E PA3MHOKCHUS)
U (GOpPMYIUPOBKA BHIBOJIOB HA OCHOBE CPABHEHMSI.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanu3 ¥ OlEHKA Pa3JIUYHBIX TUIIOTE3 CYLIHOCTH )KHU3HH, TPOUCXOKICHUE YETIOBEKA M BOSHUKHOBEHUE )KH3HH, TTI00ATBHBIX 3KOJIOTUYECKUX MPOOIeM

U MyTel UX pelIeHus], OCIeICTBUI COOCTBEHHOM AEATEIbHOCTH B OKpYXaroIlel cpesie; OMonornyeckoi HHpopMaIuy, noiaydaeMoil U3 pazHbIx
HCTOYHUKOB,;

2) OIICHKA ITUYECKHMX aCMIEKTOB HEKOTOPBIX UCCIIEIOBAHUI B 00JIaCTH OMOTEXHOIOTUH (KJIOHHPOBAHUE, NCKYCCTBEHHOE OILIOIOTBOPEHUE,

HaIpaBJICHHOE U3MEHEHHE TeHOMa).

B cghepe mpyooesoii oeamenvnocmu: oBnageHne yMeHUsIMHM M HABBIKAMH ITOCTaHOBKH OHMOJIOTMYECKHX SKCIIEPUMEHTOB U OOBSICHEHUS UX PE3yIbTaTOB.

B cghepe pusuueckoit oeamenvnocmu: o6ocHoBanue 1 coOMI0IeHNE Mep NPOPUIAKTUKN BUPYCHBIX 3a00J1€BaHNH, BPEAHBIX IPUBBIYEK

(kypeHHe, ynoTpeOIeHue alKoroJisi, HAPKOMAaHUs); IPaBUII MOBEJICHHS B OKPYKAOIIEH cpejie.

COAEPXAHUE KYPCA BUOJIOI' NN
buosorusi Kak KOMILIEKC HAYK 0 )KMBOM NpUpoae
buonorus kak KOMIIEKCHAst HayKa, METOAbl HAyYHOT'O MTO3HAHMUS, UCTIONIb3yeMble B Ouosoruu. Cospemennvie Hanpasienus 6 buonoeuu. Pons Ouongoruu B
(bopMUpPOBaHUM COBPEMEHHOW HAYYHOM KapTHHBI MUPa, IPAKTUYECKOE 3HAUCHHE OMOIOTUYECKUX 3HAHUN. brojornueckre cucreMsl Kak MpeMeT U3ydeHus
OnoJIoruH.
CTpyKTypHBIe H QYHKIHOHAJbHBIC OCHOBBI KU3HH
MonekynspHbie OCHOBBI )kM3HU. HeopraHnnueckue BemecTsa, ux 3Hauenue. Oprannueckue Bemectsa (yriaeBobl, JUIMUAbI, OCIKH, HYyKICHHOBBIC
kucnotel, AT®) u ux 3nauenue. buononmumepsl. Jpyeue opeanuueckue eewecmsa knemxu. Hanomexnonoeuu 6 6uonozuu.



[{uTosiorHst, METObI LUTOJOTUHU. POJIb KIIETOYHON TEOPUH B CTAHOBJIEHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI Mupa. KineTku npokapuor
1 3yKapuoT. OCHOBHBIEC YaCTH M OPTAHOUIBI KJIETKH, UX (QYHKIIUH.

Bupycsl — HexneTouHast popma KU3HH, MEepbl TPOPHIAKTUKH BUPYCHBIX 3a00JIeBaHUiL.

Kuznenesrenbuocts kineTku. [Tnactuueckuit oomen. @orocunres, xemocunTe3. buocunres 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaayda

U peanu3anus HacleACTBeHHON nH(opmanuu B kietke. ['enerndeckuil koa. I'en, renom. I'enomuka. Bauanue napkozenHuvix 6eujecme Ha npoyeccol 6
Kemke.

Knerounsrii nuki: uatepdasa u genenue. Muro3 u Meiio3, ux 3Hadenue. CoMaTu4eckue v MojIoBbIe KIETKH.

Opranunsm

Opranusm — eauHOe 1eJIoe.

KvznenesaTenbHOCTh Opranusma. Perymsimust GyHKImii opraHuzMa, ToMeocTas.

Pa3zMHoxeHHe oprann3MoB (0ecrosioe u 1mosi0Boe). Cnocodwvl pasmuodicenus y pacmenut u acusomuuvix. IHAUBUyaIbHOE Pa3BUTHE OPraHU3Ma
(onTorenes). [IpuunHbl HApyIICHUN Pa3BUTHS. PEPOIyKTUBHOE 3I0POBbE YEJIOBEKA; OCIICACTBUS BIUSHUS aJIKOTOJIsl, HHKOTHHA, HAPKOTUYECKUX BEIICCTB
Ha YMOpHOHATBHOE Pa3BUTHUE UenoBeKa. JKusHeHHble YUKIbl pAZHLIX 2PYNN OP2AHUSMOS.

['eneruka, MeToabl reHETUKU. [ 'eHeTHUecKasi TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHbI HacieacTBeHHocTu ['. Mennens. XpomMocomHas

Teopus HaciencTBeHHocTU. Onpezenenne noja. CuenjaeHHoe ¢ MojI0M Hacae0BaHuE.

I'eneruka yenoBeka. HaciencTBeHHbIC 3a007I€BaHMS YETIOBEKA M MX MPEAYNPEkKICHHE. DTHUECKHUE ACTIEKThI B 00JIACTH MEIUIIUHCKON TreHETUKH.
I'enorun u cpena. HenacnencteeHHas usMeHUUBOCTh. HaciiencTtBeHHAss ”3MEHYMBOCTh. MyTranuu. Myraressl, UX BIMSHUE HA 340POBbE YEIOBEKA.
Jomectukanust u cenekiusi. MeTobl cenekiuuu. buotexHonorus, e€ HalpaBJIeHUs U IEPCIIEKTUBBI pa3BUTHS. buobeszonacrnocme.

Teopus 3BosIOLIUMA

Pa3ButHe 3BOMIONMOHHBIX UJEH, 3BooIMoHHAas Teopus Y. [lapBuna. Cunrernueckast Teopus 3Bostonuu. CBUAETENbCTBA 3BOJTIOILUH KUBOU
pUpoaAbl. MUKpPOIBOIIOLUS U MaKpO3BOJIIOLMS. Bun, ero kpurepuu. [lonynsauus — aneMeHTapHas €UHULIA YBOJOLMH. J[BHKYIIHE CUIIBI DBOJIFOLIMH, UX
BIUsIHUE HAa TeHO(OH I momysiiuy. HarnpaBieHus SBOIIOIHHL.

MHuoroo0pa3ue opranu3MoB Kak pe3yabTaT 3BOTONUU. [[pUHIUTIBI KiTacCUpUKALIUY, CUCTEMATHKA.

Pa3BuTue :xxu3uu Ha 3emuie

['unoTre3bl mpoucxoxaeHus KU3HU Ha 3emiie. OCHOBHBIE ATallbl 3BOJIOLIMU OPTAHUYECKOTO MUpa Ha 3eMJII€.

CoBpeMeHHBIE MPECTABICHHSI O MPOUCXOKICHUH YeJI0BEeKa. JBOJIIOIUS YelioBeKa (aHTpororenes). JIBHKyIie Cuilbl aHTpOIIoreHe3a. Pacel uenoseka,
HX IPOUCXOKICHUE U EUHCTBO.

Opranu3mbl 4 OKPY:KAKIIASA cpeaa

[TpucniocobneHust OpraHu3MoB K JEHCTBUIO IKOJOTHIECKUX (PaKTOPOB.

buoreornienos. Dxocuctema. PazHooOpasue skocucteM. B3anMooTHOIIEHUS TOMYSALUN pa3HBIX BUAOB B SKOCUCTeMe. KpyroBopoT BEIIECTB U MOTOK
SHEPTUU B SKOCUCTEME. Y CTOWYMBOCTH U AMHAMHUKa sKocucTeM. [locnencTBus BIUsSHUA AeATEIBHOCTH YeloBeKa Ha sKkocucTteMbl. CoxpaHeHue
O01opa3zHO0Opa3us Kak OCHOBA YCTOMYHUBOCTH KOCHUCTEMBL.

Crpykrypa 6nocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChEpHLI.

Kpyzoeopomui sewyecme 6 b6uocgepe.

['mo6anpHBIC aHTpOTIOTEHHBIEC N3MeHeHUs B Ouocdepe. [IpobneMbl yCTOWYHMBOTO pa3BUTHSL.

