MynununaibHoe 00111e00pa30BaTeIbHOE YUPEXKICHUE
«boposnsaHckas cpennsst 001eo0pa3zoBaTeIbHAS ITKOJIA

TpOI/ILIKOFO panioHa AJTalicKoro Kpas AHI/ICI/IMOBa MopnucaHo udposoil
noanucbio: AHNCMMOBA

TaTbAHa TaTbsAiHa BukTopoBHa

Hata: 2023.10.31
BNKTOpPOBHA  13:57.58 10700

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
HCI[aFOFI/I‘{eCKI/Iﬁ COBCT MGTOI[H‘IGCKI/Iﬁ COBCT JUPCKTOP HIKOJbI
Pynenko C.C. Ky3nenosa 1.B. Anuncumona T.B.
npoTokos Ne5 ot «25» 08 npoTtokos Ne 3 ot «26» 08 npuka3 Ne 67 ot «28» 08
2023 . 2023 . 2023 .

PABOYAA ITPOTPAMMA

(YIJIYBJIEHHBIH YPOBEHB)
no ouoaozuu 0 yuauuxcs

10 knacca

Vyueouuku: buomnorus. «buonorus 10 kimace»

Bce yueOHMKM TUHUY 111 OCHOBHOM IIIKOJIBI CO3/IaHBI MO
pykoBozctBoMm B.B. [laceunuka. PekomennoBansl MuHuctepcTBom
oOpazoBanus u Hayku Poccuiickoit deneparuu

[TpumepHOi mporpamMmbl IO OMOJIOTUH 711 OCHOBHOM IITKOJIBI, PEKOMEHI0BaHHOU
MunuctepcTBoM 00pa3oBanus U Hayku P®, Ha OCHOBE aBTOPCKO MPOTrpaMMBblI 110
ouoaoruu Ilaceunnka B.B. IIIsenosa I'.I'., Kanunosa I'.C. miug 10-11 ximaccos
«JIunus xuzan» M.: «[IpocBemieHne)

Pa3paboTunk mporpaMmsi:
Yepumibuesa JI.H.

Ilegarornyeckuii ctax: 36r.

Bricmas KBaJ'II/I(bI/IKaLII/IOHHaH KaTeropus

¢ boposnsnka 2023 r



Hoacnumenvnas 3anucka

[Iporpamma yueOnoro mpenmera «buomorus» Ha YpOBHE CpeIHEro o0OIIero
00pa3oBaHMsl COCTABJICHA B COOTBETCTBHM C TPEOOBAaHUSAMH K pe3yibTaTaM CpPEIHEro
ob1iero oopa3zoBanus, yTBepxkaEHHBIMU DerepabHbIM TOCYAaPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIaPTOM CPETHETO O0IIeT0 00pa3oBaHUsI.

[Tporpamma pa3paboTana ¢ y4€TOM aKTyaldbHBIX 3aa4 OOy4YEHUS, BOCIHTAHUS H
pa3BuTHs oOydarouuxcs. [IporpamMmma yduThIBaeT YCIOBUS, HEOOXOOUMBIE Ul Pa3BUTHS
JIMYHOCTHBIX U IIO3HABATENIbHBIX KaueCTB 00Y4arOLUXCs.

[TporpamMa BKJIIOYAeT O0s3aTENBHYIO YacTh Y4YeOHOTO Kypca, H3JIOKEHHYIO B
IIpumepHO#l OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMme M0 OHOJIOIMH Ha YPOBHE CPEIHEro
oOmero oopazoBaHus U paccuntana Ha 204 Jaca.

B cucreme ecrecTBeHHO-HayyHOro 0Opa3oBaHMs OMOJIOTHs Kak Yy4eOHBIH IpeaMmer
3aHUMAeT BAXKHOE MeCTO B (DOPMUPOBAHMM HAyYyHOW KAPTHHBI MHpA, 3KOJOIMUYECKOIO
CO3HAHUS; LIGHHOCTHOTO OTHOLIEHMSI K KHMBOM MPHUPOJE U YEJIOBEKY; COOCTBEHHONW MO3MLIUU
10 OTHOILEHMIO K OMooruyeckoi HHGOpMaIum, Noay4aeMoi u3 pa3HbIX HCTOUHUKOB.

OcBoeHue nporpaMmsl 1o OMOJIOTUM 00ECIIeYUBAET OBJIAJIEHUE OCHOBAMHU y4eOHO-
UCCIIEIOBATENIbCKOW  JIEATEIbHOCTH,  HAyYHBIMM  METOJAaMM  PEIIEHUs  Pa3IMuHbIX
TEOPETUYECKHX M MPAKTHYCCKHUX 33/1a4.

W3yuenne Ouojoruu Ha yriryOJEHHOM ypOBHE OPHMEHTHPOBAHO HA IMOATOTOBKY K
nocienymeMy  npodeccHoHaIbHOMY — OOpa30BaHUIO,  Pa3BUTHE  WHAMBHIYaTbHBIX
crocoOHOCTe oOyyaromuxcst myTéM Oojiee TIyOOKOro, 4eM IMpeaycMaTpUBaeTCsl 0a30BBIM
YPOBHEM, OBJIaJICHHUSI OCHOBaMH OMOJIOTHH U METOJIaMH M3YYEHHS] OPraHMYECKOTO MHpA.

N3yuenue Ouonorun Ha yriayOJE€HHOM YpoBHE o0OeclieunBaeT: NpUMEHEHUe
IIOJlyYEHHBbIX 3HAHUN A PELIeHUs MPAKTHMYECKHMX U y4eOHO-HCCIIEeOBATEeNIbCKUX 3a7ad,
YMEHHE CHCTEMAaTH3MpPOBAaTh M 0000MIATh IOJyYCHHBIE 3HAHHWS; OBJIAJCHHE OCHOBAMHU
WCCIICIOBATEIILCKOW  JIEATEIbHOCTH  OMOJIOTMYECKOW HANpaBJICHHOCTH W T'PAMOTHOTO
o(opMIIeHNS TOTYYEHHBIX PE3yIbTAaTOB.

N3yuenne mnpeamera Ha yrIyOJEHHOM YpOBHE TO3BOJseT (OpMHUpPOBATH Y
o0yJaroImuxcs YMEHHME aHaJIM3UpOBaTh, NPOTHO3MPOBATH U OLIEHWBAaTh C TO3MLUHU
HKOJIOTHIECKOH Oe30MacHOCTH MOCTEICTBHS IEATETLHOCTH YeJIOBEKa B AKOCHCTEMAX.

Ha yriny6nénnom ypoBHe u3ydyenue npenmeta «buonorus» B yactu GopMupoBaHus
y 00YyYaromuxcs HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOAOB, OCBOCHHUS
MPAKTUYECKOTO MPUMEHEHHsS HAayYHBIX 3HAHMA OCHOBAaHO Ha MEXKIIPEJIMETHBIX CBS3SX C
nmpeaMeTaMu 00J1acTel eCTeCTBEHHBIX, MATEMaTHYECKIX M TYMaHUTAPHBIX HAYK.

Pabouas nporpamma 1o OMOJIOrUK BKIIIOYAET CIIEAYIOLINE Pa3/Ielibl:

1.  TlosicHuTenpHas 3amKCKa, B KOTOPOI YTOYHSIOTCS 0OIIHe 11enr 00pa30BaHus C
yuéToM crienupuKy ONOJIOTHH KaK y4eOHOro mpeaMeTa.

2.  Ilnanupyemble pe3ylibTaThl OCBOCHHUS Kypca OMOIOTHH — JIMYHOCTHBIE,
IpeIMETHbIE U MEeTalpeaMETHBIE.

3.  Copepxanue yaeOHOro IpeMeTa, Kypca OMOJIOTHH.

4.  Temaruueckoe MJIaHUPOBAHUE.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA KYPCA BUOJIOT'UHN

B pe3yabTare M3ydyeHuss y4eOHoOro mpeamera «buosiormsi» Ha ypoBHe
cpeaHero o0mero o0pa3oBaHHsl BBINYCKHUK Ha YIJIYOJEHHOM YpOBHeE
HAYYUTCHA:

OLICHUBATh pPOJIb OWOJIOTHYECKUX OTKPBITUH M COBPEMEHHBIX MCCIEOBaHUN B
pa3BATHUHU HAYKH U B IPAKTUYECKOUN IESITEIBHOCTH JFOJIEN;

OLIEHUBAThH POJIb OMOJIOTUU B (POPMHUPOBAHUM COBPEMEHHON HAayYHOW KapTUHBI MHUpa,
IIPOTHO3UPOBATH INEPCIICKTUBBI Pa3sBUTHUA 6I/IOJ'IOFI/II/I; yYCTaHaBJIWBATh n
XapaKTepU30BaTh CBSI3b OCHOBOIIOJIATAIOIIUX OWOJIOTUYECKUX TMOHATHUN (KIJIeTKa,
OpraHusMm, BUJ, dKOCUCTEMA, OUocdepa) ¢ OCHOBOIOJATAIOIIUMHU MOHSITUSIMU APYTUX
CCTCCTBCHHBIX HAYK;

00OCHOBBIBATh CUCTEMY B3IJISIIOB HA KUBYIO NPUPOAY U MECTO B HEH YEJIOBEKA,



MPUMEHsISI OMOJIOTHYECKHE TEOPHUH, YUE€HUs, 3aKOHBI, 3aKOHOMEPHOCTH, MOHHMATh
rpaHuIbl UX TPUMEHUMOCTH;

MMPOBOAUTH Y4YEOHO-UCCIEIOBATEIBCKYIO JESTEJIbHOCTh I10 OHOJIOTHH: BBIIBUTATh
TANOTEe3bl, IUIAHUPOBATh paboTy, OTOMpaTh W IIPeoOpa3oBBHIBATH HEOOXOINMYIO
UHQpOpMAIUIO, MPOBOAUTH IKCHEPUMEHTHI, UHTEPHPETUPOBATh PE3yIbTaThl, J€JaTh
BBIBO/IbI HA OCHOBE I10JIyYE€HHbBIX PE3YJIbTATOB;

BBISIBJISIT M OOOCHOBBIBaTh CYIIECTBEHHbIE OCOOEHHOCTH pa3HbIX YpPOBHEH
OpraHu3alluy )KU3HU;

yCTaHaBIIMBAaTh CBSA3b CTPOCHUS U (YHKIUM OCHOBHBIX OMOJIOTHMYECKHUX MaKpPOMOJIEKYI,
HUX POJIb B IIPOLIECCax KJIETOYHOTO METab0In3Ma;

pemarh 3agadd Ha onpejaesieHue nocienoBarenbHocTd HykieotuaoB JJHK u MPHK,
aaTukonoHoB TPHK, mocnenoBaTelbHOCTH aMHHOKHCIOT B MOJIEKyJie Oelka,
MPUMEHSISI 3HAaHUSI O PEaKIUsIX MAaTPUUYHOI'O CHHTE3a, FTeHETUUYECKOM KOJIe, IPUHIIUIIE
KOMIIJIEMEHTApHOCTH;

JienaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOphIE MPOU30UAYT B IIpolleccax MaTPUUYHOTO
CUHTE3a B CJIy4Yae U3MEHEHUS TTOCIEA0BATEIILHOCTH HyKieoTua0B JJHK;

cpaBHUBaTh (ha3bl JIEJICHUSI KJICTKHU; pellaTh 3aJladyd Ha OIpPEJIeIEeHHEe U CPaBHEHUE
KOJIMYecTBa TIeHeTuueckoro Marepuana (xpomocom u JIHK) B  kierkax
MHOTOKJIETOYHBIX OPTaHMU3MOB B Pa3HbIX (pa3zax KIECTOYHOTO IIUKIIA;

BBISIBJISITh CYILLIECTBEHHBIE MPU3HAKU CTPOECHUS KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB
)KUBOW MPUPOJIBI, YCTaHABIMBATh B3aUMOCBSI3b CTPOCHHUS U (QYHKIMH YacTed u
OpPraHOUJOB KJIETKH;

00OCHOBBIBATh B3aUMOCBSI3b MJIACTHYECKOI0 U SHEPTreTUYSCKOT0 OOMEeHa; CpaBHUBATh
MPOLIECCHI IIJIACTUYECKOI0 M SHEPreTUYECKOro OOMEHa, MPOUCXOSIIETO B KJIETKax
’KUBBIX OPTaHU3MOB;

OnpeAeisaTh KOJIUYECTBO XPOMOCOM B KJIETKaX PAaCTEHUN OCHOBHBIX OTJIEJIOB Ha Pa3HbIX
3Tanax XKU3HEHHOTO I1IMKJIa;

CpaBHMUBaTh pa3HbIE CHOCOOBI PAa3MHOXXEHHSI OPraHU3MOB;

XapaKTEpHU30BATh OCHOBHBIE ATAIlbl OHTOTE€HE3a OPraHU3MOB;

pelIaTh reHeTUYEeCcKHe 3aJlayu Ha JUTHOpHIHOE CKpelIMBaHUE, CLEIUIEHHOE (B TOM
YHCJIE CLEIUIEHHOE C TII0JIOM) HAacJIEJOBAHHUE, aHAJIMU3UPYIOUIEE CKpEIIUBaHUE,
NPUMEHsSI  3aKOHBI ~ HACJIEJICTBEHHOCTM M  3aKOHOMEPHOCTH  CLEIUIEHHOI'O
HacJaeqOBaHUSA;

packpbIBaThb  NPUYMHBI  HACJIEJICTBEHHBIX  3a0o0JieBaHU, apryMeHTHUPOBaTh
HEO0OXOIMMOCTh MEp MPEAYNPEKICHUS TAaKUX 3a00JI€BaHUIA;

BBISIBIISITh IPUYUHBI U CYIIECTBEHHBIE MPU3HAKU MOAU(PUKAIIMOHHON U MyTallHOHHOMU
W3MEHYMBOCTH; OOOCHOBBIBAaTH POJIb U3MEHUMBOCTU B €CTECTBEHHOM U HMCKYCCTBEHHOM
otbope;

