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Ilnanupyemblie pe3yJbTaTbl OCBOCHUA Y4eOHOI0 peaMeTa

Jluunocmmuowie pe3yiomamaol:

peanm3anys THYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJOTHYECKHM OTKPBITHSIM,
HCCIICIOBAHUSM U UX PE3yJIbTaTaMm;

NpU3HAHUE BBICOKOW IIEHHOCTH >KM3HH BO BCEX €€ MPOSBICHUIX, 3I0POBbS CBOETO U
APYTUX TOJEH, peann3alys yCTAaHOBOK 3J0pPOBOTO 00pasa KU3HHU;

chOpMUPOBAHHOCTh MO3HABATEIHLHBIX MOTHBOB, HAMPABICHHBIX Ha TIOJy4YeHHUE HOBOTO
3HaHUS B 00JIaCTH OWOJIOTHH B CBSI3U ¢ OyAyIiei mpodecCHOHaTbHON eATeTbHOCTHIO
WM OBITOBBIMH MPOOJIEMaMU, CBI3aHHBIMH C COXpaHEHUEM COOCTBEHHOTO 3/IOPOBBS U
HKOJIOTUIECKON 0€30TaCHOCTH.

Memanpeomemmuvie pesynvmamol:
OBJIQJICHUE COCTABJISIONIUMU HUCCIICIOBATEIILCKON U MPOEKTHOM JEATEILHOCTH, B TOM
YHUCJIe YMEHUEM BHJIETh MPOOJIEMY, CTABUTh BOIPOCHI, BBIIBUTATh THUIOTE3bI, 1aBaTh
ompeiesIeHUs TTOHATHAM, KJIacCU(PUIIUPOBATh, HAOIIOAATh, TPOBOJAUThH AKCIIEPUMEHTHI,
JIeNaTh BHIBOJIBI U 3aKITIOYEHHS], OOBSICHATD, JJOKA3bIBATh, 3alIUIIATh CBOU UJIEH;
yMeHHe paboTaTh ¢ pa3HbIMU UCTOYHUKAMHU OMOJIOTHYECKON MHPOpMALMU: HAXOIUTh
Ounonornyeckyo HHGOPMAILMIO B Pa3IUYHBIX UCTOYHHUKAX (TeKCTe yuyeOHUKA, HAy4YHO-
HOIYJISIPHON TIUTEPATYPE, OMOIOTUUECKUX CIIOBAPSIX M CIIPABOYHUKAX); AHAJIM3UPOBATH
U OLICHUBATh HH(POPMAIINIO, TPEe0OPa30BbIBATh €€ U3 OJIHOM (GOPMBI B APYTYIO;
yYMEHHE aJIeKBaTHO MCIIOIH30BaTh PEUEBHIE CPEACTBA ISl JUCKYCCUH U apTyMEHTalluu
CBOCH TO3UIIMHU, CPABHUBATH Pa3HbIE TOUKH 3PEHUS, apTyMEHTHUPOBATH CBOIO TOUKY
3peHus1, OTCTauBaTh CBOIO MO3UIIUIO;
CIIOCOOHOCTh BBIOMpATh IIEJIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOUX JIEUCTBHSX,
MOCTYMNKaX MO OTHOILLIEHUIO K JKMBOM IPHUPO/IE, 310POBBI0 CBOEMY U OKPYKAIOIIUX.

Ilpeomemmnovie pezyromamol:

B no3nasamenvnoit (unmeniekmyanvHoit) cghepe:
XapaKTepUCTUKA  COJACpKaHUS  OHMOJOTHYECKUX  TeOopuil  (KIETOYHOM  TEOpHH,
sBomoImonHon Teopun Y. Jlapsuna), yuenus B.U. Bepnaackoro o 6uocdepe, 3aKOHOB
I'. Mennensi, 3aKOHOMEPHOCTEH HW3MEHYMBOCTH, BKJIAJa BBIJAIOIIUXCS YYEHBIX B
pa3BuTHE OMOJOTMYECKON HAYKH;
BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHIECKUX 0OBEKTOB (KJIETOK, OPTaHU3MOB,
BUJIOB, YKOCUCTEM, OMocdepsl) U MpoueccoB (OOMEH BEIECTB, Pa3MHOKEHHE, JIEICHUE
KJIETKH, OIUIOJIOTBOPEHHUE, JCHCTBHE HCKYCCTBEHHOIO M €CTECTBEHHOTO OTOOPOB,
dbopMupoBaHuE MPUCITIOCOOJICHHOCTH, OOpa30BaHUE BHJIOB, KPYrOBOPOT BEUIECTB H
MpeBpalleHre SHEPTUHU B SKOcUCTEMaxX U ouocdepe);



e 00bBSICHEHHE poJId OMOJOTMH B (HOPMUPOBAHMM HAYYHOIO MHPOBO33PEHHUS: BKJIaaa
OMOJIOrMYECKUX TeOpHil B (HOPMUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI
MHpPA; OTPULATEIBHOTO BIUSHUS AJIKOTOJS, HUKOTHMHA, HAPKOTUYECKHUX BEHIECTB HA
pa3BUTHE 3apOJbIIIa YEJIOBEKA; BIMSAHHAA MYTarcHOB Ha OpPraHU3M 4YeJIOBEKa,
AKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MbI; IPUYHUH 3BOJIIOIUMU, U3MEHSEMOCTH BHJIOB,
HACJIEJICTBEHHBIX 3a00J€BaHU M, MyTaIlUi, YCTOMYUBOCTH U CMEHBI SKOCUCTEM;

® TMPOBEJICHHE JOKA3aTEIbCTB (apryMEHTalMs) €IMHCTBA KMBOM W HEXKUBOW MPUPOIBI,
POACTBA KUBBIX OPTraHU3MOB; B3aMMOCBSI3€M OpPraHU3MOB U OKPYXKAIOUIEH CPEIbI;
HEO0OXOIMMOCTH COXPaHEHUSI MHOT000pa3us BUIOB;

® yMEHHE MOJb30BaAThCS OMOJOTUYECKON TEPMHUHOIOTUEN U CUMBOJIMKOM;

® pEIICHHE 3JIEMEHTAPHBIX OMOJOTMYECKHUX 3aJad, COCTABICHHUE DJIEMEHTAPHBIX CXEM
CKpEIIMBAaHUS U CXEM TepPeHOCca BEIIECTB U SHEPTUH B IKOCUCTeMax (1IETH MTUTaHUs);

e omnucaHue ocodel Mo MophoJIOrHIeCKOMY KPUTEPUIO;

® BBISIBJICHUEC W3MEHYMBOCTU, IMIPUCIIOCOOJICHUN OpraHu3MOB K cpelie OOuTaHus,
HUCTOYHUKOB MYTAareHOB B OKpyXKalollel cpene (KOCBEHHO), aHTPOMOTEHHBIX
U3MEHEHU B DJKOCHUCTEMAxX CBOEH MECTHOCTH; HW3MEHEHHWW B OSKOCHCTEMax Ha
OMOJIOTUYECKUX MOJIETIAX;

® cpaBHeHHE OMOJOTMYECKUX OOBEKTOB (XMUMHYECKUM COCTaB JKMUBOM U HEKUBOU
IIPUPOJIBL, 3aPOIBIIIA YEIOBEKA U IPYIUX MIIEKOIUTAOIIUX, IPUPOIHBIE SKOCUCTEMBI U
arpo’KOCHCTEMBI CBOEH MECTHOCTH), MPOIECCOB (E€CTECTBEHHBI M HCKYCCTBEHHBIN
oTOOp, MOJOBOE M Oecrojioe pa3MHOXKEHHE) T (OPMYTUPOBKA BBHIBOJOB HAa OCHOBE
CpaBHEHUS.

B uennocmno — opuenmayuonnoil chepe:
® aHaJM3 U OIIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HH, MPOUCXOKICHUS YEJIOBEKa 1
BO3HMKHOBEHUS KU3HH, TJI00ATBHBIX AKOJOTHUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS,
MOCJICICTBUH COOCTBEHHOHM [EATENIBHOCTH B OKpY)KAIOIICH cpeje; OMOJOrHuecKou
nH(popManuu, moJIydacMoi U3 pa3HbIX HCTOYHUKOB,;
® OIICHKA ATHYECKUX ACIEKTOB HEKOTOPBIX HMCCJICAOBAaHUN B 00JIacTH OMOTEXHOJIOTHH
(KJTOHMpPOBaHKE, UCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAITPABIICHHOE U3MEHEHHUE TeHOMa).
B cipepe mpyooeoii deamenvnocmu:
® OBJAJCHUEC YMEHHUSMH U HaBbIKAMHU TOCTAHOBKU OHOJIOTMYECKHX SKCIIEPUMEHTOB M
00BSICHEHUS MX PE3YIbTATOB.

Ooyuarowuiicsa HAYYUMCA:

® OIICHUBATH POJIb OMOJOTUYECKUX OTKPHITHI U COBPEMEHHBIX UCCIICIOBAHNN B PA3BUTHH
HAaYKHU U B IPAKTUYECKOW IEATECIBHOCTH JIOJIEH;

® OLICHMBATh POJIb OUOJIOTUU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOM KapTHHBI MHpA,
MIPOTHO3UPOBAThH NEPCIIEKTUBBI PA3BUTHUSI OMOJIOTUY;



yCTaHaBIMBaTh M XapaKT€PU30BaTh CBI3b OCHOBOIOJATalOIKUX OHOJOTHYECKUX
MOHATHH (KJETKa, OpraHu3M, BUJ, IKOCHUCTEMa, Ouocdepa) ¢ OCHOBOIOJIATAIOIIUMU
MOHATHAMU APYTUX €CTECTBEHHBIX HAYK;

00OCHOBBIBaTb CHCTEMY B3IJIAJIOB Ha YXKMBYIO MPUPOJY M MECTO B HEHM ueIoBeKa,
NpUMEHSIsE OMOJIOTUYECKUE TEOpUHU, Y4YEHUs, 3aKOHbI, 3aKOHOMEPHOCTH, MOHHMMATh
IPAHULBI KX TPUMEHUMOCTH;

MPOBOJUTH y4E€OHO-HCCIENOBATENIbCKYIO ACSATENBHOCTh MO OWOJOrMU: BBIIBUIaTh
TUMNOTE3bl, IUIAHUPOBATH paboOTy, OTOMpaTh W NPeoOpa3oBbBIBaTH HEOOXOJUMYIO
uH(pOpMaIIO, MPOBOJUTh 3KCIEPUMEHTBl, MHTEPIPETUPOBATH PE3YJIbTAThl, IENATh
BBIBOJIbI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB;

BBISIBJISITh W OOOCHOBBIBATH  CYIIECTBEHHBIE OCOOEHHOCTH pa3HbIX ypOBHEHU
OpraHM3aluu KU3HU;

YCTaHABJIMUBATH CBSI3b CTPOEHUS U (PYHKIIMIT OCHOBHBIX OMOJIOTUYECKUX MAaKPOMOJIEKYJI,
UX POJIb B MPOIIeccaxX KIETOYHOIO METab0IN3Ma;

peliaTe 3axa4u Ha OIpelesieHue mnociuenoBareabHocti HykieotuaoB JIHK u nPHK
(MPHK), antuxononoB TPHK, nocnenoBarensHOCTH aMUHOKUCIIOT B MOJIEKYJe Oelka,
NPUMEHSS 3HAHUS O PEAKIMAX MAaTPUYHOTO CHHTE3a, TEHETUYECKOM KOJE, MPUHLIUIIE
KOMILIEMEHTapHOCTH;

7eNaTh BBIBOJBI 00 M3MEHEHMAX, KOTOPbIE HPOU30HAYT B Mpoleccax MaTpUYHOIO
CHUHTE3a, B CIy4ae U3MEHEHHUs I10CIe10BaTeIbHOCTH HyKieotunos JJHK;

CpaBHUBaTh (a3bl AENEHUS KIETKU; pellaTh 3a/Jayd Ha ONpEJCIICHUE U CpaBHEHUE
KOoJIM4ecTBa TeHerndyeckoro Mmatepuana (xpomocom u JHK) B  kinerkax
MHOTOKJIETOUHBIX OPIaHU3MOB B pa3HbIX (a3ax KIETOYHOI'O IIUKJIA;

BBISIBJISITh CYLIECTBEHHBIE IIPU3HAKM CTPOCHMS KIETOK OpPraHM3MOB pPa3HBIX LIAPCTB
KUBOW TIPUPOJIbI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHUS M (DYHKIMHA dYacTed u
OpPraHOWUJOB KJIETKH;