Ilepcnexmusvl pazsumus OUOI02ULECKUX HAVK.
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[IpumepHBIii NepevyeHb Ja00PATOPHBIX H MPAKTHYECKHX PadoT (HA BHIOOP yuHTeNs):

. icnionb30BaHue pa3IMyHbIX METOJIOB MIPU U3YYCHUH OHOIOTUYECKUX 0OBEKTOB.

. TexHuKa MUKPOCKOIIMPOBAHMSL.

. I3yueHne KIeToK pacTeHUI U )KUBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnapaTax U X OIHCAHUE.
. [IpuroToBnenue, paccMaTpuBaHue U OMMCAHNE MUKPOIIPENIApaTOB KIETOK PAaCTEHHIH.

. CpaBHEHHUE CTPOCHUS KIETOK PACTEHH, )KUBOTHBIX, TPHOOB U OaKTEpUH.

. I3yueHue ABMKEHUS [UTOIIIA3MBbl.

. I3yueHue mia3Mosn3a 1 IeTUIa3MoJIn3a B KJIETKaX KOXKHIIBI JTyKa.

. 3yuenne pepMEHTATHBHOTO pACLIECINICHHS TEPOKCH/IAa BOJIOPOJIA B PACTUTENILHBIX U KUBOTHBIX KIJIETKAX.

. ObHapyxeHue 6eJIKOB, YTIICBOJIOB, JUIUIOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil.

. Beimenenue JTHK.

. 3y4eHne kaTaauTu4ecKoil akTHBHOCTH (pepMEHTOB (Ha mpuMepe aMuiia3bl M KaTajasbl).
. Habnronenne MyuTo3a B KIleTKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

. I3yueHue XxpoMOCOM Ha rOTOBBIX MUKPOIIpENapaTax.

. I3yuenue craauii Meno3a Ha TOTOBBIX MUKpPOIIpEnaparax.

. I3yuenue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

. Perienue saneMeHTapHbIX 337a4 IO MOJICKYIIIPHOM OHOIOTHY.

. BeIsiBIIEHME TIPU3HAKOB CXOJICTBA 3aPOBIIIECH YEJIOBEKA U APYTUX [O3BOHOYHBIX JKMBOTHBIX KaK J0Ka3aTEJILCTBO UX POJICTBA.
. CocTaBiieHHE JIEMEHTaPHBIX CXEM CKpEIIVBAHUS.

. PellieHne reneTnyeckux 3aaau.

. 3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPHIHOTO CKPEIUBAHUS Y APO30(PUIIBL.

. CocTaBiieHHE U aHAJIN3 POJIOCIOBHBIX YEJIOBEKA.

. I3yuenne n3aMeH4MBOCTH, IIOCTPOCHUE BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM.

. Onmcanue enorurmna.

. CpaBHEHHUE BUIOB 110 MOP(OIOrHIECKOMY KPUTEPHIO.

. Onmcanue nNpucrnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.

. BorsBrienue npucnocoOaeHnii OpraHu3MOB K BIUSHHUIO Pa3IMYHbIX HKOJOTHYECKUX (PaKTOPOB.
. CpaBHEeHHE aHaTOMUYECKOTO CTPOSHUsI paCTEHUI pa3HbIX MECT OOUTaHMUS.

. Metonibl u3Mepenus (pakTopoB Cpeiibl OOMTaHUS.

. I3yueHue 5K0JI0TMYEeCKUX afanTalyui 4eI0BeKa.

. CocTaBiieHHE NUIIEBBIX LIETIEH.

. I3yyenue u onurcaHue 3K0CUCTEM CBOEH MECTHOCTH.

. MoaenupoBaHue CTPYKTYp U IIPOLIECCOB, IPOUCXOASIIHUX B SKOCUCTEMAX.

. OLleHKa aHTPONIOTEHHBIX U3MEHEHUH B IPUPOJE.



IVNIAHUPYEMBIE PE3VIJIbTATBI U3YUEHUAKYPCA BUOJIOT
B pe3yabTaTe u3yueHusi yueoHoro mpeamera «buosiornsi» Ha ypoBHe cpeaHero (MoJIHOTo) 001ero 00pa3oBaHusi BHIMYCKHAK HA 6a30BOM
YPOBHE HAYYHMTCH:
— packpbIBaTh Ha MpUMeEpax poJib OMOJIIOTUU B JOPMUPOBAHUH COBPEMEHHOM HayYHON KapTUHBI MUPA U B IPAKTUYECKOH IEATEIILHOCTH JIIOACH;
— MOHHMMATh M OTHCHIBAaTh B3aUMOCBSI3b MEX1y €CTECTBEHHBIMH HayKaMH: OHOJIOTHEH, (PU3MKOI, XUMUEH; yCTaHABIMBATh B3aUMOCBS3b
MPUPOJHBIX SABJICHHUI;
— NOHUMATb CMBICII, PA3JINYATh U OTMIUCHIBATh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOIIOJIAraIOLUIUMH OHOJIOTUYECKMMHU OHSATUSMHU: KJIETKa, OPTaHU3M,
BHU/I, IKOCcUCTEMa, buocdepa;
— TIPOBOJUTH IKCIIEPUMEHTHI [0 U3YYCHHUIO OMOJIOTHUECKUX OOBEKTOB U SIBICHUH, OOBSICHATH PE3yJIbTaThl SKCIIEPUMEHTOB, aHATTM3UPOBATh
uX, GOpMYIHPOBATH BHIBOGI,
— HCII0JIb30BaTh OCHOBHBIE METOAbI HAYYHOT'O TIO3HAHUS B YUEOHBIX OMOIOTMYECKUX HCCIIEIOBAHUSAX, TPOBOIUTH SKCIIEPUMEHTHI 110
U3YyYEHHIO OMOJIOTHYECKUX OOBEKTOB U SBJIEHUH, OOBSACHATH PE3YJIbTAThl SKCIIEPUMEHTOB, aHAIM3UPOBAThH UX, (POPMYIHUPOBATH BHIBOIHI;
— ¢opMynHUpOBaTh TUIIOTE3bI HA OCHOBAHUU MPEIOKEHHOM OMOI0TnYeckoi HH(pOopMaIK U MpeaaraTh BapuaHThl IPOBEPKH THITOTE3,;
— CpaBHUBATh OMOJIOrMYECKHE OOBEKTHI MEKIY COOOH MO 33JaHHBIM KPUTEPHSIM, JI€1aTh BBIBOABI U YMO3aKIIOUEHUS HA OCHOBE CPAaBHEHUS,
— 00OCHOBBIBATh €JMHCTBO KUBOW M HEXKHUBOH MPHUPO/IbI, B3AUMOCBS3H OPTraHU3MOB M OKPYKAIOLIEeH Cpeibl HA OCHOBE OMOJIOTHYECKUX TEOPHIA;
— MPHUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHUYECKUX COCTMHEHHH KIETKU (OEIKOB, )KUPOB, YIIIEBOJOB, HYKJICHHOBBIX KUCIIOT);
— pacro3HaBaTh KJIETKH (POKapUOT ¥ SYKAPUOT, PACTEHHI ¥ )KMBOTHBIX) TI0 OMHCAHHIO, HA CXEMAaTUYECKHX N300paKECHHSX; YCTAaHABIMBAThH CBS3b
CTpoeHus 1 (PyHKIMH KOMIOHEHTOB KJIETKH, 000CHOBBIBATh MHOTOOOPA3Ue KIETOK;
— OOBSCHATH MHOTOOOpa3ye OPraHu3MOB, IPUMEHSISI 3BOJIFOLIMOHHYIO TEOPHIO;
— OOBACHATH MPUUMHBI HACTICICTBEHHBIX 3a00JI€BaHUIl;
— BBIABJIATh U3MEHUNBOCTh Y OPIraHU3MOB; CPaBHUBATh HACJIECTBEHHYIO U HEHACIIEACTBEHHYIO H3MEHUNBOCTb;
— BBIABIATH Mopdosiornuyeckue, pusnonornyeckrue, NoBeJCHYECKHE alalTallud OPraHU3MOB K cpejie OOMTaHus U JeHCTBUIO SKOJIOTMUYECKHX (PaKTOPOB;
— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M YHEPTUH B IKOcHcTeMe (IIenH MUTaHHS);
— MPUBOJUTH JI0KA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHUsI OMOpa3HO0Opa3us A YCTOMUMBOTO pa3BUTHS U OXPaHbl OKPYXKaloIIen Cpepl;
— OLIEHUBATh JOCTOBEPHOCTH OMONIOTUYECKON MH(OPMAIINH, TOTYYEHHON U3 Pa3HBIX UCTOUHUKOB,
— MPEACTaBIATh OMOJIOTNYECKYI0 MH)OPMAIUIO B BHJIE TEKCTA, TAOIUIBI, TpaduKa, AUarpaMmbl U JIeTIaTh BHIBOJIbI HA OCHOBAHUH
IIPEJICTABJICHHBIX JaHHBIX;
— OLIEHUBATh POJIb JOCTHKEHUI T€HETUKH, CEIEeKIINH, OMOTEXHOJIOTUH B MIPAKTHUECKON JeITEIbHOCTH YeI0BEKa,
— OOBSICHATH HETaTHBHOE BIIMSHUE BEIIECTB (aJIKOT OIS, HUKOTHHA, HAPKOTUYECKHMX BEUIECTB) Ha 3apOBIIICBOE PAa3BUTHE YEIOBEKA.
BeinmyckHUK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYHUThCS:
— oasambv HayuHOe 00bACHEHUe DUONIO2UYECKUM PaKmam, npoyeccam, A6NeHUAM, 3AKOHOMEPHOCMAM, UCNOb3YA DUOI02UYecKUe Meopull
(KemouHyo, 360H0YUOHHYIO), YUeHUe 0 Ouochepe, 3aKOHbL HACIe0CMBEHHOCMU, 3AKOHOMEPHOCIU USMEHYUUBOCTIU,
— Xapakmepu3o8amu CO8peMenHble HANPAGIeHUsl 8 PA3GUMUU OUOTO2UL; ONUCHIBAMb UX BOZMOICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU 0eamelbHOCMU;
— cpasHusamsv cnocobwl denenust Kiemxu (Mumo3s u meios);
— pewams 3a0ayu Ha nocmpoerue ppaecmernma emopoti yenu [J[HK no npeonoscennomy ppaemenmy nepeoii, uPHK (MmPHK) no yuacmxy J{HK;
— peuwams 3a0ayu Ha onpedeieHue KOIUiecmed XpoOMOCOM 8 COMAMUYECKUX U NOI0BbIX KIeMKAX, d MAaKice 8 KIemKax neped Hauaniom oeienus (metiosa
WU MUMO34A) U NO €20 OKOHYAaHUU (019 MHO2OKIEMOYHbIX OP2AHUMOS);