00OCHOBBIBATh 3HAUEHHUE PA3HBIX METOJOB CEJIEKIMU B CO3/IaHHUU COPTOB PACTEHUH,
NOpOJ )KUBOTHBIX U LITAMMOB MUKPOOPTAaHU3MOB;

XapaKTepu30BaTh (aKTOPhl (ABUKYIIUE CHUIIbI) IBOJIOLIUU;

XapaKTepu30BaTh MNPUYUHBI H3MEHYMBOCTH UM MHOrooOpas3usi BHJIOB COTJIACHO
CUHTETHUYECKOU TE€OPHH SBOJIIOINH;

XapaKkTepru30BaTh MOMNYJISIIAIO KAK €QUHUILY SBOJIOLMM, BUJ KaK CHUCTEMATHUYECKYIO
KaTeropuio U Kak pe3yJibTaT dBOJIIOIUH;

YCTaHaBJIUBATh CBSI3b CTPYKTYPbI U CBOMCTB SKOCUCTEMBI;

COCTaBJISITh CXEMBbI II€peHOca BEIIECTB U DHEPruh B DKOCHCTEME (CEeTH MNUTaHUsl),
MMPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCHUMOCTH OT U3MEHEHUsI (PaKTOPOB CPEbI;
apryMeHTHPOBAaTh COOCTBEHHYIO IIO3ULMIO II0 OTHOLIEHHIO K 3KOJOTHYECKHUM
npobyieMaM U OBEJIEHUIO B IPUPOJHOM cpene;

00OCHOBBIBaTh HEOOXOJIMMOCTH YCTOMYHMBOIO Pa3BUTHUSI KaK YCJIOBUS COXpaHEHUS
ouocdepsr;



OLICHUBATh MPAKTHUYECKOEC M OSTHUYECKOE 3HAYCHHWE COBPEMEHHBIX HCCICIOBAaHUN B
OHWOJIOTUM, MEIUIIMHE, SKOJOTHUH, OHOTEXHOJOTHH; OOOCHOBBIBATH COOCTBEHHYIO
OLICHKY;

BBISIBIISITh B TEKCTE OMOJIOTHUYECKOTO COASpKaHUs MPobdieMy U apryMEHTHPOBAaHHO €&
OOBSACHSTBD;

MPEJICTABIISITh OHOJIOTHYECKYI0 HH(pOpPMAIIMIO B BUJAE TEKCTa, TaOIUIBI, CXEMHI,
rpaduka, quarpaMMbl U JeJlaTh BBIBOJIbI HA OCHOBAHWM IIPEACTABICHHBIX HAaHHBIX;
nmpeoOpa3oBeIBaTh Tpaduk, TadOIUIy, AUArpaMMy, CXEMy B TEKCT OHOJIOTHYECKOTO
coJiep KaHusl.

BbInycKHHUK Ha yrJIy0JdéHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:
OpeaHU308b16aMb u  nposooums UHOUBUOYATILHYIO uccne008amenbCKyio
oesimenbHOCHb No buoo2uu (UIU pazpadbameléams UHOUBUOYANbHBIU NPOEKM):
8b108U2AMb 2UNOmMe3sdl, NIAHUPOBAmMb pabomy, omoupams u npPeoopPaA308vI8AMb
HeoOxXooumyro uHgopmayuro, npo8oOUMsb dKCHEPUMEHMbL, UHMEPNPEemuposams
pe3yibmamul,  Oenamsv  6bl8OObI  HA  OCHOBE  NOJVYEHHbIX  pe3)lbmamos,
npeocmasiames npPooOyKm CE0UX UCCAe008AHULL,

NPOSHO3UPOBAMb NOCIEOCMEUsL COOCMBEHHBIX UCCIe008AHULL C YUEMOM DMUYECKUX
HOPM U DKOJIOSUYUECKUX MmpebOo8aHull;

8b10€/IAMb CYUECMBEHHbIE OCOOEHHOCMU JHCUSHEHHbIX YUKI08 npedcmasumeiel
PA3HBIX OMOEN08 PACMEHUU U MUNOE HCUBOMHBIX, U300PANCAMb YUKIbL PA3GUMUSL
6 suoe cxem;

aHanu3uUpo8amsv U UCNOIb308AMb 8 PeUleHUU YUeOHbIX U UCCTe008aMEeNbCKUX 3A0aY
ungopmayuro 0 CO8PEMEHHbIX UCCIeO08AHUAX 8 OUONI02UU, MEOUYUHE U IKOJIOSUU,
apsymeHmuposams — HeoOXO00UMOCMb  CUHMe3d  eCMeCMEEeHHO-HAYUYHO20 U
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOXY UHDOPMAYUOHHOU YUBUIUAYUL,
MOOenUpo8ams UsMeHeHue 3KOCUCEM NO0O GAUSHUEM PA3IUYHBIX 2PYIN (aKkmopos
OKpyacarowgeli cpeowl;

8bLABNAMbL 6 Npoyecce UCCIe008amMeNbCKOU  0eameabHOCmMU  NOCAe0CmEUs
AHMPONO2EHHO20 B8030€UCMBUS. HA IKOCUCMEMbL C80E20 Pe2UoHa, Npeoiazams
CnOCOObI CHUICEHUSI AHMPONO2EHHO20 8030CUCMEUSL HA IKOCUCMEMDBL;
ucnoiv3zoeams NPUOOpemeEHHble KOMNEeMEeHYUU 8 NPAKMUUECKOU 0esameabHOCmU U
no8CceOHe8HOU HCU3HU, ost npuobpemenus onvima oesimenbHOCMU,
npeouwecmayroweri NpogheccUoOHAIbHOU, 8 OCHOBE KOMOPOU NeHCUM OUOI02UsL KAK
YUeOHbIl npeomem.

JlesarenbHOCTH 00111ero oOpa3oBaHusi B 00y4eHUU OHMOJIOTUH B CpEAHEH IIKOJIe T0KHA
OBITH HAIIpaBJICHA Ha JOCTH)KCHHE OOYYAIOIIUMHUCS CICAYIOIMNX JHYHOCTHBIX
pe3yJibTaTOB!:

peamu3anusi dTHYECKUX YCTAHOBOK IO OTHOIICHHIO K OHWOJIOTUYECKHUM OTKPBITHSIM,
HUCCIIEJIOBAHUSIM U UX pe3yJbTaTam;

MMPU3HAHUE BBICOKOUW IIEHHOCTH >KHU3HHU BO BCEX €€ IMPOSBICHUSIX, 3JOPOBbS CBOCTO U
IpYTUX  JIOJIed,  peanu3alus  YCTaHOBOK  3J0POBOTO oOpaza JKU3HH;
c(hopMHUPOBAHHOCTH IMO3HABATEIIPHBIX MOTHBOB, HANPAaBJICHHBIX HA TOJIYdCHHE HOBOTO
3HaHHS B 00JacTU OMOJIOTHH B CBSI3U C OyayIiei mpodecCuoHalIbHOU AeSITeIbHOCTHIO
Wi OBITOBBIMH TTPOOJIEMaMHU, CBSI3aHHBIMHU C COXpAaHEHHUEM COOCTBEHHOTO 3/I0POBBS U
DKOJIOTUYECKOU 0€30MacHOCTH.

Jluunocmmuute pezyromamsl OTpakaoT cHOPMUPOBAHHOCTH, B TOM YHUCIIE B YaCTH:

1. TlaTprOTHYECKOr0 BOCHHUTAHHUS IICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACIEAHIO, TOHUMAHUSI 3HAYCHHS] OMOJOTHH Kak
HayKH B )KU3HH COBPEMEHHOTO 00I1eCTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(POpMAIIHEH O
MEPEeIOBBIX  JOCTHMIKEHUSX M  OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW  OHOIIOTHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

2. D'pakmaHcKOro BOCHHUTAHHMS M HPABCTBEHHOI'O BOCIHUTAHMS JIETE€Hl Ha OCHOBE



POCCUICKHUX TPaJULHUOHHBIX IEHHOCTEH MpPE/CTAaBIEHUs O COLMAIbHBIX HOpPMax M IMpaBUIIaX
MEXJIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE, TOTOBHOCTH K pa3sHOOOPa3HOH COBMECTHOM
NEeSTeIbHOCTH TPU  BBIIOJIHEHUH  Yy4eOHBIX, IIO3HABATENIbHBIX 3a7ay, BbIIOJHECHUH
HKCHEPUMEHTOB, CO3/aHUHM Yy4YeOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOINOHUMAHHUIO U
B3aMMOIIOMOIIIM B TMpoliecce ATOW Y4eOHOM MAedaTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
IIOBE/ICHUE U TIOCTYNKHU CBOMX TOBAPHUILEH. C MO3ULIMHU HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEACTBUI IOCTYIIKOB;

3. Tlomynspuzanuu Hay4HBIX 3HAHUH cpeau nereid (LleHHoCTH HayYHOTO IMO3HAHUS)
MupoBO33pEeHUYECKHX MPEACTABICHUI COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U COCTABJIAIOIINX OCHOBY I IOHUMAaHMSI CYILIHOCTH Hay4YHOUM KapTUHBI MUPA;
MIpe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOIbI, B3aUMOCBA3IX UeIOBeKa
C IPUPOJHOMN CPENIOil, O poJi IpeIMeTa B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIX MOTHBOB, HAIIPABIECHHBIX Ha IIOJIy4YEHHE HOBBIX 3HAHUU IO MPEAMETY,
HEOOXOAUMBIX JUIsl 00BSICHEHUSI HAOII01aeMBIX MTPOIIECCOB U SBJICHUIA;

MO3HABATENbHON U MH(POPMAIIMOHHON KYIbTYpbl, B TOM YHCJE€ HaBBIKOB CAMOCTOSITEIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON IJUTEPATYpOH, JOCTYIMHBIMH TEXHUYECKUMHU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOY4YEHHIO M IO3HAHUIO, JF0O03HATENbHOCTH, TOTOBHOCTH U — CIIOCOOHOCTU K
caMo00pa30BaHUIO,  HCCIIENOBATENIbCKOW  JEATEIBHOCTH, K  OCO3HAHHOMY  BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4. ®u3n4yeckoro BOCIUTaHus U GOPMUPOBAHUS KYJIbTYPbI 3J0POBbsI OCO3HAHUS LICHHOCTH
KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha 370pOBbIA 00pa3
KU3HU, OCO3HAHUS TMOCIEACTBUH M HENPUSITUS BPEAHBIX MPHUBBIYEK, HEOOXOAUMOCTH
cOOIIOICHHSI TTPaBHII 0€30ITACHOCTH B OBITY M peaibHOW KU3HU;

5. TpynoBoro Bocniutanus u mpopheCCHOHATHHOTO CAaMOOIIPEAETIEHUSI KOMMYHHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO I10JIE3HOM, Y4EOHO - HCCIIEOBATEJIbCKOM, TBOPUYECKOH U
JIpYTUX BHUAAX JEATENbHOCTH; MHTEpeca K MpPaKTHUECKOMY H3ydeHHIo mpodeccuit u Tpyaa
Pa3aMYHOrO pojia, B TOM YHCJIE HA OCHOBE NMPUMEHEHUs NMPEIMETHBIX 3HAHWH, OCO3HAHHOTO
BBIOOpAa WMHIUBUAYATbHONW TPACKTOPHH TMPOJIOIDKEHHUS OO0pa30BaHUS C YUYETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTHU K MPEIMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. DKOJIOrHMYecKOro BOCIUTAHUS SKOJIOTMUYECKH 11€7€CO00Pa3HOro OTHOIIEHUS K IPUPOJIe
Kak ucTouHuKy Ku3Hu Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, TOHUMAHUS IEHHOCTH 3/10pPOBOTO
u 6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOLIEHHSI K COOCTBEHHOMY (PM3MUECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUS LIEHHOCTHU COOJIIOICHUS MTpaBUJl 0€301MacCHOT0 OBEICHUS
pH paboTe C BEIIECTBAMHU, a TAK)KE B CHUTYAIUSIX, YTPOKAIOIINX 3OPOBBIO U KU3HH JIOJEH;
CIIOCOOHOCTH MPUMEHSAThH 3HaHUS, NTOJy4aeMble NIPU U3YUYEHUU IIpeIMeTa, IS peleHus 3a1ad,
CBS3aHHBIX C OKpYXAlOUIEW MNPUPOJHONW CpENoi, TIOBBIIMIEHUS YPOBHS dKOJOTHYECKON
KYJIbTYpPbl, 0OCO3HaHUS I100AIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelIeHUs
IIOCPEACTBOM METOJIOB MPEIMETA;

SKOJIOTMYECKOTO  MBIIUJIEHHS, YMEHHUS PYKOBOACTBOBATbCA UM B  II03HABaTeNIbHOIA,
KOMMYHUKATUBHOU U COLIMATIbHON MPAKTHKE.