00OCHOBBIBaTh B3aUMOCBS3b INIACTUUECKOI'0 U SHEPIeTHYECKOr0 0OMEHOB; CPaBHUBATh
MPOLECCHl MIACTUYECKOTO U IHEPreTUYECKOro OOMEHOB, MPOUCXOMAIIUX B KJETKaxX
KUBBIX OPraHU3MOB;

ONPENEIIATh KOJIMYECTBO XPOMOCOM B KJIIETKAaX PACTEHUU OCHOBHBIX OT/AEJIOB HA PA3HBIX
JTaIax KU3HEHHOTI O LIUKIIA;

pemarb reHeTUYECKHE 3aJa4d Ha JUIMOpHUIHOE CKpPEUIMBAHUE, CLEIUIEHHOE (B TOM
YUCJI€ CLEIUIEHHOE C II0JIOM) Hacle[AOBAaHME, AaHAJIU3UPYIOLIEe CKpPEIMBAaHKE,
IIPUMEHSIS 3AKOHBI HACJIEICTBEHHOCTH ¥ 3aKOHOMEPHOCTH CLIETUIEHHOT'O HACJIEIOBAHMS;
packpbiBaTh  NPUYMHBI  HACJEACTBEHHBIX  3a00NeBaHMN,  apryMEHTHPOBATH
HEOOXOAMMOCTh Mep MPeyNpexAeHUs TaKUX 3a00IeBaHMUIA;

CPaBHHUBATh PAa3HbIE CIIOCOOBI PA3MHOKEHHUSI OPTaHU3MOB;

XapaKTEepU30BaTh OCHOBHBIE ATAllbl OHTOIE€HE3a OPTaHU3MOB;

BBISIBJISITh IPUYMHBI U CYHIECTBEHHbIE MPU3HAKA MOAU(PUKALMOHHON U MyTallMOHHOM
M3MEHYHUBOCTH; 00OCHOBBIBAThH POJIb U3MEHYMBOCTH B €CTECTBEHHOM U UICKYCCTBEHHOM
oToope;



000OCHOBBIBaTh 3HAYCHHE PA3HBIX METOOB CEJICKIIMH B CO3IaHUHA COPTOB PACTCHUI,
MOPOJI )KUBOTHBIX U MITAMMOB MUKPOOPTaHU3MOB;

00OCHOBBIBaTh TPUYUHBI HM3MEHSIEMOCTH W MHOT0O00pa3usi BHIOB, NPHUMCHSIS
CUHTETHYECKYIO TCOPHUIO IBOJIONNN;

XapaKTepHU30BaTh MOMYJISAIUI0 KaK CAWHHILY SBOJIOIWU, BHJ KaK CHCTEMATHYECKYIO
KaTeTOPHIO M KaK PE3yJIbTAaT SBOIOINN;

YCTaHABJIMBATH CBSA3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBI,

COCTaBIIATh CXEMBI TEPEHOCA BEIIECTB M DHEPTUU B DKOCHUCTEME (CETH MHUTAHWS),
MIPOTHO3UPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MECHECHHSI (JaKTOPOB CPEIbI;
apryMEHTHPOBAaTh COOCTBEHHYIO TIO3MIIMIO 10 OTHONIEHWIO K OSKOJOTHYCCKUM
npo0OJieMaM | MIOBEJICHUIO B IIPUPOJIHOM Cpelie;

000CHOBBIBaTh HEOOXOIUMOCTh YCTOHYHMBOTO Pa3BUTHS KaK YCJIOBHS COXpPaHCHUS
ouocdepsi;

OIICHMBATh TPAKTHYECKOC M ATHYECKOE 3HAYCHHE COBPEMCHHBIX HCCIICIOBAHUN B
OWOJOTUH, MEAMIIMHE, SKOJOTHUH, OHMOTEXHOJOTHH; OOOCHOBBIBATH COOCTBEHHYIO
OIICHKY;

BBISIBJISITh B TEKCTE OMOJIOTMYECKOTO COACPIKaHUsS MPOOIeMy U apryMEHTHUPOBAHHO €€
OOBSACHSATE;

IPEJICTABIATh OHOJIOTHUECKYI0 HWH(POPMAIMIO B BHJIE TEKCTa, TaOJUIBI, CXEMBI,
rpaduka, auarpaMMmbl W JiejaTh BBIBOABI HAa OCHOBAHWH IPEICTABICHHBIX JaHHBIX;
npeoOpa3oBbIBaTh Tpaduk, TaONHIy, AUArpaMMy, CXEMY B TEKCT OHOJOTHYECKOTO
coJiepKaHusI.

Ilnanupyemblie pe3ysabTaThbl padodeid nmporpammbl « buosorus 10 kiaace»

OpraHU30BBIBATh W MPOBOJAUTH UHIWBUIYATbHYIO HMCCIEAOBATEIBCKYIO JCATEIBHOCTD
no Ouosioruu (Uiau pa3padaThiBaTh WHIWBUYAIBHBINA MPOEKT): BBIIABUTATh THUIIOTE3HI,
IUIAaHUPOBaTh PaboTy, oTOMpaTh M MpeoOpa3oBhIBaTh HEOOXOAMMYIO HH(OpPMAIHUIO,
MPOBOJUTH SKCTIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YIbTATHI, I€JIaTh BHIBOJIBI HA OCHOBE
MOJIYYCHHBIX PE3yJIbTAaTOB, MPEICTABISATh MIPOIYKT CBOMX MCCIIETOBAHMIM;
MIPOTHO3UPOBATH MOCIEICTBUSI COOCTBEHHBIX HCCIICIOBAHUHN C YIETOM dTHUECKHX HOPM
1 DKOJIOTHYECKUX TPeOOBaHMIA;

BBIJICNIATH CYIIECTBEHHBIE OCOOCHHOCTH KU3HECHHBIX ITUKIIOB MPEICTABUTEIICH Pa3HBIX
OTJICJIOB PACTCHHI W THUIIOB KMBOTHBIX; M300pa)xaTh IUKIIBI Pa3BUTHS B BUJIE CXEM;
aHAM3UPOBATh M HWCIOJIB30BaTh B PEIICHWU YYEOHBIX M HCCIEIOBATEIBCKUX 3a1ad
nHOOPMAITIIO O COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOIOTHH, MEIUITUHE U DKOJIOTHH,
apryMeHTHPOBAThH HEO0OXOTUMOCTh CUHTE3a €CTECTBEHHOHAYYHOTO u
COIMOTYMAHUTAPHOTO 3HAHUS B AMIOXY WH(POPMAITMOHHOW MMBIIIH3AINH;
MOJICIIUPOBATh M3MEHEHUE DKOCHCTEM O] BIMSHHUEM PAa3IUYHBIX TPYHI (aKTOPOB
OKPY’KAIOIIEH CPEbI;



® BBIBISITH B IPOLECCE  MCCIAEAOBATENbCKOM  JESATENBHOCTH  MOCIEACTBUS
AHTPONOT€HHOI'0 BO3JEHCTBUSA HA YKOCUCTEMBI CBOEr0 PErMoHa, MpeiaraTb Crocoobl
CHI)KEHMSI aHTPOIOT€HHOTO BO3JIEHCTBUS Ha 3KOCUCTEMBI;

® [UCIOJIb30BaTh NPUOOPETEHHbIE KOMIIETEHIIMM B TNPAKTUYECKOW AESATENBHOCTH M
MOBCEAHEBHOM KU3HU, NIl PUOOPETEHMsI OMbITa AESITEIbHOCTH, MPEIUIECTBYIOMIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOH JIE)KUT OMOJIOTHSI KaK Y4eOHBIN IpeIMET.



Conepxxanue yueOHOro npeamera.

I'naBa 1. BBegenue (8 uacoB)
buonorus B cucreme Hayk. CoBpeMeHHbIC HampaBieHuss B Ouosioruu. CBsizb
OMOJIOrMU C IPYrUMHU HaykaMu. BblllonHeHHe 3aKOHOB (DU3UKH U XUMUU B KUBOU MPHUPOJIE.
CuHTE3 €CTECTBEHHOHAYYHOTO U COLIMOTYMAaHUTAPHOTO 3HAHWS HA COBPEMEHHOM JTare
pa3BuTus nUBUIM3auu. [IpakTrndeckoe 3HaueHUE OMOJIOTHYECKUX 3HAHUU. buonorunyeckue
CUCTEMBbl Kak TmpeamMeT wusydeHus Ouonorur. OCHOBHBIE NPHUHIUIBI OpraHU3aIllUd U
(YHKIIMOHUPOBAHUS OUOJOTUYECKUX CHCTeM. buojornueckue CHUCTeMbl pPa3HBIX YpOBHEH
opraHuzanuu. lumoressl W Teopuu, UX Ppojib B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTHHBI MHpa. METOJbl HAy4YHOTO MO3HAHUS OPTaHUYECKOr0o MHpA.
DKCIepUMEHTAJIbHBIC METOJIBI B OMOJIOTHH, CTaTUCTUYECKass 00paboTKa TaHHBIX.
CoBpeMeHHBIC HampaBieHuss B Ouosioruu. CBsi3b OHMOJIOTHM C JIPYTUMH HayKaMHU.
BrinosiHeHne 3aKOHOB (PU3UKH U XUMUU B KUBOU npupojie. CHHTE3 €CTECTBEHHOHAYYHOTO U
COIIMOTYMaHHTAPHOTO 3HAHHUS HA COBPEMEHHOM JTale€ pa3BUTHS  LUBHIM3ALNH.
[IpakTueckoe 3HaueHUWE OMOJIOTMUECKUX 3HAHWUU. buonornyeckue cucTembl Kak MpEAMET
u3ydeHust Ouonorud. OCHOBHBIE NPHUHIMUIB OpPraHU3alud U (QYHKIIMOHUPOBAHUS
Ononornyeckux cucteM. brojornyeckrue CUCTEMBI pa3HBIX YpPOBHEW opraHu3anuu. [ unoress
U TEOpUH, UX POJb B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHUpA.
Mertoapl Hay4HOrO TMO3HAaHUS OPraHUYECKOrO0 MHpA. OKCIEPUMEHTAIbHBIE METOIbl B
Ouonoruu, cTaTUCTHYeCcKas 00padoTKa TaHHBIX.
JHemoncmpayusn
[Toptpetsl yuenbix. Cxembl: «CBsi3b Ouooruu ¢ ApyruMu Haykamm», «Cucrema
Ononornyeckux Hayk», «buoONOru4ecKkue CUCTEMBbI», «YPOBHU OpraHU3AINHA >KUBOU
pupoJib», «CBONCTBA )KUBOI MaTepUn», «MeTOo 1bl TO3HAHUS KUBOU MTPUPOJIBI».
Jlabopamopnuie pabomuwi
1. Mexanusmvl camope2ynsayuu.
I'naBa 1. Mouiekyasipublii ypoBeHb (23 4)
MonekynsipHble ~ OCHOBBI ~ XW3HU.  MakKpo3JeMEeHTbl U MHUKPODJIEMEHTHI.
Heoprannueckue BemectBa. Bopga, ee ponp B xuBod mnpupoae. ['mapoduinbHOCT U

ruapodoOHOoCcTh. Posib MUHEpanbHbIX cosiell B kieTke. OpraHnyeckue BelecTBa, MOHITHE O



PEryJSIPHBIX U HEPETYIApHBIX Ouononumepax. Jlunuael, ux crpoenure. OyHKIUHA JTUTUIOB.
YraeBoabl. MoHOCaxapu/bl, OJIMTOCAXAPUIbI U ToJMcaxapuibl. OyHKIUM YII€BOIOB. benku.
CocraB u cTpykTypa 6enkoB. DyHKIUU 6€IKOB. DEePMEHTHI — OMOJIOTMYECKHE KaTaau3aTOpPhI.
Mexanusm gaeiictBus (epmentoB. HyknenmnoBwie kuciotel. JJHK: cTpoenue, cBoiicTBa,
Mmecrononoxenue, pynkuun. PHK: crpoenue, Buapl, Gpynkuuu. AT®: ctpoenue, QyHKIMH.
Butamunbsl. HanotexHosioruu B Ouonoruu. Pemenue 3aiad no MoiaeKyIsipHOM OUOJIOTHH.

Jlabopamopnuie padomot

1.ObHapysicenue 6e1K06 ¢ NOMOUbIO KAYEeCMBEHHbIX PeaKyUl.