— peuitambvb ceHemu4ecKkue 3a0ayu Ha MOH02U6p1/l()H0€ CKpeuwjueaHue, cocmaeisinb Cxembvl MOH02u6pI/laH020 CKpewueaHusl, npuUmMeHsis

3AKOHbL HACICOCMEEHHOCIU U UCnob3ys 6u01102ut¢ecz<yf0 MEePMUHOTIO2UIO U CUMBOTIUKY,

— ycmaHaeaueanib mun HACIe008aHUs U xapakmep nposeileHUsl npusnaka no 3A0AHHOLL cxeme pO@OCﬂOGHOI;l, NPUMEHAS 3AKOHbL HaCJle()Cl’l’leeHHOCWlu;
— OYeHuesanb pesyibmamal 63AUMOOCUCEUSL YeTI08eKA U OprOiCClIOI/{/leIZ cpedbl, NPOCHO3UPOBAMb B03MONCHbLE nocie0Ccmeust 0esimeilbHOCMU 4ell08eKd
ons Cyuecmeosarnusl OMOeNbHbIX OUOI02UYECKUX 0OBEKMOS U yeivlx npupodnbzx 00061/{466‘1’}’18.

YuyeoHo-TemaTnueckui miaan 10 Kiace

Tembl (pa3aennl) Kos1-Bo yacoB
1. Beenenue S)
2.MoJieKyJIsIpHbIil YPOBEHb 12
3. KiieTouHblii ypoBeHb 19
Hroro: 36 4 pe3epsB

Yyeono-treMaruueckuii mian 11 kaace

Tembl (pa3aensi) Kox-Bo yacoB
1.0OpranusmMeHHbI ypoBEHb 10
2.ITonmyns1MOHHO-BUIOBOH YPOBEHD 8
3.DKOCUCTEMHBIN YPOBEHb 8
4. buocdepHblil ypoBEHb 9
Hroro: 35




Bujbl u ¢popmbl KoHTpOJIs 0 6uojiorun 10 kiaace

Tewma.

KonuuectBo

UCTBCPTH

Komuuec
TBO
JaCoB.

JlaGoparo
PHBIX
pabor.

[IpakTnue
CKHUX
pabor.

OKCKy
pcwit.

KonTpon
bHBIC
TECTBI

JTabopaTopHbIe U MIPAKTHYECKUE PAOOTEI
( Ha3BaHUeE)

BBenenue

5

2

0

1

JlabopatopHas padoral«lcnonbp3oBaHre Pa3TUIHBIX METOAOB IPU
M3ydeHHH OMONIOTHYECKHX 00BEKTOB

JlabopatopHast pabota 2 «MexaHU3MbI CAaMOPET YIS,

MonekynspHbIi YpOBEHb

1-3

13

JlabopatopHas padora 3 «OOHapyxeHHe
JIMnuI0B, yraeBonoB, OEJIKOB ¢ TIOMOIIBIO KAYECTBEHHBIX PEaKIUil»

JlabopaTopHast paborad «KaTanutuyeckas akTHBHOCTb ()epMEHTOB (Ha pUMepe
aMmMIIa3bl)»

Krnerounslit ypoBeHb

17

JlabopatopHas padora 5 «TexHrKa MUKPOCKOITMPOBAHUS.
«CpaBHEHHE CTPOCHUS KIIETOK PACTEHUH, )KUBOTHBIX TPHOOB 1 OaKTEPHiA MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENaparax u UX OMHCaHHE».

JlaGopatopHas pabotab «HabmroneHue mia3Monn3a 1 IeTIa3Moin3a B KIeTKax
KOXKHIIBI JTKa».

JlaboparopHas pabora7 «[IpuroroBienue, paccMaTpHBaHUE U OMTUCAHUE
MUKpOIIPENAapaToB KIETOK PACTEHUI».

JlaboparopHas pabora 8 «HabnroneHre 1BHXeHUS [ITOIIA3MBI Ha IPUMeEpe
ucTa SI0AEN».

JlabopatopHas pabora9«CpaBHeHHE CTPOCHHUS KIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB U OaKTEpUii».

IMpakTtnueckast padbora 1 Pernenne sJeMEHTapHBIX 33124 110 MOJICKYIISIPHOI
OMOJIOTHUH.

HToro 3a rox.