MeTranpeaMeTHBIMM Pe3yJbTATAMH OCBOCHHUSI BBINYCKHHUKAMHU CTapIIE€H IKOJbI
yTrIyOJIEHHOTO Kypca OMOJIOTUM SIBIISTFOTCSI:

OBJIAJICHUE COCTABJISIOLIMMU UCCIEN0BATEIILCKOU U IIPOEKTHOM

JIEATEIbHOCTH, BKJIIOYAsi YMEHHSI BHUJIETh IPOOJIEMY, CTaBUTH BOMPOCHI, BBIJIBUTATH
TUTIOTE3bl, JaBaTh OMNPEJEJICHUs TMOHSATHUSIM, KilaccuduiupoBaTh, HaOIIOATh,
MPOBOJUTH DJKCIEPUMEHTHI, JieJaTh BBIBOJbI M 3aKJIIOUYEHHS, CTPYKTYpPHUPOBATH
martepual, oObICHSITh, TOKa3bIBaTh, 3alUIIATh CBOU HJICH,

yMeHHUe padoTaTh C pa3HbIMH UCTOYHUKAMHU OHOJIOTHYECKOM

nHpOpMaIIUU: HAXOAUTh OMOJOTHYECKYI0 HMH(POPMALMIO B Pa3IMYHBIX HMCTOYHUKAX
(Texcte yuyeOHHKa, HAyYHO-MOMNYJISIPHOM JIMTEpaType, OMOJIOTHYECKUX CIIOBApPSIX U
CIIpaBOYHUKAX), aHAJIU3UPOBATh U OIEHUBATh WH(MOPMAIUIO, ITPEOOpPa30BHIBATH



UH(POPMALIHIO U3 OOHOU (POPMBI B APYTYIO;

CIIOCOOHOCTBH BBIOMPATH 11EJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX

JICUCTBUSIX U TIOCTYIIKaX MO OTHOLIEHUIO K KMBOW HOPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0pPOBbIO OKPY’KaIOIIUX;

YMEHHE aJIEKBAaTHO UCIIOJIb30BaTh PEUEBBIE CPEACTBA IS

JUCKYCCHUHM M apryMEHTalluu CBOEH MO3ULUHU, CPABHUBATh Pa3Hble TOUKU 3PEHUS,
apryMEHTUPOBATh CBOKO TOYKY 3PEHHUsI, OTCTAaUBaTh CBOKO MO3UIUIO.
IIpeanmeTHBIMH pe3yJibTATAMHU OCBOCHMS BbIITYCKHUKAMH CTapIIEH LIKOJIBI Kypca
OUOIOTUM YIJIYyOJEHHOT0 YPOBHS SIBJISIFOTCS:

B nosnasamenvnoit (unmennekmyaivnoii) cgepe:

XapaKTepUCTHUKA COAEPKaHUsI OMOJIOTUUECKUX TEOpHU (KIeToyHasl,

SBONIOLIMOHHAsA Teopusi JlapBunHa); yuenuss Bepnaackoro o Ouocdepe; 3aKOHOB
MeHnpens, 3aKOHOMEPHOCTEN M3MEHYMBOCTH; BKJIAJla BBIJIAIOIIMXCS YYEHBIX B pa3BUTHE
OUOJIOTHYECKON HayKH;

BBIJICJICHHE CYIIECTBEHHBIX MPHU3HAKOB OMOIIOTHYECKUX OOBEKTOB

(KJIeTOK: pacTUTENIBHBIX M JKMBOTHBIX, [JOSJEPHBIX M SJIEPHBIX, IIOJIOBBIX U
COMAaTHUYECKHUX; OPraHM3MOB: OJHOKJIETOYHBIX M MHOT'OKJIETOYHBIX; BHUJIOB, IKOCHUCTEM,
ouocdeprl) u TporieccoB (OOMEH BeMmISCTB, pPa3MHOXKEHHUE, MJCJICHUE KIICTKH,
OILUIOAOTBOPEHHE,  JIEWCTBUE  HCKYCCTBEHHOTO UM  €CTECTBEHHOro  OTOOpOB,
(opMmupoBaHHre NPUCIIOCOOIICHHOCTH, 00pa30BaHHE BHUIOB, KPYTrOBOPOT BEIIIECTB U
MpEeBpaIeHUs] PHEPTUU B IKOCUCTEMaxX U Ouocdepe);

OOBSICHEHHE POJIM OUOJIOTHH B ()OPMHUPOBAHUH HAYUHOTO

MHUPOBO33pPEHUS; BKJIaJla OMOJIOTHUECKUX TEOpui B (pOpMUpPOBAHUE COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KapTUHBI MHpa; OTPULATEIbHOIO BJIUSHUS  AJIKOTOJIA,
HUKOTHHA, HAPKOTUYECKMX BEILIESCTB HAa PA3BUTHE YEJIOBEKA; BJIUSHUS MYTarcHOB
Ha OpraHW3M 4YeJIOBEKa, OJKOJOTHYECKUX (PAKTOPOB HA OPTraHU3MBL; MPUYHUH
SBOJIIOIIUM,  M3MEHSEMOCTM  BHJOB, HapylI€HWH  pa3BUTHUsS  OPraHU3MOB,
HaCJIEICTBEHHBIX 3a00JIeBaHUN, MyTallui, YyCTOMYUBOCTH U CMEHBI DKOCUCTEM;
MPUBEJACHUE JOKa3aTebCTB (apryMeHTalus) €AUHCTBA KUBOW U HEXKHUBOU MPUPOIHI,
POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€ OPraHU3MOB U OKPY KAIOLLEH CpeIbl;
HEOOXOJUMOCTH COXpPaHEHUsI MHOrooOpas3usi BUJIOB;

YMEHHUE MO0JIb30BATHCSI OMOJIOTNYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

pelIeHue 3JIEMEHTapHbBIX OMOJIOTHYECKUX 3aJ1ad; COCTaBJICHUE

DJIEMEHTApHBIX CXEM CKpEIIMBaHHUsI M CXEM I[epeHOca BEIIeCTB U DJHEPruu B
sKOcucTeMaX (LIENMUITUTAHUA);

oInucaHue ocodei BUA0oB 1o MOpGOJIOTHYECKOMY KPUTEPHIO;

BBISIBJIEHUE M3MEHUYMBOCTH, MPHUCIIOCOOJIEHUN OPraHU3MOB K

cpene oOUTaHUS, HCTOYHMKOB MYTAareéHOB B OKpy’Karollell cpene (KOCBEHHO),
AHTPOIIOTCHHBIX M3MEHEHHW B DJKOCHCTEMax CBOE€H MECTHOCTH; HW3MECHEHHUU B
9SKOCHUCTEMAaX Ha OUOJIOTUYECKUX MOAEISX;

CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XMMHUYECKUN COCTaB Tel

)KUBOM M HEXWBOW NOPUPOABI, 3apOoJblllla YEJIOBEKAa M JAPYTMX MIIEKONUTAIOUINX,
MPUPOAHBIE HSKOCUCTEMBI U arpodKOCUCTEMBI CBOEH MECTHOCTH), IPOIIECCOB
(ecTecTBEHHBIII M HCKYCCTBEHHBIM OTOOp, MOJOBOE U OECIIOJIOE pa3MHOXKEHHE) U
(popMypoBKa BHIBOJOB Ha OCHOBE CpaBHEHMS.

B uennocmmno-opuenmayuonnoit cghepe:

aHaJIN3 U OLIEHKa Pa3JINYHbIX TUIIOTE3 CYIIHOCTH >KU3HH,

MPOUCXOXKJACHHUSI YEJIOBEKAa M BO3HUKHOBEHUS JKU3HH, TIJIO0AIBHBIX IKOJIOTHUYECKUX
npobOieM U TyTed WX PeNIeHHs], ITIOCICICTBHA COOCTBEHHON JI€ATEIbHOCTH B
OKpyXXaroliei cpezne; Ouonormueckoi HH@POpMAIUM, TIOJIy4YaeMOil W3 pa3HbIX
HCTOYHUKOB;

OIIEHKA STUYECKHUX aCIIEKTOB HEKOTOPHIX UCCIJIEJOBAaHUI B 001aCTH



OunoTexHoJIoTuH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIMpPaBICHHOE
U3MEHEHHUE T'€HOMa).

B chepe mpyooeoit oeamenvnocmu: oBiajicHUEe YMEHUSIMHU U

HaBBIKAMHU TOCTAHOBKU OWOJIOTUYECKUX OJKCIIEPUMEHTOB UM OOBSICHECHHUS WX
pe3yabTaToB.

B cehepe puzuueckoii oesmenvnocmu: o60CHOBaHUE U

coOmoieHne Mep NpoPUIIAKTUKU BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX MPUBBIYEK
(KypeHue, ynoTpeOJICHHE aJKoOTOJIsI, HAapKOMaHWs);, IpaBUJ TOBEIACHHUS B
OKpY>Karolleu cpene.

COJAEPKAHHUE KYPCA BUOJIOI'NN
buoJiorusi Kak KOMILIEKC HAYK 0 KMBOM NpUpo/e

buonorus xak kommiekcHas Hayka. CoBpeMeHHble HanpaBieHus B ouosnoruu. Cesi3b OMOIOTUH
C JAPYrUMH HayKaMH. BbIonHeHHe 3aKOHOB ()M3WKM M XUMHH B XHBOH mpupozae. CuHTe3
€CTECTBEHHO-HAyYHOIO0 M COLIMOT'YMAaHUTApHOTO 3HAHHWA Ha COBPEMEHHOM 3Tale pa3BUTHUS
uuBuian3anuu. [lpakruueckoe 3HaueHnEe OMOIOTMYECKUX 3HAHUM.

buonoruyeckne cucreMbl Kak HOpeaMerT u3ydeHus Ouosioruu. OCHOBHBIE HPUHIMIIBI
OpraHu3alvu 1 (QyHKIMOHUPOBAHUS OMOJIIOIHYECKUX cUCTEM. buonoruueckne CUCTeMbl pa3HbIX
YPOBHEH OpraHu3aluH.

['unote3s! 1 TeOpHUH, UX POJIb B POPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO- HAYYHOM KapTHHBI
Mupa. Meronpl Hay4yHOro MO3HAHUS OPraHUYECKOrO0 MHpa. DKCIIEPUMEHTAIBHBIE METONBI B
OMOJIOTHH, CTATHCTHYECKasi 00pabOTKa TaHHBIX.

CprKTyprle u (l)yHKIII/IOHaJIbeIe OCHOBBbDI ’KHU3HH

MounekynsipHble OCHOBBI KU3HU. Makpo3J1eMeHThl U MUKpodJieMeHThl. Heopranuueckue
BemiecTBa. Boma, e€ ponp B xuBoil mpupone. I'mapodunbHOCTs UM TUAPOPOOHOCTH. Poib
MUHEpAJBbHBIX coed B KieTrke. OpraHudeckue BeUIeCTBa, IOHATHE O PErYJSIPHBIX U
HEperyJIsapHbIX OnonoauMmepax. YrieBojabl. MoHOcaxapuabl, OJIMrocaxapu/isl U MOJIMCaxX apHibl.
Oynkuuu yriaeBonoB. Jlunuasl. ®dynkumu munuaoB. benku. @yHkuum OenkoB. MexaHusm
neictBust pepmentoB. HyknennoBsie kucnotsl. JIHK: cTpoenue, cBoiicTBa, MECTONOI0KEHNUE,
¢yakuu. PHK: crpoenue, Bunel, pynkinun. AT®: crpoenue, pynkuuu. [Ipyrue oprannyeckue
BellecTBa KieTku. HanoTexHonoruu B OMOJIOTHH.

Knerka — cTpykTypHas u QyHKUMOHANIbHAs €UHHIA OpraHu3Ma. Pa3BuTHE IIUTOIOTHH.
CoBpeMeHHbIE METObl U3yueHUs KieTku. KietouHas Teopust B CBET€ COBPEMEHHBIX JaHHBIX O
CTpoeHUH U QyHKIUAX KIeTKU. Teopus cumOuoreneza. OCHOBHBIE YaCTH U OPraHOUABI KJIETKH.
Crpoenue u pynkmuu Omonormueckux memoOpan. llurommasma. Snapo. Ctpoenue u QpyHKIUU
XxpoMocoM. MeMOpaHHble 1 HeMeMOpaHHbIe opraHoubl. Llurockenet. Brmouenus. OcHOBHbIE
OTJIMYUTETIbHBIE OCOOEHHOCTH KIIETOK MpOKapuoT. OTIMYUTENbHbIE OCOOEHHOCTH KJIETOK
9yKapuoT.

Bupycbel — Hexierounas popma xu3Hu. CrocoObl epeiaun BUPYCHBIX HHGEKIUN U
Mepbl IPOPHUIAKTUKN BUPYCHBIX 3a00sieBaHui. Bupyconorus, e€ npakTuueckoe 3Ha4eHHUE.

Knetounsiii Metabonu3m. depMeHTaTUBHBIN XapakTep peakiuii oOMeHa BEeIIeCTB. JTaIbl
HHEpPreTU4ecKoro oomMeHa. AspoOHoe U aHadpoOHOe JabIxaHue. Posib KIETOYHBIX OPraHOMJIOB B
mpoleccax sSHepreTudeckoro oomeHa. ABToTpodsl u rereporpodsl. dorocunres. Dazbl
¢dorocuHTe3a. XeMOCHHTES.

HacnenctBennas undopmanus u e€ peanusanus B KIETKe. | €eHETHUeCKHil Koja, ero
CBOMCTBA. DBOJIOLUS MPEACTaBICHUN 0 reHe. COBpEMEHHBIE NPEACTABIEHUS O I€HE U T€HOME.
brocunTes Oenka, peaki MAaTpUYHOTO CUHTE3a. Perymnsamus paboTel F€HOB U MPOLIECCOB 0OMEHa



BEIIECTB B KJIeTKE. | eHHas MHXKeHepHs, TeHOMUKa, poTeoMuka. Hapymenne 6MOXUMHYECKUX
IIPOLIECCOB B KJIETKE I10/1 BIMSHUEM MYTarcHOB U HAPKOI'€HHBIX BEILIECTB.

Knerounslii nukin: uHTepdaza u nesneHue. MuTo3, 3HayeHHE MUTO3a, (a3bl MUTO3A.
Comaruueckue u MmoJjoBblie KiIeTku. Meio3, 3Hauenue Meiiosa, hasel Meitoza. Meiio3 B ®KHU3HEHHOM
LUKJe opraHu3mMoB. @OpMUPOBAaHHUE MOJIOBBIX KJIETOK y LIBETKOBBIX PACTCHUN U IO3BOHOYHBIX
KUBOTHBIX. Perymsuus neneHus: KJIeTOK, HapyIICHHWs Peryiisiiud Kak NpHYuHa 3a00JIeBaHUil.
CTBOJIOBBIE KIIETKH.