2. Obnapyscenue 1Uunud08 ¢ NOMOWbI0 KA4eCmeeHHbIX PeaKyuii.

I'naga 2. Kiierounbiii ypoBenb (34 yacos)

Knerka — cTpykTypHas u ¢yHKIMOHaIbHAs €IWHUIIA oOpraHusma. PasButue
nuroioruu. CoOBpeMEHHbIE METOAbl H3yuyeHUsd KieTku. KieroyHas Teopus B CBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUU M PYHKIMIX KJIETKU. Teopust cumOuorene3a. OCHOBHBIE
YacTU U OpraHOWAbl KJIETKH. MeMOpaHHbIE W HeMeMOpaHHbIE OpraHoujbsl. CTpoeHUE H
byakuun Ouonorudeckux memoOpan. llurorumasma. Lurtockenetr OpraHouabl JIBUXKEHUS.
SAnpo. Crpoenune u QyHkuu xpomocoM PubGocombl. DHporazMaTuyeckas ceth. Bakyosu.
Kommnekc Tonpmxu. JInzocombl. Murtoxouapuu. Ilnactunel.  Bxirodenus. OCHOBHBIE
OTJIUYUTENIbHbIE OCOOCHHOCTH KIIETOK MPOKapHOT. OTIMYMUTENbHbIE OCOOCHHOCTH KIIETOK
sykapuoT. Bupycel — Hekierounas popma xxu3Hu. CriocoObl epeiayu BUPYCHBIX HHPEKITUI
Y Mepbl MPOPUITAKTUKHA BUPYCHBIX 3a00eBanmii. PetpoBupycsl u Mepbl 60pb0bl co CITU Tom.
[Ipuonsl. Bupycomorus, ee¢ mnpakTudeckoe 3Ha4YeHHEe. KIeTouHbI MeTabOoIu3M.
depMEeHTATUBHBIA XapaKTep peakiuii oOMeHa BEIIECTB. JTambl YHEPTreTUYECKOTO OOMEHa.
AdpobHOe © aHa’poOHOe [bixaHWe. Poib KIETOYHBIX OpPraHOMJAOB B TpOIEccax
sHEpreTudeckoro oomMeHna. ABtotpodsl u rereporpodnl. Dorocunre3. das3pl hoTocunTesA.
XeMmocunTte3. HacneacTennas nHpopManus 1 ee peaau3anus B KiIeTke. | eHeTUYecKuid Ko,
€ro CBOMCTBA. DBOJIIOIMUS NpeAcTaBieHUN o reHe. COBpeMEHHbIE MPEJICTABICHUS O T'€HE U
reHome. buocuHTe3 Oenika, peakiMd MaTPUYHOIO CUHTEe3a. Perynsaiusi paOOThl T€HOB U
MpOILIECCOB OOMEHa BEIIECTB B KJETKE. ['€HHas WH)KEHEepHUs, TCHOMHKA, MPOTEOMHKA.
Hapyiienne 6MOXUMHYECKUX MPOLIECCOB B KJIETKE MO/ BIUSIHUEM MYTareHOB U HAPKOT'€HHBIX
BemiecTB. Kietounbiii ukii: uatepdasa u aenenue. MuTo3, 3HaueHHE MUTO3a, (pa3bl MUTO3A.
ComaTrueckrue W TOJIOBbIE KIETKH. Meio3, 3HaueHue Menosa, ¢aspl Meio3za. Meio3 B

KU3HCHHOM LIMKJIC OPIraHHU3MOB. CDOpMI/IpOBaHI/IC IMOJIOBBIX KJICTOK Y IIBETKOBLIX paCTCHI/Iﬁ u



MO3BOHOYHBIX )KUBOTHBIX. Perynsinus AeiaeHus KJIETOK, HAPYLMICHUS PEryJsiiui KaK IpUuIruHa
3a0oneBanuil. CTBOJIOBBIE KIIETKH.
Jemoncmpayuu

Cxembl, Tabmuilpl, (parMeHTbl BUIACO(DUIBMOB M KOMIBIOTEPHBIX MPOTrpaMM:
«Ctpoenue monekynsl oenka», «Crpoenue monekynsl JJHK», «Ctpoenne monekynst PHK»,
«CtpoeHue kineTtkm», «CTpOeHHE KIETOK INMPOKAPHUOT M IYKapuoT», «CTpOeHHE BUpYyCay,
«XpOMOCOMBI», «XapakTepucTuka reHa», «YaBoenue Monekyibl JHK», «DotocunTesy,
«OOMEH BelECTB U MPEBpAlCHMs SHEPTUHU B KIETKe», «Jlenenue kineTku (MUTO3, MEH03)»,

«IlooBBIC KICTKN.

Y4eOHO-TeMaTH4YECKOE INIAHMPOBaHMe 1o Onosioruu B 10 kiacce (68 1)

Ne Monyasb (riaBa) Koua-Bo
4acoB
1 | Beenenue 8
2 | I'mama 1. MonekynspHbI ypOBEHB 23
3 | I'mama 2. KieTo4HbIi ypOBEHB 37




NHO®OPMAIIMOHHO-METOJANYECKOE OBECIIEYEHHUE

Ne | ABTOpBI Ha3zBanue I'on N3 parenscTBO
U3JIaHUS
OcHoBHasl JMTepaTypa
AA.
1 | Kamenckwii buonorus 10 xmace 2020 M.: «IIpocBemenne»

B.B. ITaceunuk

JomnonHnuTenpHas JMTeparypa

1600 3ama4, TecTOB 11O OMOJIOTHH

2011

M. «Ilpoda»

Kypnan «buonorus B mxKoise»

2004 -2015

HN3nareabckuil noM
1epBoe CEHTIOps




KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE

Ne Tema ypoka Cpokn
ypoka ITo dakTu
no IUIAHY | YeCcKH
NMOPSIAKY
BBenenue (8 u)
1 1 ceHTsAOpS
2 buonorus B cucreme Hayk
3 OOBEKT u3ydeHus: OMOJIOTUH
4 MeTopl Hay4HOTO TTO3HAHUS B OMOJIOTUH
5 y
buonoruveckne cucTeMbl U X CBOMCTBA
6 JlabopaTtopnast pabota Nel «MexaHU3M camMOperysIium»
7 Pemenus 3aganuii EI'D no teme «buonorus B cucreme
HayK»
8 y
O6o06matomuii ypok «Benenue»
Tema Nel. MoJiekyasipHblii ypoBenb (23 )
9
MonexkynsapHbIi ypOoBEHB: 00IIasi XapaKTePUCTHUKA
10 Mos nmabopatopusi: CoepiieHcTByeMcs. 3ananus 1-4.
11 Heoprannueckue BemiecTa: Bojia, COIH
12 Mos nabopatopus: CoBepiieHcTByeMcs. 3aaanus 1-2.
13 Jlunuael, X cTpoeHUe U QYHKITUH.
14 Most nabopatopus: CoBepiieHcTByeMcs. 3aaanus 1-2.
15 Jlaboparopnas padota No2 «OOHapyx)eHue JIUMUIO0B C
MTOMOIIBI0 KAYECTBEHHON PEaKIIHID)
16 YrneBopl, X CTpOCHHE U (DYHKIIHH
17 Mos nabopatopusi: CoepiieHcTByemcs. 3aganus 1-4.
18 JIaGopatopHas pabota Ne3 «OOGHapyX eHHE YrIIeBOJ0OB C
MTOMOIIBI0 KAYECTBEHHON PEaKITHID)
19 benku. CocTaB u cTpykTypa OENKOB
20 benku. @ynkiuu Oenkos.
21
Mos nabopatopus: CoBepieHcTByeMcs. 3ananus 1-4.
22 JIaGopatopHas pabota Ned «OOHapyx eHHEe OETIKOB C

MOMOIIILIO KaUeCTBEHHOM PCaKum»




23

DepMEeHTHI-0M0IOTMYECKHE KaTAIN3aTOPBL.

24 Jlaboparopuas padota Ne5 «KaTtanurudeckass ak THBHOCTb
(dbepMeHTOB ( Ha IpUMEpPEe aMIIIA3hI))»

25 Hyxneunossie kucnotsl: JIHK u PHK

26
Mos nabopatopusi: CoepiieHcTByemcs. 3ananmst 1-2.

27 Jlaboparopuas padota Ne6 «Beinenenne JIHK u3 Tkanu
TICYCHI

28
AT® u npyrue HykineoTuabl. BUTaMuHBL

29
Bupycei-HekieTouHast popma KHU3HH.

30
Most nabopatopus: CoBepiieHcTByemcs. 3aganus 1-4.

31 Pemenus 3aganuii EI'D no teme "XumMuueckuii coctas
KJIETKH"

Kuerounblii ypoBensb ( 37 yacoB)

32 Knetounslil ypoBens: oOuias xapakrepuctuka. Kierounas
TEOPUSL.

33 JlabopaTtopnast pabota No7 «CpaBHEHUE CTPOCHHUS KIETOK
pacTeHui, )KUBOTHBIX, TPUOOB M OAKTEpUIA MO/
MHUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenaparax u ux
OTIMICAHHE»

34
Crpoenus kietku. Knerounas memOpana. [{utomnasma.

35
JlaGopaTtopnas pabora Ne§ «HabmroneHue miazmonusa u
JIeTNIa3MOJIN3a B KJIETKaX KOXKHIIBI JTyKa

36
Pubocomsl. Snpo. DHaomIa3MaTideckas CeTh.

37
Mos nabopatopusi: CoBepieHCTBYeMCSl.

38
Baxyonu. Komminekc ['osbmxu. JInzocomsl

39 Jlaboparopnas padota Ne9 «lIpurorosienue,
paccMaTpuBaHUE U OMMCAHUE MUKPOIIPENapaToB KIETOK
pacTeHum»

40
MuTtoxouapun. [Inactunel. OpraHoOUIbI TBUKEHHUSL.
KneTounblie BKIIOUEHUS.

41 Mos naGopatopus: CoBepiueHcTByeMcs. 3ananus 1-3.

42 OCOOGEeHHOCTH CTPOEHUS KJIETOK MPOKAPHUOTOB U
9yKapuOTOB.

43

Pemenns 3aganuit EI'D no teme "Opranounas! kieTku"




44

OOMeH BeIecTB U MPeBpaIleHHe YHEPTUU B KIIETKE.

45 Mos nabopatopusi: CoepieHcTByemcs. 3aganms 1-3.
Becena «I'eHouua B reHoMe», MOCBANIEHHANA KO /[HIO
NaMSITH O TeHOI[H/Ie COBETCKOr0 HAP0/1a HAIMCTAMH
46 DHepreTudecKuii 0OMeH B KieTke. [ Tukonmm3 u
OKHUCIHTETBbHOE (hOCHOPUIIOBAHUE.
47
Mos nabopatopusi: CoepiieHcTByemcs. 3ananus 1-4.
48 Tunel KJI€TOYHOTO MUTaHUs. POTOCUHTE3 U XEMOCHUHTE3.
49 Most nabopatopus: CoBepiieHcTByemcs. 3aganus 1-4.
50 [Tnactuyeckuii oOMeH: OMOCHHTE3 OEIKOB
51 [Tnactuyeckuit oOMeH: OMOCUHTE3 OEITKOB
52 Mos nabopatopusi: CoBeprneHcTByemcs. 3ananus 1-2.
53 Perynsuust TpaHCKpUIITMHY ¥ TPAHCIISAIIUN B KJIETKE U
OopraHuzme
54 Pemenns 3amanuit EI'D no teme: «OOMeH BeLIECTB U
TpeBpaIeHnue YHEPTUN»
55 Jlenenue kiaeTku. MuTos.
56 Mos nmabopatopusi: CoeprieHcTByemcs. 3ananus 1-3.
57 .
Henenune knetku. Meiios. I1ogoBbIe KISTKH.
58 Mos nabopatopus: CoBepiieHcTByeMcs. 3aaanus 1-4.
59 Pemrenus 3aganuit EI'D no teme: «Pa3zmuoxxenue. Mutos.
Meiio3»
60 Opranu3anus padoThl HaJ Y4eOHBIMU MTPOCKTaAMHU.
61 [ToaroroBka u MpoBeACHUE YPOKa-CEMUHApA.
62 .
Kak co3nate MyabTUMEIUIHYIO TIPE3EHTALIUIO
63 HrtoroBoe moBTopeHne
64 .
Peseps. Pemenus 3aganuiit EI'D
65 .
Peseps. Pemenus 3ananuii EI'D
66 N
Peseps. Pemenus 3anannii EI'D
67 Peseps. Pemenus 3ananuii EI'D
68 O060011eHIE N3YYEHHOTO




Kpurtepuu oueHKH YPOBHS JOCTHKECHUN 110 OMOJIOTMH.