35




HOPMbI U KPUTEPUU OINEHUBAHUA

OueHnBaHHe YCTHOTO OTBETA y4aLMXCH

OrmMmertka "'5" craBuTCA B ciay4ae:
1. 3nanus, NOHUMaHUS, TIYOUHBI YCBOCHUS 00YJaIOUIMMCS BCEro 00bEéMa MporpaMMHOro MaTrepHaia.
2. YMeHUs BBIICTATH ITIaBHbIE OJIOKEHHS B U3y4YEHHOM MaTepuaie, Ha OCHOBaHUH (PaKTOB U MPUMEPOB 0000IIaTh, JIeNaTh BEIBOJIbI, YCTAaHABIMBATh
MEXIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSI3HM, TBOPUECKU MPUMEHSIET MOTydYeHHbIC 3HAHUS B HE3HAKOMOM CUTYaIHH.
3. OtcyrcTBUE OMIMOOK M HEOUETOB MIPU BOCTIPOU3BEICHUN N3YYECHHOTO MaTepuaa, pyU YCTHBIX OTBETAX YCTPAHEHUE OTAEIbHBIX HETOYHOCTEH C
MOMOILBIO JIONIOJTHUTEIBHBIX BOIIPOCOB YUUTENS, COOMIOACHUE KYIbTYPbl YCTHOH PEUH.
Ormerka "'4"":
1. 3naHue Bcero n3yuyeHHOro NPOrpaMMHOIO MaTepuania.
2. YMeHUH BBIICTATH IVIaBHBIC MOJI0KEHHS B U3yYEeHHOM MaTepuaie, Ha OCHOBaHUU ()aKTOB U IPUMEPOB 000011aTh, A€7IaTh BBIBOABI, YCTAHABIUBAThH
BHYTPUIIPEIMETHBIEC CBSI3H, IPUMEHSATH II0JIy4YCHHbIC 3HAHUS Ha ITPAKTHKE.
3. HesnaunrenpHble (HerpyoOble) OMIMOKH U HEAOYETHI IIPU BOCTIPOM3BEICHUN H3YUYESHHOTO MaTepHaa, COOII0ICHUE OCHOBHBIX MPaBUII KYJIBTYPbl YCTHOM
peun.
Otmerka "'3" (ypoBeHb IPEICTABICHUH, COYECTAIOIIUXCS C DJICMEHTAMU HAy4YHBIX MOHATHH):
1. 3HaHMe 1 yCBOCHHE MaTepHaja Ha ypOBHE MUHUMAIIBHBIX TPEOOBAHUN POTrPaMMBl, 3aTPyJHEHHE IIPU CAaMOCTOSATEIbHOM BOCIIPOM3BEICHUH,
HE00X0AMMOCTh HE3HAUNTENBLHON TTOMOIIH MPETo1aBaTels.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS IPH OTBETaX HAa BUAOU3MEHEHHBIE BOIIPOCHI.
3. Hannuue rpy6oii ommOKy, HECKOIBKUX HETPYOBIX MPH BOCIIPOM3BEICHUN U3YYEHHOT0 MaTepuaa, He3HaYUTeIbHOE HeCOOII0IeHEe OCHOBHBIX MTPABUIT
KYJBTYpBl YCTHOU peyH.
Otmerka "'2"":
1. 3HanMe u ycBOGHHE MaTepHaja Ha YpOBHE HUKe MUHUMAJIBHBIX TPEOOBAHUI MPOrpaMMbl, OTAEIbHbIE MPEICTaBICHU 00 N3YyYeHHOM MaTepHale.
2. OTcyrcTBUE YMEHM paboTaTh Ha ypOBHE BOCIIPOM3BE/ICHNUS, 3aTPy/IHEHUS IPU OTBETAX Ha CTAHAAapPTHBIE BOIIPOCHL.
3. Hanmmune HeCKOIBKUX TPYOBIX OINOOK, OOJIBIIOTO YKCia HErpyObIX MPU BOCIIPOM3BEICHUN U3YYEHHOTO MaTepraa, 3HaunTeIbHOEe HeCOOoAeH e
OCHOBHBIX IIPABUJI KYJIBTYpBl YCTHOU peyH.

OneHka BbINOJHEHHS] TPAKTHYECKUX (1aG0OPaTOPHBIX) padoT.

Otmetka "'5"" cTaBuTCS, €CIU YUCHHK:

1) nmpaBUIIEHO OTIPEAEIHII LIENb OMbITA;

2) BBITIOJIHUII pabOTy B TIOJTHOM 00BbEME ¢ COOIIOICHHEM HEOOXOIMMOH MOCIIe0BATEILHOCTH MTPOBEICHHS OIIBITOB U M3MEPEHHIA;

3) caMOCTOSITENHHO U PAIllMOHATIBHO BBIOPAN M MOrOTOBHII JUIS OIBITA HEOOXOJMMOE 000PYIOBaHUE, BCE OIBITHI ITPOBEI B YCIOBUAX M PEKIMAX,
o0ecreynBaroIuX NOJYyYeHUE PE3yJIbTaTOB U BHIBOJIOB ¢ HAHMOOJIbIIEH TOUHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTHYHO OMHCAN HaOMOACH!US U CPOPMYITHPOBAI BBIBOJIBI U3 ONIBITA. B MpeacTaBieHHOM OTYeTe MPaBHIBHO U aKKYPaTHO BBITIOJTHUIT
BCE 3aMKCH, TAOJIULIbI, PUCYHKH, TPa(UKH, BEIYUCICHUS U CJIEJIall BHIBOJIBI;

5) nposBiISeT OpraHU3alMOHHO-TPYAOBEIE YMEHUs (MI0/IEPKMUBAET YHCTOTY pab0oyuero MecTa u MopsioK Ha CTOJIe, SJKOHOMHO MCHOJIb3YeT PACXOIHbIE
MaTepuabl).

7) SKCIEPUMEHT OCYIIECTBIISET 110 IUIaHy C YYETOM TEXHUKH 0€30MacHOCTH U MpaBmiI paboThl C MaTepHalaMHi U 000PYI0BaHUEM.



OtMmeTtka "'4" cTaBUTCS, €CIIM YYCHHUK BBITIOJTHIUII TpeOOBaHUS K olleHKe 5", HO:
. OTIBIT IPOBOJIMJI B YCIIOBUSX, HE 00ECIICUNBAIOIIMX JOCTATOYHON TOYHOCTH U3MEPEHHIA;
. WK OBLJIO JOMYIIEHO JIBa-TPU HEJ0YETa;
. WK He 6oiee 0IHOH HeTpyOO# OMIMOKU U OJTHOTO HEJ0YeTa,
. WIK SKCTIEPUMEHT MPOBEJICH HE MOJTHOCTHIO;
. WIX B ONTMCAaHUU HAOIIOICHUNA U3 OTIbITA JOMYCTHII HETOYHOCTH, BBIBOJIBI C/IENIA)l HETIOJIHBIE.
Otmetka "'3" cTaBuTCA, €CITU YUCHHK:
1. npaBUJIbHO OTpENENUI 1IeTh ONBITA; pa0OTY BBHIIOJIHIET IPABUIHHO HE MEHEE YeM HAIOJIOBHHY, OJIHAKO 00BEM BBIIIOJHEHHOM YacTH TaKoOB, YTO
MO3BOJISICT MOJIYYUTh MPABUIIBHBIC PE3YIbTAThI U BBIBOBI 10 OCHOBHBIM, IPUHIUITUAIBHO BaKHBIM 33a/1a4aM PaOOTHI;
2. unu nmoabop obopynoBaHus, OOBEKTOB, MATEPHATIOB, a TAKXKE PAOOTHI IO HaYaTy OIBITA MPOBEN C IOMOIIBIO YYUTENS; WM B XOJI€ TIPOBEJCHUS OIBITA U
M3MEpEeHUi ObLIN TOMYIIEHbI OUTMOKH B ONKMCAaHUM HaOII01eHuH, (GopMyIHMpOBaHUH BBIBOJOB;
3. OIBIT IPOBOJWIICS B HEPAILIMOHAIBHBIX YCIOBUAX, YTO MPUBENO K MOIYYEHHIO PE3YIbTaTOB C OOJbIEH MOIPEIIHOCTRIO; HIIM B OTYETE OBLIN JIOMYILICHBI B
001IeH CII0KHOCTH He OoJiee IBYX OMMOOK (B 3aIMCAX SIMHUL, M3MEPEHUSIX, B BBIYMCICHUX, IpapuKax, TaOIUIax, CXeMax, U T.1.) He IPHHLIUITHAIBHOTO
JUI JaHHOM paboThI XapakTepa, HO MOBJIMABIINX Ha PE3yIbTaT BBIIIOJIHEHHUS;
4. nomyckaet rpyOyro omuOKy B XoJie dKcriepiuMeHTa (B 00bsicHeHHH, B 0(pOPMIICHUH PabOThI, B COOJIOICHUU TIPABHJI TEXHUKH O€30MAaCHOCTH MPH PaboTe C
MarepuanaMu 1 000pyJOBaHHEM), KOTOPasi UCIPABISETCS 110 TPEOOBAHHUIO YUUTEIIS .
Otmetka "'2"" cTaBuTCSA, €CIU YUCHHK:
1. He onpenenna cCaMOCTOSITENBHO 11€JIb OMBITA; BBHITOJIHUI paboTy HE MOJIHOCTHIO, HE MOATOTOBHII HY>)KHOE 000pyI0BaHHE U 00EM BBHIIIOJHEHHOW YacTH
paboThI HE IO3BOJISIET C/IENIATh MPaBUIIbHBIX BHIBOJIOB,;
2. VUM OTIBITHI, U3MEPEHUS, BBIUMCIICHUS, HAOIIOACHUS TPOU3BOIMIINCH HETIPABUIIBHO;
3. UM B X0J1e padOTHI U B OTUYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHBIE B TpeOOBaHUAX K OlleHKe 3",
4. nomyckaet nBe (1 Oosee) rpyOble OMMOKK B XO/I€ SKCIIEPUMEHTA, B 00BSICHEHHH, B 0popMIIEHHH pabOThI, B COOJFOICHUH TTPABHJI TEXHUKH 0€30MacCHOCTH
npu paboTe ¢ BellecTBaMu U 000pyJI0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTh JIAKe M0 TPEOOBAHHUIO YUUTEIIS.