Opranusm

Oco0OeHHOCTH OJHOKJIETOYHBIX, KOJOHHAIBHBIX U MHOTOKJIETOYHBIX OPraHHU3MOB.
B3anmocBsA3b TKaHEN, OPraHOB, CUCTEM OPraHOB KaK OCHOBA LEJIIOCTHOCTU opraHusMa. Ilutanue
U TUUIEBApEHUE, JBUKEHHE, TPAHCHOPT BEIIECTB, BBIACICHUE, Pa3JpaXUMOCThb. Perymsanus
OCHOBHBIX ITPOLIECCOB, TPOUCXOISIINX B OPraHU3ME.

[Tonnepsxanue romeocrasa, MPUHIUI OOPATHOM CBA3H.

PasmMHOXeHue opranusmoB. becnosoe u  nosoBoe  pa3sMHOXKEHHE.  J[BOMHOE
OILIOJIOTBOPEHUE Y IBETKOBBIX pacTeHUW. Buabl ominogoTBopeHus y KHUBOTHBIX. CrocoObl
Pa3MHOKEHHUSI y pacTeHUi U )KUBOTHBIX. [lapreHorene3. OHTOreHe3. OMOPUOHATIFHOE Pa3BUTHE.
[ToctaombpuonanbHoe pasButue. llpsmoe u Hempsimoe paszBuThe. JKHU3HEHHBIE IUKIIBI PA3HBIX
TPYIIl OpraHU3MOB. Perymnsuus UHIMBUAYAIHHOTO pa3BUTHsA. [IpUUMHBI HApYIICHUN pPa3BUTHS
OpraHU3MOB.

Wcropusi BOBHMKHOBEHMSI W Pa3BUTUSA TEHETHKH, METOIbl TEHETHKHU. | eHeThyeckue
TEPMHHOJIOTUS M CUMBOJIKKA. ['eHotun u penotun. BeposTHOCTHBIIN XapaKkTep 3aKOHOB T'€HETUKHU.
3akoHbl HacleacTBeHHOCTH ['. MeHnens u ycinoBust ux BbIOJIHEHM. LluTomornueckne oCHOBBI
3aKOHOMEPHOCTEH HacCIeNOBaHUSA. AHAIM3UPYIOLIEe CKpEIIMBAaHUE. XPOMOCOMHAsi TEOpHs
HacnencTBeHHocTd.  CHEIUIeHHOe — HacleqoBaHHe, KpoccuHrosep. OrmpeneneHue  moia.
CuemieHHOE ¢ TOJIOM HaclieoBaHuEe. B3aumoaeicTBHe auIebHBIX U HEAJUIENIbHBIX T'EHOB.
['eneTnueckre OCHOBBI MHIUBUAYAIBHOTO Pa3BUTHS. | €eHETUUECKOE KapTUPOBAHUE.

I'eneTnka yenoBeka, METOABI U3YUYEHUSI TEHETUKU YEJIOBEKa. PENpoayKTUBHOE 310POBbE
yenoBeka. HacnencrBeHHble 3a00/1€BaHus YeNIOBEKa, UX MpeAynpexkaeHre. 3HaueHue TeHEeTUKU
JUTSE METTUITUHBI, TUYECKUE aCTIEKThl B 001aCTH MEAUIIMHCKOW T€HETHUKH.

I'enotunn u cpenpa. HenacnenctBeHHas HM3MEHUYMBOCTh. Hopma peakiuu mnpHu3HAaKa.
Bapuannonsbslii psg W BapualMOHHas KpuBasd. HacnencTBeHHas WM3MEHUYMBOCTh. Bujbl
HAaCJEeACTBEHHON M3MeHYMBOCTH. KomOuMHAaTHBHAsST M3MEHUYMBOCTH, €€ WCTOYHMKU. MyTaiuu,
BHJIbI MyTallMii. MyTareHsl, UX BIMSHUE HA OpraHu3Mbl. MyTaluu Kak IpUUrHA OHKOJIOTHYECKUX
3abosneBanuii. BHesiepHas HacaeACTBEHHOCTh U H3MEHUYNBOCTh. DIHUT€HETHKA.

Homectukauust u cenekuusa. LleHTpsl OJOMAalIHMBAaHUSA KUBOTHBIX M LEHTPBI
MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUH. MeTOoapl CeNeKIMH, WX TE€HETHYECKHE OCHOBBHI.
HckyccTBeHHBIN 0TOOP. Y CKOPEHHE M TTOBBIIICHUE TOYHOCTH 0TOOPA C TTOMOIIBIO COBPEMEHHBIX
METOJIOB TeHETUKH U OMOTEXHOJIOTHH. [ 'eTepo3uc 1 ero NCIoIb30BaHUE B CENIEKINH. Pacinpenue
TEeHETUYECKOTO  Pa3HOOOpaszusi CENeKIMOHHOTO MaTepHuaia: IOJUIUIONIUs, OTHaléHHas
ruOpuaAn3aIys, SKCICPUMEHTANBHBI MyTareHes, KIETOYHAs WHXKEHEPHUs, XPOMOCOMHas
WH)KEHEepUs, TeHHas nHXeHepus. bnode3omacHoCTs.

Teopus 3BOJTIOUUHA

PazButue sBomrormonHbix uaed. Hayuneie B3msiasl K. Jlunnes m XK.-b. Jlamapka.
OpomononHast Teopust Y. JlapBuna. CBuaerenbcTBa HBONIOUMU  KMBOM  MPUPOJIBI:
MaJICOHTOJIOTHYECKUE, CPABHUTEILHO-aHATOMUYECKHE, YMOPHOTIOTHYECKHE, OnoTreorpaduieckue,
MOJIEKYJIIpHO-TeHeTHYeCcKue. PazBuTue npencrasinenuid o Buae. Bun, ero kpurepun. [lomynsaums
Kak ¢opMa CyIIECTBOBAHMS BHJAa M KakK JJIEMEHTapHas eAuHHIA dBoonud. CHHTETHYECKas
TEOPUS IBOJIOLMU. MUKPOIBOIIOLUS U MAKPOIBOIIOLMS. J[BHKYILME CUIIBI SBOJIOLUU, UX



BIMsIHME Ha TeHo(oHa nomyssuuu. Jpelid reHoB u ciydaliHble HEHAINPaBJICHHbIE W3MEHEHHS
reHopoHa TOmyJasAnMH. YpaBHeHuWe  Xapau—BaiinOepra.  MoJekymsipHO-T€HETHYECKUe
MeXaHu3Mbl HBoJtoLUH. DOpPMBI €CTECTBEHHOro oTOOpa: JBMXKYIUAs, CTAaOMIU3UpYOILasd,
IU3PYNTHBHAS. DKOJOTHMYECKOe M reorpaduueckoe BumooOpasoBanue. Hampamienuss u myTu
sBosonMd. DOpMBI HIBOJIIOLMU: JIUBEPIeHLHNs, KOHBEPICHLHUsA, Napajliesin3M. MexaHu3Mbl
anantauuid. Kosomionus. Ponms 3BO- JIOIMOHHON Teopuu B (HOPMUPOBAHHM E€CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.

MHoroo6pa3sue OpraHu3MOB U NPHCIOCOOIEHHOCTh OPTaHU3MOB K Cpeie OOMTaHUs Kak
pe3yabTar 3Bomound. [IpuHuune! knaccupukanuy, cucteMaruka. OCHOBHbIE CHCTEMaTHYECKUE
IPYIIBI Opranudeckoro Mupa. CoBpeMeHHbIE MOIX0/bI K KIACCU(PUKAIIMA OPTaHU3MOB.

Pa3zButHe ku3HH Ha 3emiie

MeTobl TaTHPOBKHU COOBITUI MPOILIOTO, TEOXPOHOJIOTHYECKas IKaja. [ umoTesst
IPOMCXOXKAECHUS KU3HU Ha 3emie. OCHOBHBIE 3Tallbl 3BoJOLMH Orocdepsl 3emin. Kitouesble
COOBITHS B 9BOJIIOIIMH PACTEHUI 1 )KUBOTHBIX. BBIMHpaH¥e BUIOB U €0 IPUYHHEI.
CoBpeMeHHbIE IPEICTABICHUS O IPOMCXOXKAECHUH YesoBeka. CUCTeMaTHUeCKOe OJI0XKEHNE
4eJI0BeKa. DBOIOL U YyenoBeka. PakTopsl ABOIIOLMY YeloBeKa. Packl uenoseka, Ux
IIPOUCXOKACHUE U €AUHCTBO.

OpraHu3Mbl H OKPY:KaIoIas cpeaa

Okonoruyeckre (hakTopbl U 3aKOHOMEPHOCTH HX BIIMSHHMS Ha OpPraHu3Mbl (IPUHIUIT
TOJIEPAaHTHOCTH, JUMUTHpyIOmue ¢axTopsl). [IpucrmocobneHuss OpraHu3sMOB K JEHCTBHUIO
sKoJIoruueckux (pakropos. buonornyeckue purmel. BzanmoseiictBue 3xoa0ruueckux (hakTopos.
DKoJjoruyeckasi HUIIA.

buoreoneno3. Dxocucrema. KomnoHeHTsl 3kocucTeMbl. Tpoduueckue ypoBHH. THIbI
numeBblx neneil. Ilumesas cers. KpyroBopoT BemIeCTB M NOTOK JHEPIMM B DKOCUCTEME.
buoTtnuyeckne B3aMMOOTHOIIEHUS OpraHM3MOB B 3KocucTeMe. (CBOHCTBa  3KOCHUCTEM.
[IpoxyktuBHOCTE M Omomacca »skocucTeM pasHbIX THIOB. Cykneccusi. Camoperynsnus
skocucteM. IlocnencTBust BIUSHUS JESITEIBHOCTH YelloBeKa Ha 3KocucTeMbl. HeobxonumocTh
COXpaHEeHHUs OMOopa3HOOOpa3uUsl IKOCUCTEMBI. ATPOIIEHO3bI, HX OCOOEHHOCTH.

VYuenne B. . Bepnaackoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdeprl. Komnonentsl 6uoceps! 1 ux posib. Kpyropopots! BemiecTB B 6nocdepe. buorennas
Murpanus aToMoB. OCHOBHbIE OMOMBI 3eMJIH.

Ponp uenoBeka B Ouocepe. AHTpororeHHoe Bo3zeicTBue Ha Ouocdepy. [IpupogHsie
pecypchl HW palMoHAJIbHOE TPHUPOJONOIb30BaHue. 3arpssHeHue Ouocheprl. CoxpaHeHUE
MHOroo0Opa3usi BUJOB Kak OCHOBa ycTOHumBOocTH Ouocdepsl. BoccraHoBUTENbHAST KOJIOTHS.
[TpobnemMbl YyCTOWYMBOTO pa3BUTHSI.

[lepcnieKTHBBI pa3BUTHUS OMOJIOTHUECKUX HAYK, AKTyaJIbHBIE TPOOJIEMbI OMOOTHH.

Ilepeuenn 1a00paTOPHBIX U NPAKTHYECKUX PadoT

JlabopaTopHblie padoThbI:

OO6HapyxeHune JTUMUA0B ¢ TOMOIIBIO KAYECTBEHHON PEaKIny.
Oo6Hapy>xeHue 6eJIKOB ¢ TOMOIIBI0 KAYeCTBEHHON peaKInu.

N3yuenne katamuTUYeCcKOr akTUBHOCTH (DEpMEHTOB (Ha MpUMepe aMUIasbl).
Pemmennie sneMeHTapHBIX 3a/1a4 110 MOJIEKYISIPHONU OMOIOTHH.

N3ydeHue cTpoeHus pacTUTENBHON U )KUBOTHOM KJIETOK MO/ MUKPOCKOIIOM.
N3yuenune ninazMonn3a u JAemia3Moiin3a B KIeTKaX KOXKHIIbI JTyKa.

I N
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10.

11.
12.
13.
14.

15.
16.
17.
18.
19.

N3ydenne a3 MuUTO3a B KJIETKAX KOPEIIKa JTyKa.

BrisiBneHHE TPU3HAKOB CXOJICTBA 3aPOIBIIICH YeTOBEKA U IPYTUX MO3BOHOYHBIX
KUBOTHBIX KaK JI0Ka3aTeJIbCTBO UX POJICTBA.

CocraBiieHrE U aHATN3 POJIOCIOBHBIX YEIIOBEKA.

N3ydyenne uU3MEHYMBOCTH, OCTPOCHHE BAPUAIMOHHOTO DPsiia U BapUallMOHHOMN
KPHUBOM.

Onucanue penorumna.

CpaBHeHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHUIO.

Onucanue npucnoco0JIEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepa.
BrisiBnenre mpucnocoOieHui OPraHu3MOB K BIIMSIHUIO PA3IHMYHBIX DKOJIOTHYECKUX
(hakTOpOB.

CpaBHEeHHE aHATOMHYECKOTO CTPOCHHS PACTCHHI Pa3HBIX MECT OOUTAHMSI.
MeTtob1 u3MepeHus GakTOpoB cpeabl OOUTaHUSI.

CocrapiieHue MUIIEBbIX LETEH.

W3ydenue u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH.

OreHKa aHTPOTIOTEHHBIX W3MEHEHUW B TIPHPOJIC.

[IpakTuueckue padbOThI:

Hcnonp30BaHue pa3inyHbIX METOI0B IIPH N3YYEHUHN OHOJOTHYECKIX OOBEKTOB.
OmnpezneneHue Kpaxmalla B paCTUTEIbHBIX TKAHSX.

CpaBHeHUE CTPOEHHUSI KJIETOK pacTEHUH, )KUBOTHBIX, TPUOOB U OaKTepuil.
CpaBHeHUE NpoLecCOB OPOKEHUS U IbIXaHHSL.