PexoMenganym 1mo ouneHKe 3HAHUM H yMEHI/Iﬁ Yayammxcs

Oyenka 3HaAHUU YYAWUXCA

Hcxoass u3 mocTaB/ieHHOW WeJM W BO3PACTHBIX BO3MOKHOCTEH y4YalIuxcsi, He0OX0AUMO
YUYUTHIBATH:

® MPAaBUJIBHOCTh M OCO3HAHHOCTb W3JIOKEHHUS COJEpKAHUS, MOJHOTY PACKPBITUS MOHSTHH,
TOYHOCTH YNOTPEOJIEHUsS] HAyYHBIX TEPMHUHOB;

ecreneHb C(OPMUPOBAHHOCTH MHTEIUIEKTYaJbHBIX M OOILIEey4eOHbIX yMEHHUM

® CaMOCTOSITENIbHOCTh OTBETA;

®pEYEeBYI0 I'PAMOTHOCTh JIOTUYECKYIO IOCIEI0BATEIbHOCTh H3JI0KEHHUS OTBETA,

Ouenka ycmuozo omeema:

OrmeTka «5»

J MOJIHO PAaCKpHITO COJEp)KaHHE MaTepuaia B 00bEME MpOorpaMMbl U y4eOHHKa;

® UETKO M MPAaBWIbHO JaHbl ONPEIEICHHUS M PACKPBITO COJEpXKAHWUE MOHITUH, BEPHO
UCIOJb30BAHbl HAyYHbIE TEPMHHBI;

e Ul J0Ka3aTelbCTBA HCIOJIb30BAaHbl PA3JIMYHBIE YMEHHMs, BBIBOABI U3 HAOIIONCHUH U
OIIBITOB;

e OTBeThl CaMOCTOSITENIbHBI, UCIOJIb30BAHBl PaHEe MPHOOPETEHHBbIE 3HAHMUA.

Ormerka «4»

®DacKpbITO OCHOBHOE COJIEpXKaHHE MaTepuana;

e B OCHOBHOM IPaBWJIBHO JaHbl ONpEJENeHHUs] IOHATHM M  MCIIOJb30BaHbl Hay4HbIE
TE€PMUHBI;

® OTBETHl CaMOCTOSTENbHBI.

® OmpeleneHHs] NOHATHI HEeNOJHbIe, JOMYLIEHbl HE3HAYMTEIbHbIE HAPYLICHUS
MIOCJIEI0BATEIbHOCTH H3JI0KEHUS, HEOOJIbIINE HETOYHOCTH HPU HCIOJIb30BAaHMM HAYYHBIX TEPMUHOB
WIA B BbIBOJAX 000OLIEHMAX W3 HAONIOJEHUH M OIBITOB

Ormerka 3»

® YCBOGHO OCHOBHOE COJIep’KaHHe Y4eOHOro marepuana, HO M3JI0KEHO (parMeHTalbHO, HE
BCEr/la IOCIIEA0BATENBHO;

e OmpefeneHus MOHATUN HE BCErJa YETKHUE;

e HEe HCIOJIb30BAaHbl B KAayeCTBE J0Ka3aTeJIbCTBA BBIBOABI W 000OILICHUS M3 HAOMIOACHUH U
OMBITOB WJIM JOMYIIEHBl OLIMOKM MpPU HUX H3JI0KEHHH;

e JIONMyLIEHBbl OMIMOKM M HETOYHOCTH B MCIIOJIb30BAaHMHM HAYYHOH TEPMHUHOJIOTHH,

ONIPENEIICHUN TOHATHIA.



OrTMeTKa 2»

. OCHOBHOE€ COJIep)KaHHME Y4eOHOTO Marepualla He PacKpbITo;

. HE JaHbl OTBEThl HA BCIIOMOIaTEJIbHBIE BOIPOCHI Y4MTEII;

. JOMYIIeHbI TpyOble OMIMOKKA B OMPEAETICHUU TMOHATUN, NMPU HCIIOJIB30BAHUU
TEPMHUHOJIOTUH.

OrTMeTKa «1»
) OTBET Ha BOIPOC HE JaH

Ouenka npakmuueckux yMeHUll y4aujuxcs

1. Ouyenka ymeHuil cmagums ONbIMbL

Vaurenn JOJDKCH YYUTbIBATh:

o MMpaBHUIJIIBHOCTb OHNPCACICHUA ULECJIU OIIbITA,

. CaMOCTOSITEIFHOCTh T0100pa 000pyIOBaHUSI U OOBEKTOB;

o MOCJICJIOBATEIILHOCTh B BBIITOJIHEHUH PA0OTHI 1O 3aKJIAJKE OIIBITA;

° JIOTUYHOCTh M TPaMOTHOCTh B ONMHUCAaHUM HAONIOJEHHM, B (OPMYTUPOBKE BBHIBOJOB M3
OIIbITA.

OrMeTKa«S»
° MPaBUJILHO OTpEJICNICHa 1eIb OIIbITa;
° CaMOCTOSITEIPHO M TIOCIEOBATEIIBHO TMPOBEICHBI MOI00p 00OpYyIdOBaHUSA U
00BEKTOB, a Tak e padoTa MO 3aKJIAJKE OIBITA,
° Hay4YHO, TPaMOTHO, JIOTUYHO OIHMCAHbI HAOMIOJACHUS M CHOPMUPOBAHBI BBIBOIBI U3
OIIBITA;
OrTmMeTKa«d»
° MPaBUJILHO OIpEJICIICHa 1eb OIIbITA;
° CaMOCTOSITENIBHO TpOBeeHbl paboTa 1o moadopy obOopynoBaHus M OOBEKTOB, MpU
3aKJIaJIKe OMbITa JOoMycKaroTcs 1 —2 omuoky;
° B IIEJIOM T'PaMOTHO, JIOTHYHO OIKMCAHbl HAOMIOICHUS U CHOPMHUPOBAHBI OCHOBHBIC
BBIBOJIBI M3 OIIBITA;
®B OMHCAHWU HAONIOJCHUN U3 OMbITa JOMYIIEHbl HETOYHOCTH, BBIBOJBI HETIOJHEBIE.
OrmMeTka «3»
° MPaBUWJIBHO OIpe/ielieHa IIeNb OTbITa,
° noabdop obopynoBaHUs W OOBEKTOB, a TakKe padOTHI MO  3aKJIaJKe OIbITa
MPOBEJIEHBl C TMOMOIIBI0 YUHUTETIS;
° JIOTIYIIEHbl HETOYHOCTH W OIMIMOKHM TpPH 3aKJIaJKEe OMNBITAa, OMUCAHUHM HAOIIOJICHUH,
(GhOopMyITUPOBaHUH BHIBOJIOB.
OrmMeTKka «2»

L4 HC oOIIpcAcyiCHa CaMOCTOATCIIBHO LCJIb OIIbITA,



o HE IIOJrOTOBJIEHO HYXXHOE 000PYH0BAHUE;

L4 AOMYIICHBI CYIICCTBCHHBIC OIINOKH IIpu 3aKjIagKe U O(i)OpMJIeHI/II/I OIIbITA.

2. Ouenka ymenuii npoeooumv Had1100eHUA

Y4auTens JOMKEH YYHUTHIBATH:

. [IPaBUJIBHOCTh IPOBEIEHUS HAOMIOACHUN O 3aJaHHI0

J YMEHHE BBIJENATh CYIIECTBEHHbIE NPU3HAKM, y HaOiroAaeMoro oObekTa (mpoiecca);

®  JIOTUYHOCTh M HAYYHYIO TPaMOTHOCTH B O(GOPMIICHHH pPE3yJbTaTOB HAOIIOJCHUN U B
BBIBO/JIaX.

OTMeTKa «5»

J MPaBWIBHO TI0 33JaHUIO YYHUTENs MPOBEICHO HAOJIIOJCHUE;
J BbIJIEJIEHBl CYIIECTBEHHbIE MPU3HAKHM Y HaOI0aeMoro oObekTa(Ipolecca);
° JIOTMYHO, HAYYHO, TPaMOTHO O(OpMIICHBI PE3yabTaThl HAOMIOIEHWNW W BBIBOJIHI.

OrmMeTka «d»
o MPABWIBHO TIO 33JaHHUIO YYUTENS IPOBEICHO HAOIOJICHUE;
. MPU BBIICJICHUN CYIIECTBEHHBIX MPU3HAKOB y HAOJIOIaeMoro oObeKTa(Imporecca)

Ha3BaHbl BTOPOCTCIICHHEIC,

. JOTyIIeHa HEOPeXHOCTh B OGOPMIICHHHM PE3yJbTaThl HAOIIOJEHUA W BBIBOJOB.

OrmMeTka «3»

J JOTYIIEHbl HETOYHOCTH W 1 —2 ommuOKku B MpoBEACHWU HAOMIOACHUN MO 3aJaHHI0
YUUTES;
J IpU BBIJCJICHUU CYIIECTBEHHBIX IMPU3HAKOB Yy HalirogaeMoro oObekTa(mpoliecca)

BBIJICJICHBI JIMIIb HEKOTOPKIC,

° nomyiieHsl ommoOkul -2 B odopmileHUH pe3ynbTaThl HAOMIOJCHUI U BHIBOJOB.

OrTMeTKa 2»

J JomyuieHsl 3 —4 omuOKM B NMPOBEJCHUM HAOMIOAECHUI M0 33aJaHMUI0 YUUTEIIs;
J HEeNpaBWIBHO BBIJIENIEHBI IPU3HAKM Yy HabIogaeMoro oObekTa(Ipoliecca);
o JomymieHsl omuokn 3 —4 B 0GOpMIIEHUM pe3yiabTaTbl HAaOMIOACHUN M BBIBOJOB.

Ouenka mecmoevlx 3a0aHUIL
OneHuBaHue MPOBOJUTCS BHayale MO OaUIBHOW CHCTEME M BBIPAXKAETCS B MPOIEHTHOM
COOTHOIIICHUH.
[Ipn moacuuThiBaHUM OOIIETO KOJIMYECTBA HAXOJUTCS IMPOIIEHTHOE COOTHOIIEHUE. Bes TectoBas

pabota mpeanonaraer 100% .



Ounenka «5» CTaBUTCs, €CIM yYCHHE BBINOJHWI He MeHee 95% NpOoBEpOUHBIX 3aaHU.
Onenka «4» -He MeHee 80% BBINOJHEHMS MPOBEPOUHBIX 3aJAHUIA;
Onenka «3» -He MeHee 70% npoOBEpPOUYHBIX 3aJaHU,

Onenka «2» - meHee 60% IPOBEPOUHBIX 33JAHUM.

Ouyenka ymeHuill pewiams pacdyemuvle 3a0ay

OrTMeTKa «5»

° B JIOTMYECKOM  PACCY)KICHHHM W PCEIICHHH HET OIMMOOK, 3a/laya pelieHa
palMoOHAIBFHOM CIIOCOO0OM;

OrmMeTKa «4»

° B JIOTUYECKOM pEIICHHH W PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajadya pelieHa
HEpaIlMOHAIBHBIM CIIOCOOOM WJIM JOMYIIEHO HE 0ojiee JBYX HECYIIECTBEHHBIX OIIMOOK

OrTMeTKa «3»

° B JIOTUYECKOM DPACCYXICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIEHA CYIIeCTBEHHAs
omnOKa B MAaTeMaTHYECKUX pacyeTax

OrTMeTKa 2»

° HMMEIOTCSl CYIIECTBEHHBIC OIIMOKH B JIOTUYECKOM DPACCY)KICHHH W PEIICHHUH.

OrmeTka «1»

L4 OTCYTCTBHEC OTBECTAa Ha 3aJaHHC



IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA BUOJIOT'MHU

B pezynemame uzyuenus yuebnoeo npeomema «buonozusy Ha yposne cpedrezo (NoiHo20) obuezo
006pa308aHUs bINYCKHUK HA OA3080M YPOBHE HAYUUMCA!