OueHka caMoCTOSITeJIbHBIX NMCbMEHHBIX 1 KOHTPOJIbHBIX PadoT.

g~ wN -

Otmetka "'5"" cTaBuUTCS, €CIM YUCHHK:

1. BemoHUI paboTy 6e3 ommbOK U HEIOUETOB,;

2) morycTHi He 00Jiee 0JTHOTO HE0YeTa.

Otmetka "'4"" cTaBUTCS, €CIIM YUEHHUK BBIOJHUI PadOTY MOJHOCTHIO, HO IOMYCTHII B HEHl:

1. e 6011ee oHON HErpyOOM OIIMOKH U OJTHOTO HEJIOUETa;

2. win He 0oJjiee IBYX HEJ0YETOB.

Otmerka "'3"" cTaBUTCH, €M yYEHHUK NPABHIBHO BHITOJIHUI HE MeHee 2/3 paOoThl WK TOTTYCTHIT:
. He OoJiee IBYX rpyObIX OoIMOoK;

. UJH He OoJiee 0fHOM TpyOoil U 0HOM HErpyOOil OIIMOKK ¥ OJJTHOTO HEJO0YETa,

. WK He 6oJjiee IBYX-TpeX HerpyObIX OMNOOK;

. WM OJTHOM HerpyOoii OIIMOKHN U TPEX HEJAOUETOB;

. WK TIpY OTCYTCTBUM OLIMOOK, HO NP HATHYUH YETHIPEX-TISITH HEJOUETOB.

Otmetka "'2" cTaBuUTCS, €CIIM YUCHHK:

1. nomycTui yncao OMMUOOK U HEAOUYETOB MPEBOCXOAIIEEe HOPMY, IPU KOTOPOIl MOXKET ObITh BBICTABJIEHA OLIeHKa 3",
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2. WK €CIU MPAaBHUJIbHO BBIIMTOJIHUII MCHEC IMOJIOBHUHDBI paGOTBI.
OneHka BBINOJTHEHHUSI TECTOBBIX PadoT 10 OMOJIOTHH

OLICHKA MHHUMYM MaKCUMyM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OuneHuBaHue NPOEKTHON PadoOTLI O OUOJOTrHHU

OO01e TPe0OBaHU K IPOCKTHOM padoTe o OHOJIOTHH.

[TpeacTaBisieMblil TPOSKT JOJDKEH UMETh THTYJIBHBIN JIUCT C YKa3aHUeM: paMUINU, UMEHH, OTYECTBA UCIIOJTHUTENS M PYKOBOAUTENS (€H) MpoeKTa, Ha3BaHUE
MPOEKTa, roJla HamkcaHus paboThl, yKazaHHEM Iesell U 3a[1a4 IPOEKTHON paboThI.

Copep:xaHrie MPOSKTHON pabOThI TOJDKHO BKIIIOUATh TaKUE Pa3/ieibl, KaK:

— BBeJIEHHE, B KOTOPOM 00OCHOBBIBAETCS AKTYaJIbHOCTh BRIOPAaHHON MIIM pacCMaTpUBAaEMOM POOIIeMBI,
— MECTO U BpeMsl BBITIOJIHEHHUS paOOTHI;
— KpaTKoe ONMCAHUE UCTIOIB3YEMBIX METOIMK C CChUIKAMU Ha UX aBTOPOB (€CIIH TAKOBBIE HEOOXOIUMBI JUIsi pa0OThI WIIM MCIIOJIb30BAIUCH B HEM);
— CHUCTeMaTU3UpOBaHHbBIE, 00pabOTaHHBIE PE3yAbTAThl UCCIIECIOBAHUN;
— BBIBOJIBI, C/ICJIAHHBIC TIOCJIE 3aBEPILCHUs pabOThI HAJ IPOEKTOM;
— MPaKTHYECKOE UCIOIb30BaHUE PE3YyIbTaTOB MPOEKTA,
— coIMalibHas 3HAYMMOCTb IIPOCKTA;
— mnpuiioxkeHue: GoTorpaduu, CXeMbl, YEPTEKH, TepOapuu, TAOIUIBI CO CTATUCTHYECKUMU TaHHBIMH U T.1I.
Kpurtepnu oneHKH NPOEKTOB 110 0MOJI0THH:

— YETKOCTh MMOCTABICHHOM IEJIH U 3a7a4,;

— TeMaTH4YecKas aKTyaJIbHOCTh M 00BhEM HCIOJIb30BAHHOM TUTEPATYPHI;

— 000CHOBAaHHOCTH BBIOPAHHBIX METOIUK IS IPOBECHUSI HCCIIEI0OBAHUM;

— TIOJIHOTA PACKPHITUSI BELIOPAHHON TEMBI IIPOCKTA,

— 000CHOBAaHHOCTH BBIBOJIOB M UX COOTBETCTBUE MIOCTABICHHBIM 33/[a4aM;

— YpOBEHb NPE/CTABICHHBIX TAaHHBIX, TIOJYUCHHBIX B X0OJIC UCCIICOBAHUS BRIOpAaHHOM MpoOsieMbl (00bekTa), nx 00padoTka (pu HEOOXOTUMOCTH);
— aHaJIM3 TMOTYYCHHBIX JaHHBIX;

— HaJIWYUE B padoTe BHIBOJIA MJIA TPAKTHUECKUX PEKOMEHTAIHIA;



— KadecTBO oopmiieHUs: paboThl (Hamuure (oTOMaTepUaIoB, 3apPHUCOBOK, CIIMCKA UCTIOIB3YEMOU JTUTEPaTyPhl, TepOapHBIX MAaTEPHATIOB K ITPOEKTAM I10
OOTaHUKE U T.]I.).
Kpurepun oleHKH BBICTYIICHUS JOKJIATYNKA 110 3aI0MTE MPOEKTA:

— 00OCHOBAaHHOCTH CTPYKTYPHI TOKJIA/Ia;

— BBIWICHEHUE IJIaBHOTIO;

— TIOJHOTA PACKPBITHS BBIOPAHHON TEMaTUKU UCCIICOBAHUS TP 3aIIHUTE;

— HCHOJIb30BaHUE HATJISIHO-UJUIFOCTPATUBHOTO MAaTEPUAIA;

— KOMIIETCHTHOCTD, APYIUPOBAHHOCTH JOKIa4hKa (BBICTYIAIONIET0) U YMEHHE €ro OBICTPO OPHEHTUPOBATHCS B CBOEH paboTe MpH OTBETaX Ha BOMPOCHI,
3aJjaBacMble KOMUCCHEH (WICHAMU XKIOPU WIIA YKCIIEPTHOM KOMHUCCHUEH);

— YpOBCHb NPEACTABJICHHUS JOKIIAAa IO MPOCKTY (yMEHHUE MOJIb30BATHCS MPH M3JI0KEHUH JO0KIaa ¥ OTBETaX Ha BOMPOCHI MaTepUaliaMH, TIOJTYUYCHHBIMHU B
XO0JI€ MCCJICIOBAHMUs), YETKOCTh U SCHOCTh MPU OTBETaX HAa BCE BO3HMKAIOIIUE B XOJC MOKJIAZa BOIMPOCHI IO MPOCKTY, YTO SBJSICTCS HEOTHEMJIEMBIM
MOKa3aTeiaeM CaMOCTOSTETbHOCTH BBIMIOJTHEHUS PaOOTHI IO BEIOPAHHOM TEME.

Jluteparypa u cpeacTsa oOydeHHs

[Tporpamma: [Iporpamma no 6uonoruu uis 001e00pa3oBaTeNbHbIX Ko (coopHuKbHonorus. Padourne nporpammel. [Tpeamernas muHus
yueOHuKoB «JInmHus sxu3Hm». 10—11 knaccsl: yued. mocodue uist 001eo0pa3zoBaTelbHbIX. Opranu3anuii: 6a3osbiii ypoens / B. B. [laceunuk, I'. I
[IBenoB, T. M. E¢pumoBa. — M. : [IpocBemenue, 2017

Yuebnuk: buonorus. 10 knace: yue6. s o6mieodpasosar. Opranusanuii: 6a3oBbiii yposers / [B.B. ITaceunuk u ap.]; nox pea. B.B, [Naceunuka. —
3-¢ m3a. — M.: [Ipoceemenue, 2021. — 223 c.: wi. — (JIunus xxu3Hm).
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Kanenoapno - memamuueckoe nnanuposanue «5HOJI0ru:A. 10 KJIACC»
1 yac B Hezes10, Beero 36 4 (0a30Bblii ypOBeHbD)