CpaBnenue npoieccoB GOTOCHHTE3a U XEMOCHUHTE3a.

CpaBHEHUE IPOILIECCOB OILUIOOTBOPEHHUS Y LIBETKOBBIX PACTEHHUH U MO3BOHOUHBIX
KHUBOTHBIX.

7. Perienue reHeTHYECKUX 3a/1ay.

oukrwdE



Tadanua TeMaTHYECKOr0 pacnpeaeaeHns YacoB

Ne Paznesnl, TeMbI Kosun4yecTBo yacon
n/n ABTOpCKasi Padouas Pabouas nporpamma no
nporpamma nporpamma KJj1accam
10 kaacc 11 kaace

1. Beenenue. 10 9

2. MoutekysapHbIi 28 29
YPOBEHbB.

3. Knerounslii ypoBeHb. 38 33

4. Opranu3MeHHbII 28 31
YPOBEHbB.

5. [TonynsaroHHO- 25 23
BHJIOBOU YPOBEHb.

6. DKOCUCTEMHBIHI 48 48
YPOBEHbB.

7. buocdepHslii ypoBeHb. 30 31

8. Peseps 3 -
Bcero 210 102 102




NMPUMEPHOE TEMATHUYECKOE NJTIAHUPOBAHUE
3 4 B HEAE/IO B 10 M 11 K/IACCAX. BCEFO 3A /IBA FOZIA OBYYEHMS 210 u

TeMmbl, BXoaAwme
B pasge/ibl
NnpUMepHOM
NporpaMmbil

OcHoBHoe cogepxaHue
no TeMam

XapaKTepuCcTMKa OCHOBHbIX BU0B
AeATeNIbHOCTH obyuyalolerocs

10 KJIACC (105 4; U3 HUX 1 4 — PESEPBHOE BPEMA)

BeegeHue (10 u)




buonorust B cucreme Hayk

CoBpeMeHHasi Hay4Has Kap-
THHa Mupa: yd&Hble, Hayd-
Has AeATebHOCTh, HAaydYHOE
MupoBo33peHue. Ponp u Mme-
cTo 6uosoruu B (popmMupoBa-
HUH HAYYHOH KapTHHEI MHUpa.
Buonorus kak koMmiaekcHast
HayKa

CaMocCTOsITeNIbHOE OlpeaesicHue Iejiel yueOHol ne-
SITEJIBHOCTH M COCTaBJIGHHE €€ IIaHa MPH H3yYeHUU
pa3nena «O6mias O6uonorusi» B 10—11 knaccax.
OmpesesieHre OCHOBOIIOJIATAIOIINX ITOHSTHH: Hayd-
HOE€ MHPOBO33pE€HHE, Hay4YHas KapTUHA MHUpPAa, ecTe-
CTBEHHO-HAay4dHasl KapTHHAa MUpa, Y4YEHBIH, Ouo-
JIOTHSI.

OBnazeHne yMeHHUEM CTPOUTH MEHTAJIBHYIO KapTy IO-
HSITUM.

IIpogyxTtuBHOE OOImEHWE C OPYTMMH y4YacTHHUKA-
MH JAESITEIBHOCTH B IPOIecCEe OOCYXKIASHUS POIU U
Mecta Owonormu B (OPMHUPOBAHHH COBPEMEHHOM
HAay4YHOH KapTHUHBI MHpA, MPAKTUYECKOTO 3HAYCHUS
OHMOJIOTUYCCKUX 3HAaHUU W npogeccuil, CEA3AHHbIX
¢ buonozueil.

CamocTosiTensHas WHGOPMAIIMOHHO-TIO3HABATEIIbHAS
JIeSITEIIPHOCTh C Pa3jIMYHBIMM HMCTOYHUKaMU HHGOP-
Maruy, e€ KpUTHUIecKasl OIleHKa W MHTEPHpeTarus 1o
BOIIPOCY BIIMSIHUSI €CTECTBEHHBIX HAYK B IIEJIOM U OHO-
JIOTHU B YaCTHOCTH Ha OKPY’KAIOMIYIO CPEey, SKOHOMHU-
YECKYI0, TEXHOJIOTMYECKYI0, COIUAIBHYIO U 3THYECKYIO
cepsl IesITeTPHOCTH YeIOBEKa




ITpakTueckoe 3HaUeHUE OHO-
JOTUYECKUX 3HAHHU

IMpakTrueckoe 3HaYeHUEe OHO-
norndyeckux 3HaHuW. CoB-
pEMCHHBIC HAIIpaBJICHUS B
ouonorun. CBsi3b OHOJIOTUHU C
ApyruMu Haykamu. [Ipodec-
CHH, CBsI3aHHBIC C OMOIOrueit

CaMocTosiTelIbHOE OIpejeieHue Iieneld y4eOHoi Ie-
SITEJIBHOCTU W COCTaBJICHHE €€ IUIaHA NPH U3YYCHHH
pasnena «OOmast 6uonorusi» B 10—11 wiraccax.
OmnpeneneHue OCHOBOMOJIATAIONINX IIOHATHUI: Ou-
OTEXHOJIOTHsI, OHMoJIOTHYecKasi TPaMOTHOCTh, T'€HO-
MHKa, MPOTEOMHUKA, OMOHUKA, HAHOOMOJIOTHUs, OHO-
SHEpreTHKa.

IIponykTnBHOE OOIIEHHME C JPYTMMHU ydacTHHUKa-
MH JIEATEIBHOCTH B IIpolecce OOCYXKICHHSI POJIM U
MecTa OWOJOTHH B (OPMHPOBAHUU COBPEMEHHOU
HAay4YHOH KapTHHBI MHUpA, NPAKTHUYECKOrO 3HAYCHMS
OUOJIOTUYECKUX 3HAaHUU W npogeccutl, CEA3aHHbIX
¢ buonozcuetl.

CamocTosiTenbHas I/IH(bOpMaL[I/IOHHO-HOSHaBaTCJ'IL-
Hasg JOCATCIBHOCTH C Pa3IMdYHBIMU HCTOYHHUKaAMHU
I/IH(i)OpMaI_II/II/I, eé KpUTHYCCKasds OLC€HKa W HHTEP-

MpeTanuusi M0 BOMPOCY BIUSHUS E€CTECTBEHHBIX HAyK
B IIEJIOM W OHWOJOTHH B YaCTHOCTH Ha OKpYKaro-
YO Ccpeay, SKOHOMHYECKYIO, TEXHOJIOTHIECKYIO,
COIMAJIBHYI0O M OTHYECKYIO cdepbl IesITeIbHOCTH
YeJI0BeKa.

Hcnonp3oBanne cpeAacTB HHOOPMAIIMOHHBIX W KOM-
MYHUKAIIMOHHBIX TexHosoruii (manee — WUKT) s
CO3JaHHSI MYJIbTHMEIHANIPE3CHTAIINN

MeTtoapl HAyYHOTO TO3HAHMS

Hayunsiii metron. Metoabt
HCCIEIOBAHUS B OHOJIOTHH:
HAOIOAEeHNE, OIMCAaHUE, W3-
MEpEeHHUEe, CpaBHEHHE, MO-
JNEITUPOBaHUE, DKCIIEPUMECHT.
CpaBHUTEIBHO-UCTOPUYECKUM
METOJI. DTarbl HAyYHOT'O HC-

CJIeIOBaHUS

OmnpenesneHne OCHOBOIOJIATAIOIINX ITOHSITHUN: Hayd-
HBIM METOJ; METOABI HWCCIEIOBAHUS: HAOIIIOACHHE,

IKCIIEPUMEHT, OIHUCaHue, HW3MEpPEeHHEe, CpaBHEHHE,
MOJICTUPOBAaHUE, CPaBHUTEIHHO-UCTOPUYCCKHAN Me-
TOJ.

CocTraBjieHHEe Ha OCHOBE pPabOTBI C YYCOHHKOM U
IPpYTUMH HH(POPMAIIMOHHBIMH HCTOYHHUKAMH CXe-
MBI, pacKpbIBalolllell 3Tanbl MPOBEAECHUS HAyYHOTO
HUCCIEN0BAaHUs U UX B3aUMOCBSI3b.




Hcnons3oBanne mno >xenanuro oOydarommxcst UKT
B pEUICHUH NAaHHOW KOTHUTHBHOM 3amadu.
OBnageHue MeTOJAaMU HAyYHOTO TIO3HAaHMS, HC-
MOJIB3YyEMBIMU TIPU OHMOJOTHYECKHUX HCCISTOBAHMIX
B YCIOBHSIX BBIITOJIHEHUs JIa0OpaTOpHOH pabOThI
«HMcronp30BaHNe pa3IUYHBIX METOJOB MpHU H3yde-
HUU OHOJIOTMYECKUX OOBEKTOB (Ha TIpUMEpe pacte-
HU )»

Metoasl HAaYy4YHOI'O ITO3HAHUA

Kiaccuueckast Monens  Ha-
y4HOTO  MeToja. MeTroasl
Hay4HBIX HCCIIeJOBaHMil: al-
CTparupoBaHHWE, aHaJIW3 U
CHHTE3, WJeaju3alus, HH-
OYKIUsT W JeAyKIHs, BOC-
XOXKJIEHHE OT abCTpPaKTHOTrO
K KOHKPETHOMY

OrnpeniesieHHe OCHOBOIIOJATAIOMIUX ITOHSTHH: Hayd-
HBIH METOJ; METOJBl HCCIICIOBAaHUs: abCTparupoBa-
HHE, aHaJWu3 M CHHTE3, HAcalIN3alus, WHIYKIUS U
JeTyKIUsI, BOCXOXKJIEHHE OT aOCTPaKTHOrO K KOH-
KPETHOMY.

CocTaBiieHHEe Ha OCHOBE padbOTHl C Yy4eOHHKOM U
IPpYrUMH HHQPOPMAIIMOHHBIMM HCTOYHHUKAMH CXe-
MBI, PACKpPBIBAIOIIEH ATalbl MPOBEACHUS HAYyYHOTO
HCCJICIOBAaHUSI M MX B3aWMOCBSI3b.

Hcnons3oBanne no sxenanuro oOyuarommxcst KT
B PCIICHUM JAHHON KOTHUTHMBHOM 3aJa4u.
OByazieHue MeTOJaMU HAay4YHOTO IIO3HAHMs, WC-
TIOJB3yeMBIMU TIPH  OMOJIOTHYECKUX HCCIICTOBAHUSX
B YCJIOBHUSIX BBIIOJIHEHUST J1abOpaTOPHOH paboThI
«Hcnonp3oBaHue pa3aWyYHBIX METOJOB INIpU HU3yUe-
HUU OMOJIOTHYECKUX OOBEKTOB (Ha TpUMeEpe pacte-
HUN)»




LT

OOBEKT U3YYCHUsI OHMOJOTHH

MeTomonorus OMOJIOTHH.
JKu3Hp Kak OOBEKT u3yde-
HUSL OHOJIOTHU

OmnpeneneHre OCHOBOMOJIATAIONINX MOHSATHH: Me-
TOMOJIOTUSI HAyKHU, OOBEKT HCCIENOBAHUS, INPEIMET
HCCIIeIOBAHNs, JKW3Hb, J>XU3HEHHBIE CBOHCTBa, DH-
TPOTIHSL.

CamocTosiTenbHas UH(GOPMAIIMOHHO-TIO3HABATEIb-
Hasl JCSTEIBHOCTh C pPa3iIMYHBIMH HCTOYHUKaMU
nHpOpMAIMU B OTHOLICHUHU CYIIECTBYIOIIMX Ha ce-
TOAHSIIIHUNA JCHb OIPENENICHUH IOHATHS (OKU3HBbY,
e€ KpUTHYecKas OIleHKa M HMHTEpPIpeTarus C IMocie-
IYIOIICH TOATOTOBKON HMH(MOPMAIIMOHHBIX COO0OIIIe-
HHUH, B TOM 4YHCJIE MOAKPENIEHHBIX MyJIbTUMEIHA-
MPE3CHTALUSIMHU.

IIponykTnBHOE OOIICHHE W B3aUMOJCHCTBUE C JIpy-
TMMH YYaCTHUKAaMH JESTeIIbHOCTH B IIporecce o0Cy-
JKJIEHHUS] aKTyaJbHOCTH TeM Y4YeOHBIX M HCCIIEI0Ba-
TEJIbCKUX MPOSKTOB.

Pa3zBuTre mO3HABAaTENBHOrO HWHTEpPECAa K H3YUCHHIO
Guostornu

OOBEKT H3ydeHUsT OWOJIOTUH

OcHOBHBIE KpHUTepUH (TIpU-
3HaKW) >KHUBOIO.

Paszeumue  npedcmasnenuil
yenosexka o npupooe. Pa-
cmeHuss u JIcCuBOmmHvle Hda
eepbax cmpan mupa

OmnpeneneHHe OCHOBOIOJATAIOMINX ITOHSATHHA: Me-
TOJIOJIOTHSI HAyKH, OOBEKT WCCICAOBaHUS, TMPE/-
MET HWCCIICIOBAHHS, JKHW3Hb, JKH3HCHHBIC CBOU-
cTBa.