— pacKpbIBaTh HA IIPUMEpaxX poJib OMOJIOTHH B POPMUPOBAHUH COBPEMEHHON HAYYHOU KaPTHHBI
MHpa U B IIPAKTUYECKON NEATEIBHOCTH JIIOJIEH;

— INIOHUMATh U OIMMUCBhIBATH B3aMMOCBA3b MCKY CCTCCTBCHHBIMU HAYKaMU: 6I/IOJIOFH€I>'I, (1)I/I3I/IKOI71,
XHMHCﬁ; YCTaHABJIMBATH B3aMMOCBA3b ITPUPOJHBIX HBHGHHﬁ;

— IIOHUMAaTh CMBbICIJI, pa3JII/I‘-IaTB 1 OIIMChIBAThH CI/ICTGMHYIO CBA3b Me>1<11y OCHOBOIIOJIAararouymnMmn
OMOJIOTUUECKUMU TIOHATHSIMU: KJIETKa, OPTaHu3M, BU, IKOCUCTEMa, brocdepa;

— IPOBOAUTH SKCIEPUMEHTHI 110 U3YYEHHUIO OMOJIOTHYECKUX O0OBEKTOB U SIBJICHUN, OOBICHATH
pe3yNbTaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYIHPOBATH BHIBO/IBL;

— HUCIOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOTO MMO3HAHUS B Y4€OHBIX OMOJIOTMUECKUX
UCCIIEIOBAHUSAX, TPOBOANUTD SKCIIEPUMEHTHI 110 U3yYEHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUN, OOBSACHATH
pe3yNbTaThl SKCIIEPUMEHTOB, aHAITU3UPOBATh UX, POPMYIUPOBATH BHIBO/IBI;

— (dopMynupoBaTh MIOTE3bl HA OCHOBAHUU MPEUI0KEHHON OMOJI0rnueckoi nHpopMaluu u
MpeAIaraTb BApUAHThI IPOBEPKU THIIOTES;

— CpaBHMBATh OMOJIOTUYECKHE 0OBEKTHI MEXTy COO0M MO 3a/laHHBIM KPUTEPUSIM, JIENaTh BHIBOJIBI U
YMO3aKJI4YECHH Ha OCHOBE CPABHEHHS,

— 00OCHOBBIBATh €IMHCTBO KUBOM M HEKUBOM MPUPO/IbI, B3AUMOCBSI3U OPraHU3MOB M OKPYXKaroIIeH
Cpelbl Ha OCHOBE OMOJIOIMUECKUX TEOPHIA;

— IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COCUHEHHUM KIETKHU (OENKOB,
KHUPOB, YIIIEBOJOB, HYKJIIEMHOBBIX KUCIIOT);

— pacno3HaBaTh KJIETKHU (MMPOKApUOT U 3YKAPUOT, PACTEHUHN U )KMBOTHBIX) TI0 OMIMCAHUIO, Ha
CXEMaTHYECKUX U300paKEHUSX; YCTAHABIMBATH CBA3h CTPOCHUS U (PYHKIIUN KOMIIOHEHTOB KJIETKH,
000CHOBBIBATH MHOTO00Opa3ue KIETOK;

— OOBSICHATH MHOFOO6paBI/Ie OpraHru3MoOB, IPUMECHSA 3BOJTIOINHOHHYIO TCOPHIO,
— OOBSICHATH IIPUYKWHBI HACJICACTBCHHBIX 3360J’I€BaHHfI;

— BBIABJIATH U3MCHYUBOCTD Y OPIraHM3MOB,; CPABHHUBATH HACJICACTBCHHYIO U HCHACJIICACTBCHHYIO
HU3MCHYUBOCTD,

— BBIABJIATH MOp(i)OJ'IOFI/I‘leCKI/Ie, Q)HSI/IOHOFI/I‘IGCKI/IG, MOBCACHUYCCKHUC aJallTalliuid OPraHu3MOB K
cpeac oOouTaHug U HeﬁCTBHIO OKOJIOTHYCCKHUX (1)aKTOp0B;

— COCTaBJIATb CXEMbI IIEPCHOCA BCHICCTB U OHCPIUU B 9KOCHCTEME (I_IGHI/I HI/ITaHI/IH);

— MPUBOJIUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHHs OMOpa3HO0Opa3us sl yCTOHYHUBOTO
Pa3BUTHS U OXPAHBI OKPYKAIOLIEN CPEbl;

— OLCHUBATh JOCTOBCPHOCTH OHOJIOTHYECKOM I/IH(l)OpMaI_II/II/I, HOHy‘ICHHOﬁ N3 pa3HbIX HCTOYHUKOB,

— TMPEACTABIATh OMOJIOTHYECKYIO HH(OPMAIUIO B BUJIE TEKCTA, TaOIHIIbI, rpaduKa, 1uarpaMmbl 1
JieTIaTh BBIBOJIBI HA OCHOBAHUH MPECTABICHHBIX JAHHBIX;

— OLCHUBATH POJIb JOCTHKEHHH T CHCTHKH, CCIICKIINU, OMOTEXHOJIOTHUU B HpaKTHqCCKOﬁ
ACATCIBHOCTH YCJIOBCKA,

— OOBSACHATH HETATUBHOC BIUSHUC BCIICCTB (aHKOPOJ'IH, HUKOTHHA, HAPKOTUYCCKUX BeIJ_[eCTB) Ha
3apOJbIIIICBOC PA3BUTHUC YCIIOBCKA.

Bbll’lyCKHLlK Ha 6bazoeom YPOBHE noiyyum 603MOANCHOCNTb HAYUUMbCA.



— J1aBaTh Hay4YHOE OOBSICHEHNE OMOJIOTUYEeCKUM (haKTaM, IPOIleccam, SIBJICHHIM, 3aKOHOMEPHOCTSIM,
UCTOJB3Ysl OMOJIOTHYECKHE TEOPUH (KJIETOYHYIO, IBOJIOIMOHHYIO), YdeHHe 0 Ouocdepe, 3aKOHbI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH,

— XapaKTCPHU30BaATb COBPCMCHHLIC HAITPABJICHHA B Pa3BUTHHU 6I/IOJIOI‘I/II/I; OIIMCBhIBATh WX BO3MOXXKHOC
HCIIOJIb30BAHHUC B HpaKTI/I‘-IeCKOf/'I JCATECIIBHOCTH,

— CpaBHUBATh CIIOCOOBI JICTICHUS KIETKUA (MUTO3 U MEHO03);

— pemiath 331241 Ha ocTpoenue Gpparmenta Bropoii nenu JAHK mo npeanoxennomy ¢pparMeHty
nepsoii, u”PHK (MPHK) no yuactky /IHK;

— pemars 3a7a4y Ha OIIPEACIICHNE KOJIMYECTBA XPOMOCOM B COMAaTUYECKHUX U ITOJIOBBIX KIETKAaX, a
TaKKe B KJIETKax Iepel HauajoM JiejeHus (Melo3a WM MUTO3a) U 110 €ro OKOHYaHUH (11
MHOTOKJIETOYHBIX OPTaHU3MOB);

— peuiaTb rcCHETUYCCKUC 3aJla41 Ha MOHOFI/I6pI/II[HOG CKpCHIMBAHUC, COCTABJIATh CXEMBI
MOHOFI/I6pI/I)1HOFO CKpC€uiuBaHusd, IPUMEHIA 3aKOHbI HACJICACTBCHHOCTHU U UCIIOJIb3Yd 6I/IOJ'IOFI/I‘-ICCKYIO
TCPMHHOJIOTHIO 1 CUMBOJIMKY,

— yCTaHaBJIMBATh TUII HACTEAOBAHUS U XapaKTep MPOSIBICHUS MPU3HAKA M0 3aJaHHOU CXemMe
POJOCTIOBHOM, MPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

— OLICHUBAThH PE3YNbTATHl B3aNMOJCHCTBHUS YEIOBEKA U OKPYXKAIOLIEH Cpe/ibl, IPOTHO3UPOBATH
BO3MOXHbIE TIOCIIEICTBUSA IEATEIILHOCTH YEJIOBEKA IS CYIIECTBOBAHUS OTJIEIbHBIX OMOJOrHYECKUX
00BEKTOB U LIEBIX MPUPOTHBIX COOOIIECTB.

PE3YJBTATBI OCBOEHUS KYPCA BUOJIOTUHN

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS 00IIero oopa3oBaHus B 00y4YeHUH OMOJIOTUH B
cpenHel (MOJTHOM) IIKOJIE JOJDKHA OBITh HAMpaBJieHa Ha TOCTHKEHUE 00yUJaIOIIUMHUCS CIIETYIOITUX
JIMYHOCTHBIX Pe3yJIbTATOB!

1) peanu3anuy STHYECKHUX YCTAHOBOK [0 OTHOILIEHUIO K OMOJOTHYECKUM OTKPBITHSIM,
UCCIIEIOBAHUSAM U UX pe3y/bTaTaM;

2) MMPpU3HAHHA BBICOKOH LIGHHOCTH KU3HHU BO BCEX €€ IMPOABJICHUAX, 3J0POBbs CBOCI'O U APYIrUX
Jnoz[eﬁ, peain3annn YCTaHOBOK 310POBOI'O o6pa3a KHU3HHU,

3) chopMHPOBAHHOCTH MMO3HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYCHUE HOBOTO 3HAHUS B
00J1acTH OMOJIOTHH B CBSI3H € Oyyiiei mpodecCHoHaIbHOM ACSITEIIBHOCTBIO I OBITOBBIMHU ITPOOIEMaMU,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbSI U AKOJIOTHUYECKOW O€30IaCHOCTH.

MeTaﬂpeI[MeTHLIMI/I pe3yjJbTaTaMi OCBOCHMA BBIITYCKHUKAMHA CTapHICﬁ IIKOJIBI 0a30BOTO Kypca
OMOJIOTHH SBJISIOTCS:

1) OBJIaACHHUEC COCTABJIAOIIMMH HCCHeﬂOBaTCHBCKOﬁ n HpO@KTHOfI ACATCIIbHOCTH, BKIIFOYask YMCHUA
BHUACTH Hpo6neMy, CTaBUTb BOIIPOCHI, BLIABUI'aTb T'MIIOTC3bI, 1aBATh OIIPCACICHUA ITIOHATHAM,
KJ'IaCCI/I(bI/II_[I/IpOBaTB, Ha6J'II-O,I[aTB, IMPOBOANUTH SKCIICPUMCHTEI, ACJIaTh BBIBOJAbLI U 3aKJIIOYCHU A,
CTPYKTYPUPOBATh MAaTCpUall, O6’L$ICH$ITB, JO0Ka3bIBaTh, 3alllMIIIaTb CBOU UJICH,

2) ymeHust paboTaTh ¢ pa3HbIMU HCTOUHUKAMH OMOJIOrMYECKOH MHPOPMALIUHN: HAXOIUTh
OMOJIOTUYECKYI0 HH(POPMALIUIO B Pa3IMUHBIX HCTOYHHUKAX (TEKCTE yueOHHMKA, HAyYHO-TIOMYISIPHOM
auTeparype, OMOJIOTHUECKUX CIIOBApsAX U CIPAaBOYHUKAX), aHAIM3UPOBAThH M OLICHUBATh HH(OPMAIIHIO,
peoOpa3oBbIBaTh HH(OPMAIIHIO U3 OJTHON (POPMBI B APYTYIO;

3) CIIOCOOHOCTh BBI6I/IpaTB HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX JENCTBUAX U MOCTYIIKAxX I10
OTHOIIICHHUIO K )KMBOM npupoaec, CBOEMY 310POBbIO U 3JOPOBBIO OKPYIKAIOIIHX,

4) YMCHUSA aACKBATHO UCIOJIB30BATh PCUCBLIC CPCACTBA AJId NUCKYCCUU U ApTYMCHTAIUU CBOEH
MO3nNHu, CpaBHUBATH PA3HBIC TOUKHU 3PpCHU, APIr'YMCHTUPOBATH CBOXO TOUYKY 3pCHUSA, OTCTANBATH CBOIO
ITO3HIIHIO.



IIpenmMeTHBIMHU pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU CTAPIIEH IIKOJIBI Kypca OUOIOTun
0a30BOr0 YPOBHS SIBJISIIOTCS:

B noznasamenwvnoii (unmennekmyanwvhoii) cgpepe:

1) xapakrepucTuka cofepxKaHusl ONOJIOTUYECKUX TEOPUH (KIETOUHAs, SBOJIIOLIMOHHAS TEOPUS
Hapsuna); yuenust Bepaanackoro o 6uocdepe; 3akonoB Menensi, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIa/1a
BBIJIAIOMINXCS YUEHBIX B pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIJICIIEHUE CYIIECTBEHHBIX MMPU3HAKOB OMOJOTHYECKHX 00BEKTOB (KJIETOK: PACTHTEIBHBIX U
KUBOTHBIX, JOSJCPHBIX U SICPHBIX, TIOJOBBIX U COMAaTHUECKUX; OPTaHU3MOB: OTHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BUJIOB, 3KOCHCTEM, OMOC(EPhI) U MPOIIecCOB (0OMEH BEIIECTB, PA3MHOKCHHUE, JICTICHHEC
KJIETKH, OTIOJIOTBOPEHUE, NEHCTBHUE HCKYCCTBEHHOTO U €CTECTBEHHOTO OTOOPOB,

(dbopMupoBaHHE NPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUAOB, KPYTOBOPOT BELIECTB U MIPEBPALEHUS SHEPTHH B
IKOCHUCTEeMax u ouocdepe);