Ne Tema ypoka/ Tun ypoka O0yu-cs ¢ IInannpyemsble 06pa3oBaTeIbHBIE Pe3YIbTATHI Jlata
n/n OB3 (B coorBercTBUHU ¢ PT'OC)
NnpeaMeTHbIC MeTalpeIMETHbIC JJUYHOCTHBIC IJIaH (l)aKT
yya
Beenenmne (54.)
buonorus B cucreme Hayk NmMmeth Omnpenensats MecTo Bocnuranue y
Beoonwiil NPEeCTaBICHUE O OHMOJIOTHH B CUCTEME HAYK. y4almuxcs 4yBCTBa
Axmyanuzayusn 3Hanuil OUOJIOTHH, KaK Hayke OLEeHUBATH BKJIA/T ropocTH 3a
1/1 0 JKHMBO# IIPUPOJIE; O | PA3IMUHBIX YUCHBIX- POCCHIICKYIO
HpO(bCCCI/ISIX, OMOJIOTOB B pa3BUTHE HAYKH ouo JIOTUYECKYIO
CBSI3aHHBIX C Ouonorun HaYKYy.
ououorueii; 06 .
o BoinenatbocHOBHBIE METOABI TTo3HaBaTe/ILHBIA
2/2 | OOBbeKT u3yueHus OUOIOTHH YpPOBHEBOM N S
OpraHH3aIUH KUBOH
Beceoa ¢ anemenmamu obvschenus, MIPUPOIBI. . HayKaM.
cocmaejieHue ma@zuubz 3HaHHe 6H0HOFH_ O6'B$ICHHTB 3HAYECHUE HOHHMaHHe MHO-
OHOI0run JJIs1 ITIOHUMaHHu A
HecKx HayK 1 Hay‘IHOﬁ KapTUHBI MUpa FOOGPEB M M C/HHCTEA
0OBEKTOB UX H3Y- »KUBOM IPUPOJIbI HA
yenus. SHAHHE CocraBiieHnE Ha OCHOBE OCHOBAHHUH 3HAHUH O
MIPU3HAKOB KUBBIX paborst MIPU3HAKAX KHUBOTO.
3/3 | Metoabl HaydHOTO OpraHusmoB, ymerue | © Y4eOHUKOM U IPYTUMH P
[O3HAHMS B OMOJIOTHH UHGOPMAITMOHHBIMH calm3alnnun

JlabopaTopnas paGora 1
«Hcnosib30BaHNe pa3IMYHbIX
MeTO10B NpPH

H3y4eHUH OHOJIOrHYeCKHX

00bEKTOB
Kombunuposannutii.

JIaBaTh UM
XapaKTEPUCTUKY.
Paznuyenne 00b-
€KTOB JKHUBOU U
HEXUBOU NPUPOMBI.
3HaHue u
coOmoieHNe MpaBuIl

HMCTOYHUKAMU CXEMBI,
PACKpBIBAIOLLIEHN dTAIIbI
MIPOBEICHUS

Hay4YHOT'0 MCCIIEIOBAHUS U
UX B3aHUMOCBSI3b.

YMenue onpenensTe Lenb
YpOKa U CTaBUTH 3aJa4H,

ATHYECKUX YCTAHOBOK
10 OTHOIIIEHHIO K
OMOJIOTHYECKUM
OTKPBITHUSM,
HCCIIEIOBAHUAM U UX
pe3yJbTaram,




4/4

buonornueckue cucTeMsl
U UX CBOMCTBa
JlaGopaTopuas padora 2

«MexaHH3MBI CAMOPEryJIsIun».
Kombunuposannutii.

paboThl B KaOUHETE
ouosoruun

HEOOXOIUMBIE TS e
JOCTHKEHUSL.

YMeHHne BOCIPUHUMATH
nH(pOpMaIIo Ha CITYX,
paboTaTh B cocTaBe

5/5 | O6ob6marouuii ypok mo TBOPYECKHX TPYIIIL.
TeMe:«bHosorus B cucTEMe HaYK.
MeTtoabl HAYYHOT 0
MO3HAHUS B OHOJIOTUM»
(koHTpONBHBII TecT 1)
Ypox 0b60bwenus u cucmemamuzayuu
3HAHUU
Mouaexkyasipaslii ypoBens (13 4.)
MoneKkynsipHblii YpOBEHB: 3HaTh OCHOBHBIE Onpenensts npeamer, YMeTb 00BSICHATH
6/1 | oOriast xapakTepUCTHUKA METO/IbI U3yYECHUS 3271441 U METOIbI HEO0O0XO0UMOCTh
y KJIETKHU; UMETh HCCIeIOBAHMS THTOToruy | SHAHUH O KICTOYHOH
'POK U3YHUEHUA U NePEUHHO20 3AKPeNIeHUs HpeI[CTaBHeHI/Ie 0 TeOpI/II/I IS
SHAHUIL KaK HayKH.
MOJIEKYJISIPHOM 06 MOHUMAaHMUS €TMHCTBA
Heopranuyeckue BemecTsa: YPOBHE OpraHH3aLiy bACHATD 3HAICHUC CTPOEHHS U
712 2@[2’ com ’KMBOTr0.3HaTh cocTap, | TOTOTHACCKHIX (GYHKIIMOHUPOBAHUSI
OMOUHUPOBAHHbIU.
P CTpoeHue U QYHKIIUU Hccienos a6HHH Al OPraHU4eCcKoOro Mupa.
OpraHHYecKuX pa3BUTHUS OMOJIOTUH U o
8/3 | Jlunmmpl, ©X CTPOCHUE U (PYHKIIUH. BelIecTB, BXomsmx B | APYTHX OroIOrnIecKux BIIaICHAC
, HayK MHTEJUIEKTyaJlbHBIMU
COCTaB >KUBOTO; :
Kombunuposannwiii OOBsACHATH 3HAUCHUE YMEHHSIMM.
3HaTh OMPCACIICHUC KJIETOYHOUN TCOPHUHU IJIs AOKa3bIBaTh, CTPOUTH
YrneBoasl, UX CTPOCHUE U
OCHOBOIIOJIararommx pa3BuTHUA 61/10 JIOTUU pacCyxCHus,
KIIHH. o N
Py . OHATHH. CpaBHMBATh XUMUYECKUN dHAJIM3MPOBATH,
9/4 Kombunuposannviii
ATOMBI U MOJICKYJIBI, COCTAaB KHUBBIX AC€J1aTh BbIBOBI.
OpPraHUYECKUE U
B HIe)opraHquCKHe opramRiion 1 Te CtpopmrposanHoCTE
€JIKH, COCTaB U CTPYKTYypa. i
P I PZ’K Yp semteoTEa HEKUBOU IPUPOJIB, HO3HABATEMLHEIX
10/5 OMOUHUPOBAHHBLU , 8b100pOUHAA 101 ) [IeaTh BLIBOJbI HA OCHOBE | HHTEPeCOB H
npogepka mempaoet KOBaJICHTHAasA
cpaBHeHUSI. OOBSICHATH MOTHBOB,
11/6 | benku. OyHKIMH OSIKOB CBS3b,
pOJIb HEOPTAHUYECKUX U HaIpaBJICHHbIX HA
MAaKpO3JIEMEHTHI,

KomOnHMp oBaHHbIH

OpraHu4YCCKux

HU3YUCHUC TCMBI.




12/7

JlaGopaTopuas padora 3
«O0Hapy:xeHHne

JInnuaos, yriieBoaos, 0€JIKOB ¢
MOMOIIBIO KA4YeCTBEHHBIX
peakuuii»

YPOK -NpAKMUKYyM

13/8

®epmenTsl - buonornyeckue
KaTaJIu3aTopHl.
JlabopaTopnas pa6ora 4
«KarammTnueckas
AKTHBHOCTH ()epMEHTOB (Ha
npuMmepe

aMuJIa3bl)»

Kombunuposannutii

14/9

HyxkiiennoBbIE KUCTOTHI:
JIHK u PHK

Kombunuposannviii

15/10

AT® u npyrue HyKI€OTUIbI.
Burtamuns!
Kombunuposannviii

16/11

Bupycsl

Kombunuposannwiii.

MUKPO3JIEMEHTHI,
OMOTIOIMMEPBI:

TOMOTIOJMMEPHI 1
reTePOIIOINMEPHI.

OcobeHHOCTH
XAMHYECKOTO COCTABA
KHUBBIX OpFaHI/I3MOB .

Heoprannueckue u
BelecTBa. Poiab BOIBI,
MHHEPAIBHBIX COJIEHT
B OpPraHHU3Me.

OcobeHHoOCTH
XAMHUYECKOTO COCTABA
KHUBBIX OpFaHI/I3MOB .