CamocTosiTenpHas WHGOPMAITMOHHO-TIO3HABATEIIb-
Has ACATCIIBHOCTD C pa3J'll/llIHbIMl/l NCTOYHUKAMHU
uH(OpMaMK B OTHOIICHUU CYIISCTBYIOIIUX Ha ce-
TOMHSIIIHUM JIEHb ONPEAEICHUN TMOHSTHUS <OKU3HBbY,
e€ KpuTHYEeCKasi OLICHKAa M WHTEpIpeTalus ¢ IMocie-
IYIOIIeH TOArOTOBKON WH(MOPMAIIMOHHBIX CcOO00IIIe-
HI/II‘/JI, B TOM 4YHCIIC HO)Ierl'[J'IéHHbIX MyJ'[I)TI/IMe}]I/la-
pe3eHTaAUSIMUA




Pa3BuTre mo3HABaTENBbHOrO HHTEpECa K H3YyUECHHIO
OHOJIOTMH Ha OCHOBE H3y4YeHHUs HH(GOPMAIMOHHBIX
HCTOYHHKOB O PACTCHHSIX U JKMBOTHBIX Ha replax u
(narax pasnMYHBIX CTPaH MHpa M PerHoHoB Poccumn

buonorndyeckue CcUCTEMBI H
UX CBOMCTBa

dDyHIaMeHTaIBHBIE  ITOJIOXKE-
HUS OuoJOrMu. YPpOBHEBas
OpraHu3amusi >KHBOM TNIPHPO-
bl (OMOJIOTHYECKUX CHCTEM).
DOMEepIHKEHTHOCTb.  DHEeprus
U MaTepusi KaKk OCHOBa Cy-
IIECTBOBAHUSI OMOJIOTMYECKUX
cHucTeM

OrnpeneneHre OCHOBOIOIATAIONINX TMOHATHHI: cHCTe-
Ma, OMoJIorHdecKasi CUCTEMa, SMEPKEHTHOCTh, CaMO-
peryisinusi, BOIIONHS (PBOIIONMOHHBIE ITPOIIECCHI).
JleMOHCTpanusl BIaAeHUs SI3BIKOBBIMH CPEIACTBAMU
pU OTBETAaX Ha IIOCTABJICHHBIC BOIIPOCHI.
OBageHue MeTOoJaMHM Hay4YHOI'O IIO3HAHUSI, MCIOJIb-
3yEeMBIMH TPU OMOJOTHYECKUX HCCISHOBAHMSIX, pas-
BUTHE YMEHHS OOBSICHATH MX PE3yJIbTaThl B YCIOBHSIX
BBIIIOJIHEHUS

Bbuosoruueckue cHCTEMBI H
HX CBOMCTBa

XpaHeHue, peanuzauusi U
nepenaya T'€HETUYECKOM HH-
dopmanmu B uepelne IOKO-
JICHUM Kak OCHOBa JKU3HH.
BzaumonelicTBue KOMIIOHEH-
TOB OMOJIOTHYECKUX CHCTEM U
caMoperyiasuus. DBOJIOLHUOH-
HbIE TIpolecchl. B3aumocsssb
crpoeHuss W (yHKIMA OHoO-
snorndeckux cucrem. Camope-
ryjsiuss Ha OCHOBE ITOJIOXKHU-
TEIBHOW OOpaTHOW CBS3U

OrmnpeneneHne OCHOBOIOJIATAIONINX IMOHATHI: CHCTe-
Ma, OMOJIOTHYECKAst CHCTEMA, YMEPIKEHTHOCTb, CAMO-
PeTyJISIUsI, SBONIOUHS (IBOIIOIMMOHHBIE MPOIIECCHI).
JleMOHCTparnusi BiajeHusl SI3BIKOBBIMH CPEICTBAMU
MIPH OTBETaX Ha IOCTABJICHHBIC BOIPOCHI.
OBiazieHue MeTOJaMU HAay4YHOTO TIIO3HAHMs, WC-
TOJB3yeMBIMI  TIPH  OMOJIOTHYECKUX HCCIICIOBAHU-
sIX, Pa3BUTHE YMEHUs OOBSICHATH WX Pe3yJIbTaThl B
YCIIOBUSIX BBITIOTHEHUS.

JlaGopaTopHast pabota «MeXaHU3Mbl CaMOPETYJISIIHI.
Pa3ButHe no3HaBaTebHOTO MHTEpECA K H3yUeHUIO OHo-
JIOTUH Ha NpUMEpe MaTepHUaJIOB O B3aHMOCBS3H CTPO-
eHmnst U (PyHKIMH OMOJOTHMYECKHX CHCTEM M camope-
TYJISIUN Ha OCHOBE TMOJIOKUTENBHON 00paTHOI CBA3M
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OOo6miaromuii  ypok

Bremonnenne 3akoHOB Gu-
3UKM U XHUMHH B IKHUBOU
pUpoJeE.

Cunmesz ecmecmeeHHO-HA~
YUHO2O U COYUOSYMAHU-
MapHo20 3HAHUA HA COBpe-
MEHHOM 3mane paszeumusl
yusunuzayuu

CaMOCTOSITeTIbHBIH KOHTPOJIb M KOPPEeKIHs ydeOHOH
JIESITEILHOCTH C HCIIOJIB30BAHUEM BCEX BO3MOXHBIX
pecypcoB Uil JNOCTUIKCHUs IIOCTABICHHBIX LeJled U
peanu3anuy TIaHOB JESITEIHHOCTH.

JlemoHcTpaIysi HABBIKOB MO3HABATEIIBHOM pedIeKCHH.
IIponyxTnBHOE OOIIEHHWE M B3aUMOICHCTBHE B IIPO-
ecce COBMECTHOM y4eOHOW NESTeIbHOCTH C y4ETOM
HO3UIUNA APYTUX YYaCTHUKOB.

JleMoHcTpanusi BiIaJeHUs SI3bIKOBBIMU CPEICTBAMU.

VYBepeHHOE HCMOJIb30BAaHUE OHMOJIOTHYECKOW TEePMH-

HOJIOTUM B IpeJesiax HU3y4EeHHOIo Marepuaja TeMbl

Vpok «lllaru B MeIUIIUHY»

Pabora ¢ mHpOpPMaLMOHHBI-
MH HMCTOYHHKAMH U y4eO-
HUKOM. Pemenne Ouosoru-
YECKHMX 3ajad, CBSI3aHHBIX C
MpakTUYEeCKOH u Oyaymien
npodeccuoHaIbHOMI nes-
TEJIbHOCTBIO

OnenuBanue poin OHOJOTHMYECKHUX OTKPBITHH U
COBPEMEHHBIX HCCIEJOBAHMM B PAa3BUTHU HAYKH U
MPAKTUYECKON JIeSITEJIbHOCTH JIIOJIEH, CBSI3aHHOU C
MEIUIIUHOM.

O1eHMBaHNE MPAKTUYECKOTO W ATHYSCKOrO 3Haye-
HHUsI COBPEMEHHBIX HCCJIC/IOBAaHUN B OHUOJIOTHH, Me-
JULUHE, SKOJOTHH H JIp.

AHaM3 M HCIIOJIb30BaHUE B PEHICHUH YyYEeOHBIX W
HCCIIEIOBATENBCKUX 3aad HWHGOPMAIUA O COBpe-
MEHHBIX HCCJIEIOBAaHUAX B OWOJIOTHH, MEIUINHE U
9KOJIOTHH.

Hcnonp3oBanne npHOOPETEHHBIX KOMIIETEHIIMH B
MIPaKTUYECKON NesITeIbHOCTH U MMOBCEIHEBHOMN KM3-
HH JUTsI GOPMHUPOBAHUSI OIBITA JACATSIBHOCTH, PEJI-
MISCTBYIOIIEH MpOoQecCHOHAIBLHOMN

MouJekyasipHblii ypoBeHb (28 u)

MounekyIsipHBIH ypOBEHB: 00-
11asi XapakTepUCTHKA

OOmast xapaKTepHCTHKa MO-
JISKYJISIPHOTO  YPOBHsI Opra-
HM3alMHM OKW3HU. XUMHUe-
CKMH COCTaB  OpPraHHU3MOB.

CaMocCTOsITeNIbHOE ONpeelICHHEe e y4eOHOH Jesi-
TEJILHOCTH M COCTaBJICHUE ¢€ TIIaHa.

OmnpeneneHrue OCHOBOMNOJIAralomUuX MOHSITUHM: aTo-
MBI U MOJICKYJIbI, OpraHUUYECKHE U HEOpPraHUYEeCKHe




XUMUYECKHUE 3JIEeMEHTHI. Ma-
KPORJIEMEHTBl W  MHKpPO3JIe-
MCHTBL. ATOMBI U MOJICKYJIBI.
KoBanenrnas cBsa3p. Heop-
TaHUYECKUE W OpraHUYeCcKUue
BEIIeCTBA. Mmuoroo6pasue
OpraHUYECKUX BEILIECTB.
Buononumepsr: TOMOTIOJTH-
MEpBbl U TETEePOIOIUMEPHI

BEIIECTBA, KOBAJICHTHASI CBS3b: ITOJISIPHAs M HENO-
JIsIpHAsi, MOHHAsl CBA3b, AHHOH, KaTHOH, MaKpO>JIe-
MEHTBI, MHKPOYJIEMEHTBI, OHOMIOJIUMEpHI: TOMOIIO-
JIMUMEPBI U TETEPOIOIUMEDPBHI.

CamocTosiTenbHast HH(POPMAIIMOHHO-TIO3HABATEIIb-
Hasl JCSTEIBHOCTh C Pa3IMYHBIMH HCTOYHHKAMH
nHbopmaluy, e KpUTHYEeCKash OIleHKa W WHTep-
nperamnysi o BOIPOCAM XHMHYECKOI'O COCTaBa >KH-
BBIX OPraHHU3MOB.

dopmupoBaHue COOCTBEHHOI ITO3UIMUA MO OTHO-
ICHWI0O K HWH(pOpMalHH, IOJIydaeMOH W3 pa3HBIX
HCTOYHHUKOB.

IIponykTnBHOE OOIICHHE W B3aUMOJCHCTBUE C JIpy-
TMMHM yYaCTHHKaMH y4eOHOH IeSTeJIbHOCTH IpPH
o0CyXJIeHun mpodiieM pa3pabOTKH YUYEHBIMA H
BHEJPEHHUS] B IIPOU3BOJACTBO HOBBIX HMCKYCCTBEHHO
CO3/TaHHBIX OPTraHWYECKUX BEIIEeCTB.

Pa3zBuTre mO3HABAaTENBHOTO HWHTEpPECAa K H3YyUCHHIO
OMOJIOTHH M MEXIPEAMETHBIM 3HAaHMUSIM IIPU H3yde-
HUHM MaTeprala O XHMHUUYECKHX CBS3SIX B MOJIEKyJax
BEIIIECTB, 00 HCKYCCTBEHHOM IIOJIyYE€HHUH OpraHudve-
CKHUX BEIIEeCTB W Jp.

Heoprannueckue
BOJIa, COJIU

BCIIICCTBA:

CTpyKTypHBIE  OCOOCHHOCTH
MOJIEKYJIbBI BOJbI U €€ CBOM-
cTtBa. Bonoponnas  cBs3b.

I'unpodunbabie 1 THAPODOO-
Hele BenrectBa. Conmu U Ux
3HAYCHUE JJISI OPTraHU3MOB.
Bygepnvie coeounenus

OrnipeziesieHHe OCHOBOITOJIATAIONINX TOHSITHI: BOJIO-
pojaHast CBS3b, THAPOQPHUILHBIE BEIIECTBA,
(hoOHBIC BelecTBa, COJM.

THJIPO-

CamocTosTenbHass HWHGOPMAIIMOHHO-TIO3HABATEIbHAS
JIEATEILHOCTh C Pa3IMYHBIMHA HCTOYHHKAMU HH)OP-
Manuu 00 OCOOCHHOCTSIX HEOPTraHHMYECKHUX BEIISCTB,
BXO/SIIIMX B COCTaB YXHUBOr0, €€ KPUTHYECKasl OLCH-

Ka W HUHTEpIIpEeTalus
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Jlurmuael, WX CTpoeHHe U Jlunuael, uX CTpoeHHe Hu OmpeneneHne OCHOBOIOIATAIONINX MOHATHUH: JTUMH-
bysxIII bysKIHIT. Heiirpanbusre Ibl, HEHTpaJbHBIC >KUPHI, d(QHUPHBIE CBS3H, BOCKA,
JKUPBL.  D(QupHBIE  CBS3U. dochonumuabl, cTrepoubl.
Bocka. ®ochomummuasr. Cre- JleMoHCTpamusl BIIAJACHUST SI3BIKOBBIMH  CPEJICTBAMH
pouast JUIST XapaKTePUCTUKH XHMHYECKOI'O COCTaBa >KUBBIX
OpraHHU3MOB.
Pemienne Ononornueckux 3amad Ha OCHOBE BIIajie-
HHUSI MEXIPEIMETHBIMH 3HAaHHSIMH B OOJAcTH XH-
MU
[IpogyxTuBHOE OOIIEHHE M B3aUMOJCHCTBHE B IIPO-
IIeCCe COBMECTHOM y4YeOHOH NEsTEIbHOCTH C y4ETOM
MMO3UIMH JIPYTHX YYaCTHHKOB IO BOIPOCAaM IIpUMe-
HEHHUSI CIOPTCMEHAaMU aHaOOJIHNKOB
JIummuael, WX CTpoeHHMEe U Jlunuael, WX CcTpoeHHe H OBnageHue MeTOAAaMM HAYYHOTO TIO3HAHHS, HC-
bysKIMHI byHKIHN. Heiirpanbuere MOJB3YEMBIMU TIPH OHMOJOTHYECKHUX HCCICIOBAHMIX
JKUPBL.  DQuUpHBIE  CBS3U. B TIpoIlecCe BBIMOJIHEHHUSI JIabOpaTOpHO pPadOTHI

Bocka. ®ochomunuasl. Cte-
poubl

«OO0OHapy»KeHHUe JHUMHUJIOB C TIOMOIIbIO KauyeCTBEH-
HOM peakuum».

PasBuTre yMeHUs OOBACHATH pe3yibTaTbl OHOJIOTH-
YECKUX IKCIEPUMEHTOB

VYriaeBoabl, X CTPOCHHE U
byHKIIII

VYraeBoas! (caxapa), UX CTPO-
eHne u ¢yHkuuu. MoHoca-
xapunsl. Jucaxapuael. Omn-
rocaxapuzspl. llomucaxapubl

OHpeI[eJ'IeHI/IC OCHOBOITOJIArarOIIUX MOHSITHMA: Yrij€eBo-

Abl, MOHOCaxapuabl, aucaxapubl, OJIMTocaxapuibl,
noJmcaxapuiabl.