3) oObsicHeHUE PO OMOJIOTHY B (POPMUPOBAHUHM HAYYHOTO MUPOBO33PEHUS; BKIIaa OMOJIOTUUECKUX
Teopuii B GOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO- HAyIHOW KapTUHBI MUPA; OTPULIATEIIBHOTO BITHSHHSI
QJIKOTOJIsI, HIKOTHHA, HAPKOTHICCKUX BEIIECTB HA PA3BUTHE YEIIOBEKA; BIIMSIHHS MyTareHOB Ha OPTaHU3M
9eJI0BEKa, IKOJIOTUICCKUX (DAaKTOPOB HA OPraHU3MbI; TPHYUH BOJTIOIIMH, U3MEHSIEMOCTH BHJIOB, HAPYIIICHHHA
pa3BHUTHS OPTraHU3MOB, HACJICICTBEHHBIX 3a00JIEBAaHUH, MyTAIIHiA, YCTOWIHBOCTH U CMEHBI 3KOCHCTEM;

4) npuBeieHNE J0Ka3aTeNbCTB (apryMeHTall|s) €IUHCTBA )KUBOM M HEKUBOM MPUPOJIBI, POJCTBA
YKUBBIX OPraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB U OKpYXKaloIIel cpesibl; HE0OXO0AUMOCTH COXpaHEHUS
MHOT000pa3us BUJIOB;

5) yMeHHE TOJIb30BaThCsl OMOJIOTUUECKONW TEPMUHOJIOTHEN U CUMBOJIUKOM;

6) peleHne 3IeMEHTapHBIX OMOIOTMYECKHX 3aa4; COCTABJICHUE 3JIEMEHTAPHBIX CXEM CKPEIMBAHUS
U CXEM MEepeHoca BEIIECTB U SJHEPTHH B dKOCHCTEMaX (1IeTH MUTaHU);

7) onucanue ocoOelt BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO;

8) BBISIBIICHHE U3MEHYMBOCTH, IPUCIIOCOOIEHUI OPTaHU3MOB K cpesie 0OMTaHMsI, UCTOYHUKOB
MYyTareHOB B OKpY»Karolieil cpezie (KOCBEHHO), aHTPOMOTEHHBIX U3MEHEHHI B 9KOCUCTEMaX CBOEH
MECTHOCTHU; U3BMEHEHHUHN B SKOCHCTEMax Ha OMOJIOTHYECKUX MOJIEIISIX;

9) cpaBHeHHE OMOJOTHYECKUX OOBEKTOB (XMMUYECKUI COCTAB TEJ KUBON M HEKUBOW IIPUPOIBL,
3apO/IbIII YeJIOBEKa U APYTrUX MIICKOMHUTAIOIIUX, IPUPOIHBIE SKOCUCTEMBI U arPO3KOCUCTEMBI CBOECH
MECTHOCTH), POLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOPHI, OJOBOE U OECI0JI0e Pa3MHOKEHHUS) U
(dbopMynUpOBKa BBIBOJIOB HA OCHOBE CPABHEHHSL.

B yennocmmno-opuenmayuonnoi cghepe:

1) aHaM3 U OLIEHKA Pa3NUYHBIX TUIOTE3 CYLHTHOCTH KU3HU, IPOUCXOXKICHUE YeTOBEKa U
BO3HHUKHOBEHHUE )KM3HH, T100abHBIX IKOJIOTUYECKUX MPOOJIEM U MyTel UX PElICHHUs], TOCIEACTBHIMA
cOOCTBEHHOM EATENILHOCTH B OKpYXKAIOIIeH cpezie; OMoIornueckoil iHPpopMaluu, Noy4yaeMon U3 pa3HbIX
MCTOYHUKOB;

2) OICHKA 3THYCCKUX ACIICKTOB HECKOTOPBIX HCCJIEeIOBAaHUM B 00J1acT OMOTEXHOJIOTHUH
(KJ'IOHI/IPOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPCHUE, HAIIPABIICHHOC NU3MCHCHHC FCHOMa).

B cghepe mpyooeoit oeamenvnocmu: oBnaieHre yMEHUSMH U HaBbIKaMH MTOCTAaHOBKHU
OMOJIOTHYECKUX DKCIIEPUMEHTOB M OOBSICHEHUSI UX PE3YIbTaTOB.

B cehpepe ghuzuueckoii oeamenvnocmu: 060cHOBaHUE U COOIIOIEHNE MEp NMPO(UITAKTUKYA BUPYCHBIX
3a00JIeBaHUM, BPEAHBIX PUBBIYEK (KypeHUE, YIOTpeOieHHe alKoTroisl, HAPKOMaHMsI); IPaBUJI IOBECHUS B

OKpY’Karollen cpere.



COJAEPKAHME YYEBHOT' O ITPEJIMETA 11 KJIACC

Pazgen 1. Oprannsmennslii yposensb (11 yacos).

OCoOEeHHOCTH OJTHOKJIETOYHBIX, KOJJOHHAIBHBIX 1 MHOTOKJIETOYHBIX OpPraHU3MOB. B3auMocBs3b
TKaHel, OpraHoB, CUCTEM OPIaHOB KaK OCHOBA LIEJIOCTHOCTU opranu3ma. OCHOBHBIE IIPOLIECCHI,
IIPOMCXO/ISIINE B OpraHU3Me: NUTaHUE U IUILEBAPEHNE, TBUKEHHUE, TPAHCIIOPT BEILIECTB, BbIICICHUE,
pa3apaxuMoCTb, peryasus y opranuzMoB. [lognep:xanue romMmeocrasa, IpUHIMIT OOPATHON CBSA3H.
Pa3zMHoxeHHne opranu3MoB. becrosioe 1 nonoBoe pa3MHoOkeHHUe. J[BOTHOE OIUIOOTBOPEHUE Y LIBETKOBBIX
pactenuii. Bunpl omiogoTBopeHus y KUBOTHBIX. CIIOCOOBI pa3MHOKEHUS Y PACTEHUN U )KMBO THBIX.
[Taprenorenes. OHToreHnes. OMopuoHanbHoe pazsutue. [loctambpruonansHoe pazsutue. [psamoe u
HenpsiMoe pa3BuTHe. JKU3HEHHbIE LIMKIIBI PAa3HBIX TPYIIT OPraHu3MOB. Perynsaius nHANBUAYaTIbHOTO
pa3zButus. [[puunHbBI HapyIIEHUN PA3BUTHS OPTAHU3MOB.

Hcropust BOSHUKHOBEHUS U Pa3BUTHS T€HETUKHU, METO/IbI TEHETUKU. | eHeTHYECKHE TEPMUHOJIOTHS 1
cuMmBoduka. ['eHotun u penorumn. BeposTHOCTHBIN XapaKTep 3aKOHOB T€HETHUKU. 3aKOHBI
HACJIEICTBEHHOCTH. ['. MeHiens U yClnoBHUs UX BBINOJHEHUS. [{uTomorniyeckre 0CHOBBI 3aKOHOMEPHOCTEMN
HacjeA0BaHusI. AHATM3UPYIOIIEE CKPEeIMBaHNe. XPOMOCOMHAs TeOpUst HacleACTBEHHOCTH. ClierieHHoe
HaclieloBaHue, KpoccuHrosep. Onpenenenre nosa. CUemieHHoe ¢ MoJIOM HaclienoBaHue. Bzanmonaeiicteue
AJUICNIbHBIX U HEAJUIEJIbHBIX T€HOB. [ €eHeTHuUeCKrne OCHOBBI MHIMBUYaJIbHOTO pa3BUTHs. [ 'eHeTHUeCKOe
KapTUPOBAHHUE.

I'eneTnka yenoBeka, METO/IbI U3YUCHUSI TCHETUKH YelloBeKa. Penpo1yKTHBHOE 3T0POBhE UETIOBEKA.
HacnencrBennbie 3a00ieBaHus YeI0BEKa, UX MPEAYNPEkKIeHNE. 3HAUCHHE TeHETUKH JIJIST METUITNHBI,
STHYECKHE aCIIEKTHI B 00JIaCTH MEIUIIMHCKON T€HETHUKH.

I'enotun u cpena. HenacneacteenHas usMeHUnBoCcTh. HopMa peakiiuu npusHaka. BapuaunoHHbI
psAI ¥ BapualnmoHHasi KpuBas. HacneacTBeHHas W3MEHYMBOCTh. BUIbI HaceACTBEHHON N3MEHUNBOCTH.
KomOunatrBHAs ©I3MEHYMBOCTD, €€ HCTOYHUKHU. MyTaliuu, BUIbI MyTalinii. MyTareHsl, UX BIMSHUE HA
opraHu3Mbl. MyTanuu Kak MpUYMHa OHKOJIOTHYECKUX 3a00J1eBanmil. BHesiepHasi HacJIeICTBEHHOCTD U
H3MEHYHNBOCTD. DIHUI'€HETHKA.

HOMGCTI/IKaHI/IH " CCIICKI U, HCHTpBI OJIOMAllTHUBAHUS Y KUBOTHBIX U HCHTPBI IPOUCXOKIACHUA
KYJIBbTYPHBIX paCTeHHfI. MCTO,Z[BI CCJICKIIMH, UX 'CHETUYCCKUEC OCHOBHI. I/ICKYCCTBCHHHﬁ 0T60p, €ro BUbI.
yCKOpeHI/Ie U MMOBBIIICHHUEC TOYHOCTU 0T6opa C IIOMOIIBIO COBPEMCHHBIX ME€TOJJOB I'CHCTUKHU U
OMOTEXHOJIOTHH. FeTepo3Hc N €T0 HUCIIOJIb30BAHUE B CCIICKIIUH. PacmeeHHe T'€HECTHYCCKOTI'O p33H006pa3I/15[
CCIICKIHMOHHOI'O MaTCpualia: INOJIUILION AN, OTAAJICHHAA FI/I6pI/II[I/ISaI_[I/I$I, BKCHepI/IMeHTaHBHLIﬁ MYTarcHes,
KIICTOYHAA MHXXCHCPHA, XPOMOCOMHAA MHIXCHCPH:A, I'CHHAsA NWHXKCHCPU . Bro6e3onacHOCTE.

Jlemoncmpayuu

Cxembl, TabnuIpl, GparMeHThl BUACOPHUIEMOB H KOMITBIOTEPHBIX Mporpamm: «CrocoObl 6ecroioro
pa3MHOXeHUsD», «OIUI0J0TBOPEHNE Yy PACTEHUN U )KUBOTHBIX», « HAWBHIyallbHOE pa3BUTHE OPraHU3May,
«MoHorubpuaHOE CKpelmuBanue», «JlurudpuaHoe ckpermmbanuey, «Ilepekpect xpomocom», «HenonHoe
JOMHMHHpOBaHKe», «CLEIIeHHOEe HaclleJoBaHuey, «HacnenoBanue, CLIEMIEHHOE € TIOJIOM,
«HacnenctBenHble 60J1€3HM YeTIOBEKay, «BiusHUe alkoroan3Ma, HApKOMaHUH, KypeHHs Ha
HacJIeICTBEHHOCThY, «MyTtauuny, «MoanpukamoHHas U3MEHUYMBOCThY, «L[eHTpsl MHOrooOpasus u
MIPOMCXOXKACHUS KYIbTYPHBIX pacTeHui», «IckyccTBeHHBIN 0TOOp», «I ubpuanzanus», «MccienoBanus B
00acTi OMOTEXHOJIOTUMY; IEMOHCTPALIUU KHUBBIX PACTEHUH, FepOapHBIX IK3EMIUIAPOB, MYIIsKeH, Tabnuil,
¢doTrorpaduii, HIUTIOCTPUPYIOIINX PE3YIbTAThl CEIEKIIMOHHON PabOThI; HOPTPETOB U3BECTHHIX
CEJIEKIINOHEPOB.

Jlabopamopuvie pabomul
1. CocraBiieHuE 37IEMEHTAPHBIX CXEM CKPEUTUBAHMS.