Opranuueckue
BeliecTsa. Poib
yIJE€BOJIOB, JINMUJIOB,
0€JIKOB, HyKJIEMHOBBIX
kuciot, AT® B
OpraHusme

MexaHu3M JeicTBUS
KaTaau3aTopoB B
XUMHYSCKUX
peakuusx. JHeprus
aKTHBAlHHU.
Ctpoenue pepmeHTa:
AKTUBHBIN LIEHTD,
cyOcTpatHas
CHEU(PUIHOCTb.

BELIECTB B KJIETKE
XapakTepu30BaTh KIETKY

KaK CTPYKTYPHYIO €IUHUILY
KHBOTO.

Pa3BuTue nozHaBaTenbHOIO
UHTEpeca K

M3yYEHHIO OMOJIOTUH U
MEXIIPEIMETHBIX

3HAaHUH MPH U3Y4EHUH
Marepuana o

XUMUYECKHX CBS35X B
MOJIEKYJIaX BEUIECTB,
UCKYCCTBEHHOM I10JIyYEHUHU
OpraHMYECKUX

BELIECTB U JIp.

Pemenune Ouosornyeckux
3a7a4 B LEJIAX
noarotosku Kk EI'D.

HpOBOI[I/ITB OHOJIOTHYCCKHE
HUCCICAOBAaHUA U ACIATh
BBIBOJbI HA OCHOBC
MOJIYYCHHBIX PE3YJIbTATOB.

[IpuMeHATE MOIENN U CXEMBI
Ul pelieHHus Y4eOHBIX |
MO3HaBaTENbHBIX 33124,

Bnaners npuémamu
CMBICJIOBOT'O UTEHMUS,
COCTaBJIATH TE3NUCHI U IIAHEI -

Bnanenue
COCTaBJISIOIUMH
yueOHo-
HUCCIIEIOBATEILCKOM
JIESATEIIbHOCTBIO.

YMeTb 00BACHATD U
[IPUMEHATH 3HaHUS B
MIPAKTUYECKOU
NESITEIbHOCTH

VYBaXuTeIbHO
OTHOCHTLCS K
YUUTENO U
OJTHOKJTACCHHKAM.

Haxoants BBIXOT U3
CIIOPHBIX CUTYaIUil.

Kputnunoe
OTHOIIIEHHE K CBOUM
MOCTYIKaM,
0CO3HaHHE
OTBETCTBEHHOCTH 34
HX IMOCIEACTBUS.
[Tonumanue 3HAYEHUS
oOy4eHMS s
MMOBCEIHEBHOH KU3HH.

®opMHUpoBaHKE
COOCTBEHHOM




17/12

O0o01maommii ypox no reme
«MoJiekyasipHbIi YPOBEHb
OPraHM3aLMH KUBOH NPUPOIBLI»

(KOHTpOJIBHBII TeCT 2)
Ypox o06obwenus u cucmemamusayuu
3HAHUU

KodepmeHTs!.
Otnuuns pepMeHTOB
OT XUMHUYECKUX
KaTaJIu3aTOPOB.
benku-akTuBaTopsl U
Oenku-

MHTUOUTOPBI

3HaTh 0 BUpPYycax Kak
HEKJIETOYHBIX (popmax
KU3HU.

KOHCIICKTHBI 11O pE3yJibTaTaM
4TeHus; KIacCU(PUIIMPOBATh
Y BBIOUpATh KPUTEPUH IS
KJIacCU(UKAIUU.

ITO3HUIIUH TI0
OTHOIICHUIO K
OMOJIOTHYeCKOM
nH(popMaInH,
[I0JIy4aeMon

U3 Pa3HBIX
HCTOYHHKOB.
PaszButne
II03HABATEILHOTO
UHTEpeca mpu
W3Y4YCHHUH
JIOTIOJTHUTEIILHOIO
MaTtepuana
yueOHHUKa

Knerounslii ypoBenb (17 4.)

18/1

Knerounslit ypoBeHb: oO1ias
xapakrepuctuka. Kiierounas
TEOpHs

JlabopaTopnasi paGora 5
TexHUKa MEUKPOCKONIUPOBAHUS
«CpaBHeHHe CTPOCHHS KJIETOK
pacTeHHH, )KUBOTHBIX

rpu6oB U GaKTepuil Mo
MHMKPOCKOIIOM Ha

rOTOBBIX MHKpPOIIpenaparax u ux
ONHCAHHEe».

Beoonwiil. Axkmyanuzayusa 3nanutl

19/2

CtpoeHue KIETKH.
Knerounas memOpana.
[Huromnaszma. Knetounsrit
ueHtp. Llurockener

3HaTh OCHOBHEIC
METO/IbI U3yYEHUS
KJICTKH; OCHOBHBIC
IIOJIOKCHUS
KJIIETOYHOU TEOPUH;
HMMETb MpeJICTaBICHUE
0 KJIETOYHOM YPOBHE
OpraHu3aIuy >KUBOTO

Omnpenenenue
OCHOBOITOJIAral0IINX
MMOHSITHIA:

LIUTOJIOTUsI, METOIbI
W3YYCHHUS KJICTKH,
yABTPALECHTPUPYTUPO
BaHUE, KJIIETOYHAS
TEOpHsl.

3HaTh 0COOCHHOCTH
CTPOEHUS KJICTKH

Onpenensrts npeamer,
3aJa4M ¥ METOBI
HCCIEI0BAHUS IIUTOJIOTUH
KaK HayKH.

OOBSACHATH 3HAUCHUE
[IUTOIOTUYECKUX
HUCCIEeI0BAHUN IS
pa3BUTHsI OMOJIOTUU U
JIPYrux OMOJIOTUIECKUX

HayK

OOBACHATL 3HAUECHUE
KJIETOYHOM TeopHuu Ajst
pa3BUTHS OMOTOTUN

XapakTepu30BaTh KIETKY
KaK CTPYKTYPHYIO

VYMeTh 0OBSCHATE
HEOOXOIMMOCTh
3HAHUM O KJICTOYHOMU
TEOPHUH IS
MMOHUMAaHMS €IUHCTBA
CTpOEHUS U
(GYHKITMOHUPOBAHUS
OpPraHUYECKOTO MHpA.

Osgnanenne
MHTEJUIEKTyaJlbHBIMU
YMEHUSIMHU:
JIOKa3bIBaTh, CTPOUTh
paccyxIeHus,
aHAJIM3UPOBATh,
JIeJIaTh BBIBO/IBL.

CdhopmupoBaHHOCTH
M03HABATEIIbHBIX
HUHTEPECOB U




Beceoa

20/3

JlaGopaTopHas padora 6
«Habaroaenne mia3zmoJu3a u
JAeIJIa3MOJIH3a B KJIEeTKAX
KOKHUIBI JTyKa»

21/4

PuGocomsr. SAmpo
DHIO0IUIa3MaTHYECKAsI CETh.

Kombunuposannviii

22/5

Bakyosn.Kommiekc
T'oabmxu.JIN30COMBL

Kombunuposannwiii.

23/6

JlabopaTopnasi paGora /
«IIpurorosienmue,
paccMaTpuBaHue U ONMCAHHME
MHKPOINPENnapaToB KJIETOK
pacTeHun»

2417

MuroxoHapuu.

[Tnactuasl. OpraHoUAbI ABUKEHHUS.

Kinerounsie BKIIFOUEHUS.

Kombunuposannwiii.

25/8

JlaGopaTopuas padora 8
«HadaoneHue 1BHKEHH
HUTOIIA3MbI HA IPUMepe
JINCTA 3JI0Jen».

26/9

OCOoOeHHOCTH CTPOEHUS KIETOK
MIPOKAPHOTOB U

9YKapHOTOB.

JlaGopaTopuas padora 9
«CpaBHeHue

CTPOCHUSA KJIETOK PACTEHHH,
’KHBOTHBIX,

9yKapuoT 1
IIPOKapHOT.

CrpoeHue KIeTKu.
CxoncTBO
MIPUHIIUTIOB
MOCTPOCHHUS KIICTKH.
OCHOBHBIC YacTH U
OpTaHOUBI KIETKH,
ux QyHKIIH

Onpenenenue
OCHOBOIIOJIAral0IINX
HOHATHH,
XapaKTePHU3YIOIIHNX
0COOEHHOCTHU
CTPOECHHS OPTaHOHIOB
KJIETKH.

3Hats 00 00MeHe
BEILIECTB U
npeBpalieHue
JHEPIrUU KaK OCHOBE
KU3HEAEATETBHOCTH
KJIETKHU.