HGMOHCTpaLlI/lﬂ BJIaACHUSA A3BIKOBBIMH CPE€IACTBaAMM
JUISL XapaKTEPUCTUKHU XUMHYECKOI0 COCTaBa KHUBBIX

OPraHU3MOB.




PeilieHne OHMOJIOTMYECKMX 3ajJad Ha OCHOBE Bjale-
HHUS MEXKIIPCIMETHBIMH 3HAHUSIMH B OOJACTH XH-
MUH

VYriaeBoabl, WX CTPOCHHE H
byHKIIII

VYrieBons! (caxapa), UX CTpO-
eane W ¢yHKOUU. MoHoca-
xapunbl. Jucaxapuasl. Ouu-
rocaxapunsl. ITonmucaxapuas

OBasieHue METOJaMH HAyYHOTO IO3HAHMWSI, HCIOJIb-
3yeMBIMH IIpA OHMOJOTHMYECKHX HCCIIEIOBAHUAX B
mporecce BBIIOJHEHUs J1abopaTopHOil paboTel «O0-
Hapy>XeHHE YTJIEBOJOB C IIOMOIIBI0 KadeCTBEHHOU
peaKLum.

Pa3ButHe yMeHHsS OOBICHATH pe3yIbTaThl OHOJIOTrHYE-
CKHUX DKCIIEPUMEHTOB

Benku. CoctaB u cTpyKTypa
OesKoB

benku. CoctaB W CTPYKTYy-
pa OenkoB. HezameHumbie
aMUHOKHUCIIOTHL. IlenTuaHas
cBs3b. Kondopmanus Oenka.
I'moGymnsipabIe 1 HGUOPUILTAP-
HBle Oenku. [leHaTypauus

OmnpeneneHne OCHOBOIIONATAIONINX ITOHATHH: He3a-
MEHUMBIE aMWHOKHUCIIOTHI, IENTHIHAsl CBs3b, KOH-
opmanmss Oenka, TIOOYJIsApHBIE W (UOPWILIAPHBIC
OCJIKH, JCHATYpaIlus.

TIponykTnBHOE OOIIEHHE M B3aUMOJCHCTBHE B IIPO-
mecce COBMECTHON y4eOHOW NEsITeIbHOCTH C y4ETOM
MO3UIMH JIPYTMX YYacTHUKOB TIPH  OOCYKJICHUU
OCOOCHHOCTEH cocTaBa W CTPYKTYpPHI OCIIKOB.
CamocrosiTennbHass MHPOPMALIMOHHO-TTO3HABATEIIb-
Hasl JAESTEJIbHOCTh C pa3JIMYHBIMH HCTOYHHUKAMHM
nHpopManmu, e€ KpUTHUECKasl OIEHKAa W HWHTep-
MpeTanusl.

CocTaBieHHEe MEHTaJIbHOU KapThl MOHSTHM.
Pa3BuTre mo3HaBaTEIBLHOTO HHTEpPECAa K H3YyUCHHIO
OMOJIOTHH HAa OCHOBE HW3YYCHHMs JOMOJIHUTEIHHOTO
MaTepHuana ydeOHuKa
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Benku. CoctaB u cTpyKTypa
OesKoB

benku. CoctaB M CTPYKTYy-
pa OenxoB. HezameHumsie
aMUHOKHUCIIOTHL. [lenTuaHas
cBs13b. Kondopmanus Oeinka.
I'nmoGymnsipubie u pubpuuisap-
HBle Oenku. JleHaTypamus

OBnaieHue METOJAMHM HAay4YHOr'O IIO3HAHMS, HC-
MOJIB3YEMBIMU TIPH OHMOJOTHYECKHX HCCICIOBAHMIX
B IIpollecce BBINOJHEHHUS J1abOpaTOpHON pPadoOTHI
«O6HapyxeHHe OEJIKOB C ITOMONIBIO KadyeCTBEHHOM
peakuum

Benkn. ®ynknun 6enkoB

dynaknun 6enkoB. CTpyKTYyp-
Hble Oenku. benku-depmen-
TBl. TpaHCHOPTHBIC OCJIKH.
benkn 3ammThl W Hamage-
Hust. CUrHajgbHbIE OEJIKH.
Benku-penentopel.  benkwu,
obecrieunBaroIme JIBUKE-
HHe. 3anacHble OeIKu

OnpeneneHre OCHOBOIIOIATAONINX ITOHSATHH: CTPYyK-
TypHBIE O€iKkH, OeIKu-(pepMEeHTHI, TPAHCIIOPTHBIC
OeJIKM, CUrHajbHblE O€JIKM, O€JIKM 3alluThl W Ha-
majeHus, OCJIKU-PeenTophl, OelKkHu, oOecrednBaro-
e JBVIKCHHE, 3allacHbIC OCJIKH.
CamocrositenbHass WHGOPMAIIMOHHO-TI0O3HABATEb-
Has MOESITENbHOCTh C PA3IHYHBIMA HCTOYHHKAMH
nHpOpMaMK MO H3YYCHHUIO OCJIKOB W BBIIOJIHS-
eMbIX UMW (PYyHKUIHH, €€ KpUTHYecKas OLICHKa H
HHTEpIIpeTaIsl.

dopmupoBaHue COOCTBEHHOH ITO3WIIMHA MO OTHO-
IICHUIO K OWOJIOTUYECKOW HWH(OOpMAIUH, MMOJIydac-
MOH M3 Pa3HBIX HCTOYHHKOB.

Pa3BuTre mO3HABAaTEIBHOTO WHTEpeEca K HW3YUCHHIO
OMOJIOTHH B TIPOIECCe M3YYEHHS TOIOJIHUTEIHHOTO
MaTeprana ydeOHHKa

depmeHTl — OHoOJIOTHYe-
CKHE KaTaJlu3aTOpbI

MexaHu3M JEMCTBHUsS KaTa-
JIN3aTOPOB B XHUMHUYECKHUX
peaknusix. DHeprusi aKTuBa-
nun. CrpoeHue depMeHTa:
aKTHUBHBIA LIEHTp, cyOcTpar-
Has cnenuduaHOCcTh. Kodep-
MeHTBbI. OTinu4nst GepMeHTOB
OT XMMHYECKHX KaTaanu3aTo-
poB. benku-akTuBaTOpHl U
OeJIKU-UHIMOUTOPBI

OmnpenieneHre OCHOBOIOJIArAOIIUX MOHATHI: dSHEp-
rds aKTUBAallMM, AaKTHUBHBIIA LEHTp, cyOcTpaTHas
cnenupUIHOCTh, KOYEPMEHTBI, OSJIIKH-aKTUBATOPHI
U OCJIKU-UHTHOUTOPHI.

IIponykTHBHOE OOIICHHE M B3aUMOJCHCTBHE B IPO-
[[ecCce COBMECTHOW y4eOHOIl NeATEeNbHOCTH C y4ETOM
MMO3ULIMHA JIPYTUX YYaCTHHUKOB IPH OOCYKJIEHHUU OT-
JUYUil  PEepMEHTOB OT XUMHYECKHX KaTallu3aTOPOB
U BIWSHUS KPUTHYECKOTO IIOBBINICHUS TEMIIepaTy-
pBI Tella 4YeJOBEKa Ha aKTHBHOCTH ()EPMEHTOB




depMeHTEI — Oumosoruue-
CKHE€ KaTaJIn3aTOPbI

MexaHu3M OeicTBUS KaTalld-
3aTOPOB B XUMHYECKHUX PEaK-
LMSIX. DHEPrusi aKTHUBAIlWH.
Crtpoenue (QepMeHTa: ak-
TUBHBII LIEHTpP, cyOcTpaTHAas
cunenuduarocts. Kodepmen-
Thl. OTIMYHUsT GEPMEHTOB OT
XUMHYECKUX KaTaan3aToOpPOB.
Benkn-akTUBaTOpHl U OCIIKH-
HHTUOUTOPBI

OBnaficHue METOJAaMHM HAay4YHOrO IIO3HaHHs, UC-
MOJIB3yeMBIMU TIPH  OMOJIOTMYECKUX HCCIICTOBAHUSX
B IIpOLIECCE BBIMOJIHCHUS JIabOpaTOpHOl pPabOTHI
«Kartanutndeckass akTHUBHOCTH (pepMEHTOB (Ha IIpH-
Mepe aMMJIa3hl)».

Pa3Burne yMeHHst OOBSCHATH pe3yibTaThl OHMOJIOTH-
YECKUX IKCIEPUMEHTOB

OOGob6miaromuii  ypok

CaMOCTOSITeTIbHBIH KOHTPOJIb M KOPPEKLHs ydeOHOMH
JIESITEIIPHOCTH C HCIIOJIB30BAHUEM BCEX BO3MOXKHBIX
pECypcoB ISl NOCTHIXKEHMS IOCTaBJICHHBIX Lejed u
peanu3anuy TIaHOB JESITEIHLHOCTH.

JlemoHcTpanysi HABBIKOB MO3HABATEIIbHOM pedIeKCHH.
TIponykTnBHOE OOIIEHHE M B3aUMOICHCTBHE B IIPO-
mecce COBMECTHOHN y4YeOHOW NESITeIbHOCTH C y4ETOM
MO3ULUH APYTrUX YYacCTHHUKOB.

JleMOHCTpanusi BIaJAeHUS SI3BIKOBBIMH CPEICTBaMU.
VBepeHHOE TOIB30BaHUE OMOJIOTHYECKOH TEPMUHO-
JIOTHEH B Ipezenax M3yYEHHOIO MaTepuaja TEeMbl

VYpok «lllaru B MeauuuHy»

Pa6ora ¢ wHpOpPMAIMOHHBI-
MU UCTOYHHKAMU U y4eO-
HUKOM. PereHue Ouosoru-

YCCKHUX 3aJda4, CBA3aHHBIX

OneHuBaHUE POJIM  OHOJIOTUYECKUX OTKPBITHUH U
COBPEMEHHBIX HCCJIEIOBAaHUN B Pa3BUTUM HAyKH H
B TMPAKTUYECKOW JCSITEIbHOCTH JIIOJICH, CBsI3aHHOU
C MEJUILIMHOM.
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C MpakTHYECKOH U Oyaymien
npodecCHOHAITBHOM nest-
TEIBHOCTHIO

OneHUBaHUE NMPAKTUYESCKOTO M 3THYECKOrO 3Haye-
HUsI COBPEMCHHBIX HCCIICJIOBAaHUI B OMOJIOTHH, MC-
JUIAHE, SKOJOTUH U Ap.

AHamu3 W WCHOJIb30BAHUE B PCIICHUHM YYCOHBIX U
HCCJIC/IOBAaTCIIbCKUX 3aJad HWH(pOpMAIMKd O COBpe-
MEHHBIX HCCJICIOBAaHUSIX B OHOJIOTUH, MCIMIIMHE U
SKOJIOTHH.

Wcmions3oBanue NPHOOPETEHHBIX KOMIIETSHITUIA
B IIPAKTUYECKONH JIESTEIbHOCTH U IOBCEIHEBHON
KU3HU JUTs  (OPMHPOBAHHUsSI OMbBITA JICSITCIBHOCTH,
MpeAmecTByomeil npodecCuOHATEHON

Hyxneunossle kucnotsl. JJTHK

Hyxiiennossre KHUCJIOTBI:
JHK u PHK. Hykneorun.
ITpyuHIIMD KOMILIIEMEHTapHO-
ctu. OCOOEHHOCTH CTPOCHUS
u pynknmn JITHK. Permmka-
uust JJHK. Ponp HykiIeumHo-
BBIX KHCIIOT B peaJn3aIuu
HACJICJICTBCHHONW wuHbOpMa-
nuu. I'en. Mcropusi OTKpbI-
Tuss JIHK

OmpernesieHne OCHOBOITOJIATAOINX OHSTHI: HyKJIe-
WHOBBIC KHCJIOTBI, IC30KCHPUOOHYKIICMHOBAs KH-
cinora (JAHK), pubonyknennoBass kuciora (PHK),
HykaeoTun, aaeHuH (A), ryaaus (I'), murosun (L),
tumuH (T), ypamma (YY), NpUHOUI KOMIUIEMEHTap-
HOCTH, TI'CH.

IIponykTtnBHOE OOIIEHHWE W B3aMMOJICHCTBHE B IPO-
Ilecce COBMECTHOH y4eOHOW NesTEeIbHOCTH C Yy4&TOM
MMO3UIMKA JIPYrMX YYacTHUKOB TIPH  OOCYKICHUU
cTpoeHMsT M (YHKUMH HYKJICHHOBBIX KHCIIOT.
Penienne OMOJIOrMYECKHX 3a7a4 B LEJSIX MOATOTOBKH
k EID.

Pa3BuTHe mO3HABAaTEJILHOIO HMHTEpeca K H3YUYCHHIO
OMOJIOTHH B TPOIECCe M3YYCHHS] TOIOIHUTEIHLHOTO
Marepuana ydeOHHKa

Hyxnennossle kucnorel. PHK

Buner PHK u ux ¢yskunu.
Ponp HYKIIEMHOBBIX KHCJIOT
B peajiM3allui HacJIeJACTBEH-
HOU wmHpopmanmu. Hexonu-
pyromme PHK. MukpoPHK

OmpeneneHre OCHOBOIIOJIATAIONINX ITOHATHH: HWH-
popmanmuonnrie PHK (mPHK), pub6ocomurie PHK
(pPHK), tpancnoprusie PHK (TPHK), nexomupy-
rome PHK, muxkpoPHK.