2. Pemienue reseTrueckux 3aaad.



Pa3nen 2. IlonyasiniuOHHO-BUI0BOI YPOBeHb (7 4acoB)

Pa3Butne sBomononselx uaeid. Hayunsie B3rasasl K. Jlunnes u K. b. Jlamapka. DBontoninoHHas
teopus Y. lapBuHa. CBUIETENBCTBA IBOJIIOLNY KUBOM IPUPOIBL: TAJEOHTOJOTUYECKHE, MOJIEKYISIPHO-
TeHEeTHYECKUE, SMOPUOJIOTHUECKIE, CPABHUTEILHO-aHATOMUYECKHUE, Onoreorpaduueckue. Pasurue
npeacTaBieHnid o Buzae. Bun, ero kputepuu. [omyisus kak ¢opma CyniecTBOBaHHS BHJIA U KaK
3JIEMEHTapHasl equHUIA 3BooU. CUHTETHYeCKasi TEOPUsI BOTIOLMU. MUKPO3BOIIOLUS U
MaKpOAIBOJIONUS. [IBIDKYIIE CHITBI 9BOJIIOLINH, UX BIUSHUE HA reHo(oH T nonyisuuu. Jpelid reHoB u
ClydaiiHbIC HeHAITPABJICHHBIC H3MEHEHHsI reHO(OoHIa momysiuu. Y paBHeHne Xapau—BaiinOepra.
MonexyIsipHO-TeHETHIECKNE MEXaHU3MBI 3BOTIONNHU. DOPMBI €CTECTBEHHOTO O0TOOPA: ABHIKYIIIAS,
CTa0MIIM3UPYIOIIAsi, AU3PYINTUBHAS. DKOJOTHYECKOe U reorpadudeckoe BunoodpazoBanue. Hampasnenus u
ITyTH 3BOJIIOLUHU. DOPMBI 3BOJIIOLMK: TUBEPTEHIINSA, KOHBEPreHIUs, TapajuIean3M. MexaHu3Mbl aJanTamuiil.
Kospoumonus. Posb 3BosIO1IIMOHHON Teopuu B GOPMUPOBAHNU €CTECTBEHHOHAYYHON KapTHHBI MUPA.
MHoroo0pa3ue opraHu3MoB U PUCIOCOOIEHHOCTh OPTaHU3MOB K CpeJie OOMTaHMsI KaK pe3yibTar
sBosonuy. [IpuHnumne! knaccudukanum, cuctemarnka. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI
oprannuyeckoro mupa. CoBpeMeHHbIE MOAX0/Ibl K KIacCu(pUKAIIMK OpraHu3MoB. MeTo bl JaTUPOBKU
COOBITHI MPOIIOTO, FEOXPOHOJIOTHYECKAs IIKaa. | NIoTe3bl MPOUCXOKACHUS KU3HU Ha 3emie. OCHOBHbIE
sTansl 3BoJronnn 6uocheps! 3emiu. KiroueBbie cCOOBITHS B ABOJIIOLIUN PACTEHUH U )KUBOTHBIX. BoIMupanue
BHJIOB U €ro Npu4yuHbl. COBpEMEHHBIE ITPEACTABICHUS O IPOUCXO0KICHUH YenoBeKka. CucreMaTnueckoe
ITOJIOYKEHNE YEJIOBEKa. JBOIIONHNS YeaoBeka. PaKkTOphI IBOJIIOLMN YEIIOBEKa.

Jlemoncmpayuu

Mogenu ckenera 4yenoBeKa U MO3BOHOYHBIX JKHBOTHBIX; MoJienu «IIpoucxoxaeHue yenoBeka» u
OCTaTKOB MaTepUaIbHOU KYJIbTYpPHI.

Pa3znes 3. DxocucremHblii ypoBeHb (8 yacoB)

Dkojoruueckue (pakTopsl U 3aKOHOMEPHOCTH UX BIUSHUS Ha OPraHU3Mbl (IPUHIIMUIT TOJIEPAHTHOCTH,
auMuTHpyomre Gaktopsl). [Ipucnocobnenus opraHu3MoB K ISHCTBUIO AKOJIOTHISCKUX (PaKTOPOB.
buonorndeckue putmpl. BzaumopelicTBrE 3K0JIOTHUECKHX (DAKTOPOB. DKOJIOTHYECKas HUIlA. bruoreormeHos.
Oxocuctema. KommnoneHTsl s3kocucTeMbl. Tpodudeckne ypoBHH. THITBI TUIIEBBIX 1eneid. [Tumesas ceTs.
KpyroBopoT BeliecTB 1 MOTOK HEPTUU B SKOCHCTEME. buoTHueckre B3aMOOTHOIICHHSI OPraHU3MOB B
skocucteme. CoiicTBa skocucTeM. [IpoayKTHBHOCTD 1 OMOMacca 3KOCHCTEM pa3HbIX TUHOB. CyKieccus.
Camoperymsmus sxkocucteM. [locaencTBus BIUSHUS A€ATEIHLHOCTH YEJIOBEKa Ha SKOCUCTEMBI.
HeobxomumocTh coxpanenust 0nopa3Ho00pas3usi IKOCUCTEMBL. ATPOIIEHO3bI, UX 0COOEHHOCTH.

Jlemoncmpayuu

repOapueB, KOJUIEKINA, MOJIENIel, MYJISHDKEH, )KUBBIX PACTCHHUM U )KUBOTHBIX, MOJEIEH IKOCHUCTEM,
TaOJIUIL, WLTIOCTPUPYIOLIUX CTPYKTYPY Orochepsl; CXeM KpyroBopoTa BEIIEeCTB U MpeBpalleHUs SHEPTHH B
ouocdepe; BIUSHUA XO35MCTBEHHOH JATEIHLHOCTH YeJIOBeKa Ha MPUPOAY; Moienu-anmiukanuu «buochepa
U YENIOBEK»; KapT 3all0OBEHUKOB HAIlIEH CTPAHBI.

Jlabopamopuwie pabomul

1. BrisiBnenue npucnocoOieHuil OpraHu3MOB K BIMSTHHUIO Pa3IMYHBIX HKOJOTHYECKUX (PaKTOPOB.
2. CpaBHEHHE aHATOMUYECKOTO CTPOEHHS pACTEHUI pa3HbIX MECT OOUTaHMSL.

3. Metoibl n3MepeHus (pakTOpoB Cpezbl OOMTaHUS

4. V3yueHne 5KOJIOTUYECKUX HUII Pa3HbIX BUJIOB PACTEHHMA

5. Onmcanue 5KOCHCTEM CBOE MECTHOCTH

6. MoaenupoBaHue CTPYKTYp M MPOLIECCOB, MPOUCXOAALINX B IKOCHCTEMAX (Ha MpUMepe
aKBapuyma)

7. OLeHKa aHTPONIOTE€HHBIX U3MEHEHUH B IPUPOJIEN



Paznen 4. Buocdepnrlii ypoBenn (8 yacon)

Yuenue B. U. Bepranckoro o 6uocdepe, Hoocdepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOC(EPHI.
Komnonentsr 6uocheps! u ux poib. KpyroBopots BemectB B Onochepe. buorennas Mmurpanus aToMOB.
OcHoBable 6noMbI 3emiin. Poik uenoBeka B 6uocdepe. AHTpOTIOreHHOE BO3/IeCTBIE Ha Orocdepy.
[TpupoHBIe pecypchl U pallMOHAIBHOE MPUPOJIOTIONIb30BaHue. 3arps3Henue onocgepsl. CoxpaneHue
MHOT000pa3us BUAOB KaK OCHOBA ycTouuBocTH Onocdepnl. BoccranoBurenbHast sxkosorus. [Ipobiaemsl
YCTOWYHMBOTO pa3BuUTHs. [lepcrieKTHBBI pa3BUTHsI OMOJIOTMYECKUX HAYK, aKTYalIbHbIE MTPOOIEMbI OHOJIOTHH.

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHME 11 KJIACC

Temvl (pazoenst) Kon-60 uacos
1. OpraHu3meHHbIH YPOBEHb 11
2. TlomynsaimoHHO-BHIOBOH YPOBEHb 7
3. DKOCHCTEMHBI YPOBEHb 8
4. buocdepHbIil ypoBEHB 8
Hroro: 34

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

No Tema IInannpyemast dakTHuveckast
ypoka nata nara
1 2 4 5

I'naBa 1. OpranusmMenHslii yposenb (11 yacos)

1 Opranu3MeHHbI ypoBeHB: 0011as XapaKTepUCTHKA.
Pa3mHOXkeHne opraHu3MoB.

2 Pa3zBuTHE MOJIOBBIX KIETOK. OHJ'IO)IOTBOpeHI/Ie.

3 I/IHI[I/IBI/I,[[yaJIBHOC pPa3BUTHUEC OPIraHU3MOB. buorenernueckuit
3aKOH.

4 3aKOHOMCpHOCTI/I HacCJICJOBaHU IPU3HAKOB.

MOHOFI/I6pI/L[[HOC CKpCHIUBAaHHUC.

5 Henonnoe nomunupoBanue. AHaM3Upyrolee
CKpEIIMBaHUE




6 JluruOpuHoe cKperuBaHue. 3aKOH He3aBUCHMOTO
HaCJIeI0BaHUS TPU3HAKOB.

7 XpomocomHas Teopus. I'eneruka nosa. Hacnenosanue,
CLICTVIEHHOE C I10JIOM.

8 CocraBiieHne IpOCTEHIINX CXEM CKpeluBaHus. Pelenue
AJIEMEHTAPHBIX TCHETHYECKUX 3a/1a4.

9 3aKOHOMEPHOCTH U3MEHYHBOCTH.

10 OCHOBHBIE METO/IbI CEJEKIINH PACTEHUM, )KUBOTHBIX U
MHUKPOOPTraHU3MOB. BHOTeXHOIOTHS.

11 [ToBTOpHUTENHHO-0000IIAIONTNI YPOK TIO pa3eiy.

I'naga 2. IlonyJsinuoHHO-BU/10BOIi YPoBeHb (7 4acoB)

12 [TonmynAMoOHHO - BUIOBOM YpOBEHB: 00IIast
XapaKTePUCTHKA. BUIBI ¥ TOTTYITSITTHH.

13 Pa3BuTHe dBOTIOIMOHHBIX HIEH.

14 JIBUKyIIMe CUJIbI SBOJIIOLIMH, UX BIUSHUE HA TeHO(OH
MOMYJISILIUH.

15 EctectBenHblit 0TOOp Kak (PaKTOp 3BOTIOLUU.
MHuoroo06pa3ue BUIOB.

16 MuKpO3BOIIONUS 1 MAKPOIBOJIOLHUS

17 HamnpaBnenus 3BoJtonum.

18 [punnune! k1accuduxanuu. CucreMaTuka.

I'naBa 3. JxocucremMHblil ypoBeHb (8 4acoB)

19 DKOCHUCTEMHBIN ypOBEHbB: 0011ast XxapakrepucTtruka. Cpena
0OUTaHUsl OPraHU3MOB. DKOJOTHYECKHE (PAKTOPBHI.
JlaboparopHas padota Ne 1 «BrisiBieHue npucrnocooieHuit
OpPraHU3MOB K BIMSIHUIO PA3TUYHBIX IKOJIOTHUECKUX
(bakTOpoB»

20 Okonorunyeckue cooduiectsa. Jlabopatopnas padora Ne 2
«CpaBHEHHE aHATOMHYECKOTO CTPOCHHSI PACTEHHI Pa3HBIX
MECT OOUTaHUS»

21 JIaboparopHuas padota Ne 3 «Metoabl u3mepenus HakTopoB

Cpenbl OOUTaHUSY




22 Bupl B3aMMOOTHOIIEHUI OPraHU3MOB B SKOCHCTEME.
Okonornyeckas Huia. Jlaboparopuas padora Ne 4
«M3ydeHne dKOJIOrMYECKUX HUII Pa3HbIX BUJOB PACTEHUN»

23 BunioBas u npocTpaHCTBEHHAsI CTPYKTYpa IKOCUCTEMBI.
Jlaboparopuas padota Ne 5 «Onrcanue IKOCUCTEM CBOEH
MECTHOCTI

24 [InieBsie CBA3U B DKOCUCTEME.

Becena «I'eHouua B reHoMe», NOCBAMIEHHAA KO /{HIO
MaMATH 0 TeHOLH/Ie COBETCKOr0 HApoAa HAlUCTAMU

25 KpyroBopoT BemecTB 1 npeBpaleHue YSHEPTUH B
skocucreme. Jlabopatopuas padora Ne 6 «MoaenupoBanue
CTPYKTYP U TIPOIIECCOB, MPOUCXOSIINX B IKOCHCTEMaX (Ha
IIpUMepe aKBapruyMa)»

26 Dxonoruueckas cykueccus. [locaeacTus BausHus
JeATeNbHOCTH YeJIOBEKa Ha 3KocucTeMsl. JlabopaTtopHas
pabota Ne 7 «OnieHKa aHTPOTIOT€HHBIX U3MEHEHUH B
IIPUPOIE»

I'naBa 4. buocdepHblii ypoBeHb

27 buocdepnblit ypoBeHb: 00111ast XapaKTEpUCTUKA. YUEHUE
B.U. Bepnajackoro o 6uochepe

28 KpyrosopoT BemiecTB B 6mocdepe.

29 Dpoutrorus orocdepsl.

30 [TpoucxoxaeHuEe KU3HU Ha 3emIe.

31 OCHOBHBIE ATAITbI 3BOJIIOIMH OPraHUYECKOr0 MUpa Ha
3emie.

32 OBOJIIONUS YEI0BEKA.

33 Poub uenoBeka B 6uocdepe. Dxckypeusi. EcrecTBeHHbIC U

HCKYCCTBEHHbIE 3KOCUCTEMBl. Ce30HHbIE N3MEHEHHUS B
npupojie (OKPECTHOCTH HIKOJIBI).