Nwmets
MIPEJICTAaBICHHIE O
reHe, KOJIOHE,
AHTHUKOJOHE,
TPHILIETE, 3HATH
0COOEHHOCTH
MPOIIECCOB
TPaHCIISIHUA U
TPAHCKPHIIIIHH.

3HaTh CrI0CoObI
MUTaHUS OPTaHU3MOB.

Nmets

CANHUIY )KUBOTO.

BoiaensaTe cyniecTBeHHbIE
IIPU3HAKU CTPOEHUS
KJICTKH.

Pasznnuars Ha Tabmumax u
FOTOBBIX
MUKpOTpenaparax
OCHOBHEBIE YaCTH U
OpPTaHOUbI KIETKH.

HaOnronate ¥ omuchIBaThH
KJIETKA HA TOTOBBIX
MUKpOTpenaparax

OOBsCHATH 0COOCHHOCTHU
KJIETOYHOTO CTPOCHUS
OpraHu3MoB. BBIBIIATH
B3aMMOCBSI3U MEXKLY
CTPOCHHEM U (QPYHKIUAMU
KJIETOK.

[IpoBoanTH OMONOTHUECKHE
UCCIIeI0OBaHMs U JIeaTh
BBIBO/IbI HA OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB.

CpaBHUBATbH CTPOEHHE
JYKapUOTHYECKUX U
IIPOKapUOTHYECKUX KIIETOK
Ha OCHOBE aHaJIN3a
MOJIyYEHHBIX JJAHHBIX

MOTHBOB,
HaIpaBJICHHbIX HA
HU3yYECHHUE TEMBI.
Bnanenue
COCTAaBJISIOIMH
yueOHO-
HCCIIEIOBATEILCKOM
JIeSTEIIbHOCTBIO.

YMeTb 0OBACHATH U
MPUMEHSTH 3HAHUS B
[IPAKTUYECKOU
NEeATEIBHOCTH

VYBaXuTEIbHO
OTHOCHUTBCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.

Haxoauts BBIXO U3
CIIOpPHBIX CI/ITyaHPlﬁ.

IIponykTuBHOE
o01ieHue u
B3aUMO/JIEIICTBUE

B IIpouecce
COBMECTHOHM y4eOHOM
JESITEILHOCTH C
y4ETOM MO3ULIUU
APYrux
YYaCTHHUKOB
NESITEIbHOCTH ITPU
00CyXIeHUH
BIIUSIHUSA
HapKOTE€HHBIX
BELIECTB HA
IIPOLIECCHI B KIIETKE.
Hcnonb3oBanue




rpudoB u 0aKkTepuii».

Kombunuposannviii

27/10

O0o01maommii ypoxk no reme
«OCc00eHHOCTH CTPOCHHSI KJIETOK
“KHBBIX OPraHU3MOB»

(KOHTPOJBHBIH TecT 3)
Ypox 0b0bwenus u cucmemamuzayuu
3HaHUll

28/11

OOMeH BeIecTB U IpeBpalieHue
SHEPTUH B KJICTKE.

Ypox uzyuenus u nepsuunoco 3axpenienus
SHAHUL.

29/12

DHepreTU4ecKrii 0OMEH B KJIETKE.
Kombunuposannwiii.

30/13

TuIbl KIETOYHOTO ITUTAHHS.

DOTOCUHTE3 U XEMOCUHTES.
Kombunuposannwiii.

31/14

ITnactuyeckuii 0OMeH: OUOCUHTES

OCIIKOB
Kombunuposannwiii.

32/15

Perynsauus tpanckpunuuu u
TPaHCIISILUU B KIIETKE

Y OpraHu3Me.
Kombunuposannwiii.

NpEeCTaBICHUE O
(hazax MuUTO3A,
mporecce
peaYIUTHKAIIHIH,
YKU3HEHHOM ITHKJIE
KIJIETKH, UHTep(daze

3HaTh NPOLIECCHI
KU3HEIESTENbHOCTH
KIIETKHU.

Onpenenenue
OCHOBOIIOJIAraroImux
MOHSTHIA.

00OMEH BEIIICCTB,
SHEPreTUYECKUI
o0OMeH,
[UIACTUYECKU OOMEH,
MeTtaboausM. I'mukon
u3. Kinerounoe
npixanue. LHukn
KpeoOca.
JIpIXaTeapHas Lellb.
OKUCIHUTEIIBHOE

dbochopummpoBanue.

Nmets
MIPEJICTABICHHUE O
THIAX KJICTOYHOTO
nuTaHus: poToCHHTE3
1 XEMOCHHTE3

3HAaTB, Kak
MIPOUCXOIAT
OCHOBHBI€ JTaIlbl
OnocuHTE3a OeJKa.

Beinensts cymiecTBeHHbIE
NPU3HAKH MIPOIIECCOB
oOMeHa BeIIecTB.
OOBSCHATH KOCMUYECKYIO
poib poTocuHTE3A B
ouochepe

Beinensars cyiiecTBeHHbIC
MPHU3HAKH Tpoliecca
OrocuHTe3a OEJIKOB U €0
MEXaHU3M

Briaensats CYIICCTBCHHBIC
IMPpHU3HAKU IIPOUCCCOB

KHU3HEICATCILHOCTH
KJICTKH.

OOBSCHIATh  MEXaHU3MBI
pEeryisiiiii  TPOIIECCOB

KHU3HEIEATCILHOCTH B
kietke. OnpeaensiTh MUTO3
KaK OCHOBY 0ecIoJioro
Pa3sMHOXKCHHUS U pOCTa

[TocTpoenne MeHTanbHOM
KapThl IOHATUHI
OTpa)karolllel CYIIHOCTh
I10JIOBOTO

Pa3MHOKEHHS OPTaHU3MOB.

[IponykTuBHOE O0OIIEHUE U
B3aUMO/ICHCTBHE

B [IPOLIECCE COBMECTHOM
yueOHOi

cpencts UKT B
peuieHuun
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aI[MOHHBIX
3a/1au.

OgnazieHne MeTo1aMu
HAy4YHOI'O NIO3HAHUS,
UCIOJIb3yeMbIMU TIPU
OMOJIOTUYECKUX
UCCIIEJOBaHUSX B
nporecce
BBITTOJTHEHUS
1abopaTopHBIX

pabor.




33/16

Jlenenue kiaeTku. MuTo3.
Kombunuposannwiii.

34/17

Jlenenue kiaeTku. Metio3.
IlonoBBIC KIETKU

IIpakTnuyeckas padora«Pemenne
3JIeMeHTAPHBIX 32124 110

MOJICKYJISIPHOI OMOJIOTHHY.
Kombunuposannutii.

35/18

O06o001maronuii ypok no reme
«Ki1eTo4uHblil ypoBeHb
OPraHM3alH KUBOH NPHUPOABLI»
(KOHTPOJBHBIH TeCT 5)

Ypox 0b60bwenus u cucmemamuzayuu
SHAHUL

36/19

O6o06maromuit ypok
KOH(EepeHIHs 10 UToram
y4eOHO-HCCIIeIOBATEeNECKON
U IIPOEKTHOM EATEIBHOCTU

Ypox 0b60bwenus u cucmemamuzayuu

XpaHeHue, rnepegada
H

peanuzanus
HacJICJCTBEHHOM
uHpOpMalUU B
KJIeTKe. Y METh
II0JIB30BAaThCS
FCHETUYCCKUM
KOJIOM.

Pemarn
OHOJIOTHYCCKHUE
3aJla4d, CBSI3aHHBIC

C OIIPEEIICHUEM
MOCJIeI0BAaTEILHOCTH
HYKJIEMHOBBIX KHUCJIOT
Y YCTaHOBJICHHUEM
COOTBETCTBUU MEXKIY
HEel u
IIOCJIeIOBATEILHOCTh
IO aMHMHOKHUCJIIOT B
IETITHC.

3aJ1a4u 10
MOJIEKYJIAPHOU
Ouosoruu

JESITETLHOCTH C YIETOM
MO3UIMH APYTUX
YYaCTHUKOB JIEATEILHOCTH
pu 00CyXIEHUN
BOIIPOCOB MEMOTUYECKOIO
JEeNeHUS! KIIETKH.

OBnanenue MeTogaMu
HAy4YHOT'O MO3HAHMUsI B
IIpolecce CpaBHUBAHUS
IIPOLIECCOB MUTO3a U
Me€i03a, ITPOLECCOB
00pa3oBaHusl MY>KCKUX U
KEHCKHUX ITOJIOBBIX KJIETOK Y
YeJI0BEKa.

JleMOHCTpaIys HaBbIKOB
M03HaBaTEIbHOMN
pedexkcun