34 Oo6o06u1aromuit ypok o U3y4eHHOMY MaTepuaty

HOPMbI U KPUTEPUU OIIEHUBAHUA

OIIeHHBaHHe YCTHOI0 OTBETA YUYalIUXCH



Otmetka "'5" cTaBuTCA B ciiyyae:

1. 3Hanus, MOHUMaHUS, TIIyOHMHBI YCBOCHHUS 00YJarOIUMCs BCEro 00bEMa MPOrpaMMHOTO MaTepHaa.

2. YMeHHUs BBIJCIATH TJIaBHBIE MTOJIOKEHHS B U3y4YE€HHOM MaTepHase, Ha OCHOBaHHH (DaKTOB U IPUMEPOB
00001m1aTh, 1eNaTh BHIBO/IBI, YCTAHABIMBATH MEXKIIPEIMETHbIC U BHYTPUIIPEIMETHBIC CBS3H, TBOPUECKU
MPUMEHSET MOJyYCHHbIC 3HAHUS B HE3HAKOMOW CUTYalllH.

3. OrcyrcTBUE OMIMOOK U HEJOUYETOB MIPH BOCIIPOU3BEIEHUU U3yUYEHHOTO MaTepualla, Ipy YCTHBIX OTBETAX
yYCTpaHEHHUE OTACIBHBIX HETOYHOCTEH C MMOMOIIBIO JOMOJHUTEIBHBIX BOIIPOCOB YUUTENS, COOTIOIEHIE
KYJBTYpBl YCTHOW peyH.

Otmetka "4":
1. 3nanue Bcero U3y4eHHOTO MPOrPaMMHOTO MaTepHraa.

2. YMeHu# BBIIENATH IJ1aBHbIE TIOJIOKEHUS B U3y4EHHOM MaTepHalie, Ha OCHOBaHUU ()aKTOB M IPUMEPOB
0000111aTh, /1e1aTh BBIBO/IbI, YCTAHABINBATh BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTh MOJyYCHHbIE 3HAaHUS Ha
IIPaKTHKE.

3. He3nauutenbHble (HerpyObie) OMMOKY U HETOUETHI ITPH BOCIIPOU3BEAEHNN U3YUEHHOTO MaTepuaa,
coOr0IeHre OCHOBHBIX MTPaBHJI KyJIbTYpbl YCTHOM peun.

OtMmertka "3" (ypoBeHb IPEICTABICHUN, COYETAIOIINUXCS C 3JIEMEHTaMU HayYHBIX MOHATHH):
1. 3HaHMe 1 yCBOEHUE MaTepuaia Ha YypOBHE MUHUMANbHBIX TPeOOBaHUI MPOrpaMMBbl, 3aTpyAHEHUE TIPU
CaMOCTOSITEILHOM BOCIIPOU3BEACHNUU, HEOOXO0AUMOCTh HE3HAUNTEILHOM MOMOIIY MPENno1aBaTesl.

2. YMeHue paboTaTh Ha YpOBHE BOCIPOU3BECHMU S, 3aTPYIHEHHUS TIPU OTBETAX HAa BUJOU3MEHEHHBIE BOIIPOCHI.

3. Hanmnuue rpy0oii ommOKH, HECKOJIBKAX HETPYOBbIX MPH BOCIIPOU3BEICHUN N3YYCHHOTO MaTepHaa,
HE3HAYHUTEJIbHOE HEeCOOJI0/IEHHE OCHOBHBIX MTPABWII KYJIbTYPHl YCTHOMW pedH.
OTMeTka "2":

1. 3HaHKe U ycBOEHHUE MaTepuala Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN TPOTPAMMBI, OT/IEIbHbIE
Mpe/ICTaBIeHHs 00 U3yYEeHHOM MaTepuale.

2. OtcyrcTBUE YMEHUI paboTaTh HA YPOBHE BOCIIPOU3BEACHMSI, 3aTPYTHEHUS IPU OTBETaX Ha CTaHJapTHBIE
BOIIPOCHI.

3. Hanuuune HecKOJIbKHUX TPYOBIX OIMOOK, OOJBIIOTO YKca HErPYObIX IPH BOCTIPOU3BEACHUN U3YYEHHOTO
MaTepuasa, 3HauuTeIbHOE HECOOIII0IEHUE OCHOBHBIX MPABUJI KYJIbTYPhl YCTHON peyu.

Ouenka BbINOJHEHUS MPAKTHYECKUX (11200paTOPHBIX) padoT.
Ormerka "S" craBuTCS, €CIIN YYCHUK:
1) mpaBWIJIBHO OTIPEAEIIII LIEb OIBITA;

2) BBITIOJTHHJT pa60Ty B IIOJJHOM 00BEME C CO6J'IIO,Z[6HI/IGM HCO6XOHHMOﬁ MOCJICAOBATCIIbBHOCTHU ITPOBCACHU A
OIIBITOB U H3MepeHHI>i;

3) caMOCTOSITENILHO M paIliOHATBHO BBIOpaN U OJATOTOBUII JUI OTIBITA HEOOX0AUMOE 000pyI0BaHUE, BCE
OTIBITHI TTPOBET B YCIIOBUSIX M PeKHMaX, 00eCIIEUNBAIOIIUX MTOTyUYeHUE Pe3yIbTaTOB U BHIBOJOB C HanOOIbIIEH
TOYHOCTBIO;

4) HAay4YHO I'paMOTHO, JIOTUYHO OIIHNCaJI Ha6J'IIO,Z[CHI/I$I n C(I)OpMyJIHpOBaJ'I BBIBOJIBI U3 OIIbITA. B npeaACTaBJICHHOM
OTUCTC IMMPABUJIBHO U AKKYPATHO BBITIOJIHHJI BCC 3aIIMCH, Ta6J'II/II_U>I, PUCYHKU, l"pa(i)I/IKI/I, BBIYHCIICHUA U COCIIAT
BBIBO/JFBI,

5) nposIBIIsSIET OpPraHU3allMOHHO-TPYAOBbIE YMEHUS (IIOAJIeP>KUBAET YUCTOTY pabovero MecTa u MopsI0K Ha
CTOJI€, 5KOHOMHO MCIOJIb3YET PACXOJAHbBIE MaTEPUAIIBI).



6) SKCIIEpUMEHT OCYIIECTBIISIET I10 IJIaHYy C YYETOM TEXHHKH O€30IaCHOCTH U MPaBUJI PabOThI C MaTepUaIaMH
1 000py/IOBaHUEM.

OtmMmerka "'4" craBuUTCS, €CIIM YYEHUK BBINOJIHWI TpeOOBaHMs K oLieHKe "5", HO:

1. OTBIT IPOBOJIMII B YCIIOBUSX, HE 00€CIICUNBAIOIINX JOCTATOYHONW TOYHOCTH N3MEPEHUH;

2. WM OBUIO JOMYILEHO IBA-TPH HEIOYETA;

3. unm He O6oJiee OAHON HETpyOOid OMIMOKY U OJTHOTO HEJ0YeTa,

4. MM HKCTIEPUMEHT TPOBEJICH HE TIOJTHOCTHIO;

5. WM B ONTUCAaHUU HAOIIOJICHUN U3 OIBITA JOIYCTHI HETOUHOCTH, BEIBOJIBI C/IEJaJl HETIOJHBIE.
OtMmertka "3" craBuTCS, €CIIM YUCHHK:

1. MPaBUJIBHO ONIPCACTINII LICIIb OIbITA, pa60Ty BBIIIOJIHACT MPAaBUJIbHO HE MCHEC UEM HAIIOJIOBUHY, O/ITHAKO
00BEM BEHITIOJTHEHHOM YacTU TAaKOB, YTO IMO3BOJIACT IMMOJTYUNUTH IIPABUJIIBHBIC PE3YJILTAThI U BBIBO/JbI 110
OCHOBHBIM, IPUHIOUIIMAJIBHO BA’)KHBIM 3a/ia4yaM pa60TI>I;

2. unu noadop 06opyAoBaHUs, 00BEKTOB, MATEPHATIOB, a TAKXKE PaOOTHI 110 Hayaly ONbITa MPOBEN C TOMOIIbIO
YUHTEIIS; WA B X0JI€ POBEJICHUS OTBITa M U3MEPEHUN ObLIN JOIMYIICHBI ONTMOKH B OTTMCAHUW HAOJIIO ICHUH,
(hopMyTMPOBaHUH BHIBOJIOB;

3. OTIBIT IPOBOJIUIICS B HEPAIIMOHATBHBIX YCIOBHUSX, YTO MIPUBEJIO K TIOIYUYECHHIO PE3YIbTaTOB C OOJBIIEH
MOTPEIIHOCTHIO; WIIM B OTUETE ObLIN AOMYIIEHBI B 00IIEH CIIOKHOCTH He 0oJjiee IByX OINOOK (B 3aHCAX
eIMHMULI, U3MEPEHHSX, B BBIYUCICHUX, TpaguKax, TAOMUIAaX, CXeMax, U T.J.) He IPUHIUIHAIBEHOTO VIS TaHHOM
paboThI XapakTepa, HO TOBIHMABIINX HA PE3YJIbTAT BHIIIOJHEHNUS;

4. nomyckaeT TpyOyIo OIMOKY B XOJI€ SKCIIepruMeHTa (B 00bsICHEHHH, B 0(DOpMIICHUH pabOThI, B COOTIOICHUN
MpaBUJI TEXHUKW OE30TIAaCHOCTH MPpHU paboTe ¢ MaTepraiaMi U 000PYIOBAHUEM ), KOTOPAsi UCIIPABIISIETCS 110
TpeOOBAHUIO YUUTETIS.

Otmerka "'2"" cTaBUTCSA, €CIIM YUCHUK:

1. HE ommpeacini CaMOCTOATCIIbHO LEJIb OIIBITA,; BBIIIOJIHUII pa60Ty HC IMOJIHOCTBIO, HE MOATOTOBHII HYXKHOC
O60py,Z[OBaHI/IC 1 00BbEM BBINIOJIHEHHOM YacTH pa6OTBI HC IIO3BOJIICT CACIATh ITPAaBUJIbHBIX BBIBOJOB,

2. WM OIIBITEI, U3BMECPCHU A, BBIYUCIICHUS, Ha6J'IIOI[eHI/I$I ITPOU3BOAUIINCE HEIIPABUIIBHO,

3. unu B X0Jie paboThI U B 0TYETE OOHAPYKUJIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B
TpeOOBaHUAX K oricHKe "3";

4. nomyckaet nBe (u 6osiee) rpyObie OMMOKU B XOJI€ SKCIIEPUMEHTA, B 00bsICHEHUH, B 0(hopMIIeHHH paboThl, B
COOJIFOJICHUU TIPABHUJI TEXHUKU 0E30MIACHOCTH NPU pabOTe C BEIIECTBAMH U 000PYJI0BaHUEM, KOTOPhIC HE
MOJKET UCIIPABUTH JIAXKE M0 TPEOOBAHUIO YUUTEIIS.

OueHka caMoCTOSITeJIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmerka "'S" craBuTCS, €CIIN YUCHUK:

1) BeImosHUI paboTy Oe3 OmKMOOK 1 HEJJOUETOB;

2) nonmycTui He 0oJiee 0JTHOTO HeloueTa.

Otmerka "4" cTaBUTCA, €CIIM YUCHHK BBIIOJHWI pabOTy MOIHOCTHIO, HO JIOMYCTHII B HEHl:
1. He 6osee oaHOM HETPYOOIi OMMOKK U OJTHOTO HEJOYETa,

2. unu He OoJiee IBYX HEJOUYETOB.



Otmerka "3" cTaBUTCA, €CITM YUCHHUK MPABUIIBHO BBITIOJHII HE MeHee 2/3 paboThl WK AOTYCTH:
1. e 6o1ee ABYX IrpyOBIX OMINOOK;

. WK He OoJiee 0/1HOM TpyOO# M OHOM Herpy0oii OIIMOKH U OJTHOTO HEJI0UeTa;

. WK He OoJiee IBYX-TpeX HEerpyObIxX omnooK;

. WM OJHOM HEeTpyOOii OMIMOKH U TPEX HEJOUETOB;

[V I SN O B 8}

. WJIM TIPH OTCYTCTBUU OLIMOOK, HO ITPU HAJTMYUU YETHIPEX-TISITH HEJOUETOB.
OtMmerka "2" craBuUTCS, €CIIN YUCHUK:

1. JOITYCTHUII YUCIIO OHII/I6OK N HEAOYCTOB IIPEBOCXOOAIICC HOPMY, IIPHU KOTO OI>'I MOXKET 6I)ITB BBICTABJICHA
y
omenka "3";

2. WA eCIu MMPaBHUJILHO BBITIOJIHUI MCHEC IMOJIOBUHBI pa6OTI)I.
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