[IpogyxTuBHOE OOIIEHME W B3aMMOJACIHCTBHE B IIPO-
IIeCCe COBMECTHOU y4eOHOU AEATEIBHOCTH C y4ETOM




MO3ULKNA APYTUX YYAaCTHHUKOB IPU OOCYKISHHUH
CTpOCHUSI U (PYHKIHH HYKJIECHHOBBIX KHCIOT.
Perrenne OHMOJIOrMYECKUX 3a7ad B IEJISAX HOATOTOB-
ku k EI'D

Hyxuiennossie kuciortel. JJTHK
u PHK

Hyxiiennossre KHUCJIOTBI:
JJHK u PHK. Oco6eHnnoctu
crpoenust u ¢yHkoun. Hyxk-
sneotna. IIpuHIMI KoMIule-
MEHTapHOCTH. Pennmukamus
JHK. Ponp HYKIJIEHHOBBIX
KHACJIOT B pealu3aluu Ha-
CIJIEZICTBEHHOW WH(}OpMAIHH.
T'en

PemeHne OHOJIOTMYECKHUX 3ajad.

Pa3BuTHE MO3HABATEIHLHOIO HHTEpeca K H3YUYCHHUIO
OHOJIOTMH B IpOIECCe HM3YyYEHUs [OIOIHUTEIBHOIO
MaTepuana ydeOHuKa

Hyxneunossle
JHK n PHK

KHCJIOTBI.

Hyxneunossle KHCJIOTBI:
JIHK u PHK. OcobGennoctn
crpoenust u ¢yHkuu. Hyk-
neotnn. IlpuAnmm komruie-
MeHTapHOCTH. Pennukanus
JHK. Ponp HYKJIEMHOBBIX
KHUCJIOT B peajMu3allud Ha-
CIIEICTBEHHOU WH(}OpMAIHH.
I'en

OgBiageHue
MOJIB3YEMBIMH TPH OHOJIOTHYECKUX HWCCIETOBAHUIX
B TIPOIIECCE BBIMOJHCHHUST J1a0OpATOPHON pPaboThI
«Brimenenne JIHK W3 Tkanu miedeHM».

PasBuTre yMeHUs OOBACHATH pe3yibTaThbl OHOJIOTH-
YECKHUX IKCIEPUMEHTOB

METOJaMU HAY4YHOr'o II0O3HAaHUsA, HC-
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AT® u npyrue HYyKJICOTHIBIL.
Buramunsbl

Ponp mykmeornnoB B oOmeHe
BemiectB. AT®. I'mapomnus.
Makpospruyeckue CBSI3H.
AT® kak yHHUBepcalbHbIA
aKKyMyJISITOp 3Hepruu. MHO-
rooopasue MOHOHYKJICOTHIIOB
KJIEeTKH. ButamuHb!

OmnpezneneHue ocHoBomosararomux noHsATuii: AT,
TUIPOJIN3, MAaKpOIPTrUYECKHe CBSI3H, BOCCTAaHOBH-
TeAbHBIC JKBUBAJICHTHI, KO(PEepMEeHT A, aleTui-
KoA, BUTaMHHBI, aBUTAaMHHO3BI, THIIEPBUTAMHHO3BI.
IIponyxTnBHOE OOIIEHHWE M B3aUMOCHCTBHE B IIPO-
ecce COBMECTHOHM y4YeOHOW NESTeNBHOCTH C y4ETOM
MO3UIUNA JPYTUX YYAaCTHHKOB INPH OOCYXXISHHH BO-
npocoB OOECIeYeHUsI YEJIOBEKOM CBOMX ITOTPeOHO-
CTel B SHEPrHMH M BHTaMHUHAaX.

CamocTosiTenpHas WHGOPMAITMOHHO-TIO3HABATEIIb-
Hasl JCSITeIbHOCTh C pPa3iIMYHBIMH HCTOYHUKaMU
nHGOPMAIUA O PONH HYKICOTHIOB U BHUTAMHHOB B
OCYIIECTBICHUHU IPOLIECCOB >KU3HEACATEIbHOCTH, €&
KpUTHYECKasl OLIEHKA M WHTEPIpeTanus.
dopmupoBanre COOCTBEHHOW ITO3HMIIMHM II0 OTHO-
MICHUIO K OMOJIOTHYecKOod WH(pOpManmuu, moixydae-
MOH W3 pa3HBIX MCTOYHHUKOB.

Hcnonw3oBanue cpencts MKT mist moaroroBku co-
OoOmIeHNH, MONKPETUIEHHBIX MYJbTUMEINANPE3eHTa-
HASIMHL.

Pa3BuTHe mO3HABAaTEJILHOIO HMHTEpeca K H3YUYCHHIO
OMoJoTHH B TIPOIECCEe W3YYECHHS TOMOIHHUTEIHHOTO
MaTepuana y4eOHuKa

Vpok «lllaru B MeIuuuHy»

PabGora ¢ mHpOpMaALIMOHHBI-
MH HUCTOYHHUKAMHU M y4eOHH-
KOM.

PelmreHre OHOJIOTMYECKHUX 3a-
Jlad, CBSI3aHHBIX C IpaKTH4Ye-
cKoit u Oynyuieil mpodeccro-
HaJILHO# JESITeIIbHOCTHIO

O1leHUBaHNE PO OHUOJOTHYECCKUX OTKPBITUA U COB-
PEMEHHBIX HCCIICIOBAaHUI B Pa3BUTHUH HAyKH U B Ipa-
KTUYECKOM JIeSITEILHOCTHU JIIOJEN, CBI3aHHOW C MEaH-
IIMHOM.

OreHUBaHUE TIPAKTHYECKOTO M ATHYECKOTO 3Haye-
HHUsI COBPEMEHHBIX HCCJICIOBAaHUN B OMOJIOTHH, ME-
JUIAHE, YKOJOTUH U Jp.

AHalu3 ¥ HUCNOJb30BaHHUE B PEIICHUN y4eOHBIX U HC-
CJICIOBATEIILCKUX 3a/1a4 HH(POPMAIIMH O COBPEMEHHBIX
HCCJIENOBAHMUSIX B OMOJIOTHH, MEIMIIMHE W DKOJIOTHU.




Hcnonp3zoBanue MPUOOPETEHHBIX KOMIIETEHIIU M
B IIPAaKTUYECKOM [JESATEIbHOCTH U IIOBCEIHEBHOU
JKM3HU 1711 (pOPMHPOBAHUSL ONBITA JEATEIBHOCTH,
MpenmecTByroneil npodeccunoHanbHON

Bupycei

dbopma xu3HH

HCKJICTOYHAas

Bupycst —  HeknerouHas
¢opma xu3HHU. MHOrooGpa-
31U€ BUPYCOB

OmpeneneHne OCHOBOIOJIATAIOIINX MOHSITHH: BUPY-
CBI, BaKIIMHA, aIlONTO3.

IIpomykTuBHOE OOIIEHWE W B3aMMOACKHCTBHE B MPO-
ecce COBMECTHOM y4eOHOW NESTeIbHOCTH C y4ETOM
MO3UIMUHA JAPYrUX YYacTHUKOB IIpU  OOCYXIACHUHU
PoOIEeMBbl MPOUCXOXKACHUSI BHUPYCOB M TPHUYHH, HA
OCHOBAaHHMHM KOTOPBIX HMX OTHOCST K JXHBBIM oOpra-
HHU3MaM.

CamocTosiTenpHas HH(OOPMAITMOHHO-TIO3HABATEIIb-
Hasl JCSTEIBHOCTh C pPa3IMYHBIMH HCTOYHUKaMU
nHGOPMAIMA O BHUPycaxX M HX >KH3HEHHBIX IHKIAX,
e€ KpUTHYeCKas OLIEHKAa M WHTepIIpEeTalHsl.
dopmupoBaHHe COOCTBEHHOW IMO3HIIMM MO OTHO-
MICHWIO K OMOJIOTUYEeCKOW WMHdOpMaIUH, Ioydac-
MO M3 pa3HBIX HCTOYHHUKOB.

Pemenne Omosnormyeckmx 3afad B IEISAX IMOATOTOB-
ku k EID.

Pa3BuTHe mO3HABAaTEJILHOIO HMHTEpeca K H3YUYCHHIO
OHoJIOoTHH B TIPOIECCEe H3YYECHHS OMOIHHUTEIHHOTO
MaTepuana ydeOHuKa

Bupycoi

(opma xuzHU

HCKJICTOYHAasA

JKuzHeHHble NIUKIIBI BHUPY-
coB. IlpodmakTuka BUpyC-

OHpe,HeHeHI/Ie OCHOBOITOJIararommux TIOHSITHIA: BUPY-
ChI, BAKIIKMHA, alloIITO3.
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HBIX 3a00JICBaHMIA. Baxk-
Ha

IIponyxTnBHOE OOIIEHHWE M B3aUMOCHCTBHE B IIpO-
ecce COBMECTHOHM y4eOHOW NEsITeIbHOCTH C y4ETOM
MO3UIMKA JAPYrUX YYacTHHUKOB IIPH  OOCYXACHUU
MPOOJIEMBI TTPOUCXOXKJICHHUSI BUPYCOB M MPHUYHMH, Ha
OCHOBAaHMHM KOTOPBIX HMX OTHOCST K JKHUBBIM Opra-
HHU3MaM.

CamocrosiTenbHast HHPOPMAINOHHO-TIO3HABATEIIb-
Hasl JESITeIbHOCTh C Pa3INYHBIMH HCTOYHUKAMU
uHGOPMAIMM O BUPycaX M HMX >KMU3HCHHBIX IHKJAX,
e€ KpuUTHUYecKas OLICHKAa M HHTepIpeTaIus.
dopmupoBaHue COOCTBEHHOI ITO3UIMUA MO OTHO-
IICHUIO K OWOJIOTUYECKOW HWHGOOpPMAIUH, IOJIydac-
MOH M3 Pa3HBIX HCTOYHHUKOB.

Pemenne Ononormyeckux 3amad B LEISIX IOATOTOB-
k1 x EID.

Pa3BuTue mno3HaBaTeILHOIO HMHTEpECa K H3YyUYCHUIO
OMOJIOTHU B MpOLECCE HU3YUYEHUs! OINOJHUTEIBHOTO
MaTeprana ydeOHHKa

VYpok «lllaru B MeIuuuHy»

Pabora ¢ mHpOpManmOHHBI-
MU HWCTOYHHKAaMHU H ydeO-
HUKOM. Pemenne Ouosoru-
YeCKUX 3a71ad, CBSI3aHHBIX C
MNPaKTUUECKON JesTesIbHOC-
TBIO U Oynmy1miedl mpodeccuo-
HaJIbHON J€ATEIbHOCTHIO

OneHnBaHWE PO OWOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCIIEIOBAHUH B pPAa3BUTHN HAYKH H
B MPAKTHYECKON JESTEeIbHOCTH JIIO/ICH, CBSI3aHHOU
C MEIULMHOM.

OuLeHuBaHUE NMPAKTUYECKOIO M STHUUYECKOro 3Haue-
HUSI COBPEMEHHBIX HCCIIEJOBAHUI B OMOJIOTHH, Me-
IUIAHE, SKOJIOTHH H JIp.

AHanu3 M HCIOJNIB30BaHUE B PEIICHHUH YyYEOHBIX U
HCCIIeIOBAaTeIbCKUX 3a7ad HH(GOpPMAIUH O COBpe-
MEHHBIX HCCJICIOBAaHUSX B OHOJIOTHMH, MEIHIIMHE U
SKOJIOTHH.

Hcrionp3oBanne TPUOOPETEHHBIX KOMIIETCHIIMH B
IIPAaKTUYECKON NeATEeIbHOCTH U MOBCEIHEBHOM KU3-
HU 1151 GOPMHUPOBAHUS ONBITA NESITEIILHOCTH, IIPE-
LISCTBYIOLICH mpodeccuoHanbHON




PeTrpoBupycsr u mepsl 0opb-
651 co CIIM oM. IlpuoHsI

PerpoBupycsl. BUY u mepsl
0oprObr co CIIMJlom. Ilpu-
OHBI

OmnpeneneHne 0OCHOBONOIATAIONINX MTOHSATHH: peTpo-
BUPYCBI, PETPOTPAHCHO30HBI, TpaHCHo30H, BUY,
CIINM I, npuon.

IIponyxTnBHOE OOIIEeHNE M B3aUMOJEHCTBHE B IIPO-
Iecce COBMECTHOH y4eOHOH NesITeIBHOCTH C YIETOM
MO3UIUN IPYTUX YYACTHUKOB MPHU 00CYKIASHUU MPOO-
JIeMBI TIPOUCXOXKIACHUS BHPYCOB U IPUYHH, HA OCHO-
BaHUU KOTOPBIX MX OTHOCST K >KHBBIM OPraHH3MaM.
CamocrosiTenbHasi  WH()OPMAIMOHHO-TTO3HABATEIb-
Hasl JESITeIbHOCTh C PA3NMUYHBIMH HCTOYHHUKAMHU
uHGOPMAIUA O BHUpPyCaxX W HMX JKH3HEHHBIX ITUKJIAX,
e€ KpuUTHUYecKas OLICHKAa M WHTEpIpeTaIus.
dopmupoBaHHe COOCTBEHHOW IO3HWIIMM IO OTHO-
MICHUIO K OMOJIOTMYEeCKOW MHOpMAIUH, IOIydac-
MO M3 pa3HBIX HCTOYHHUKOB.

Pemenne Omomormueckmx 3agad B LEIAX MOATOTOB-
k1 k EID.

Pa3BuTHe mO3HABAaTEJILHOIO HMHTEpeca K H3Yy4YCHHIO
OMojoTHH B TIPOIECCE W3YYECHHS TOIMOIHHUTEIHHOTO
MaTepuana y4eOHuKa

OO0ob6maromuii  ypok

CaMOCTOSITeNIbHBIM KOHTPOJIb W KOPPEeKIHs ydeOHOU
JIeSITEILHOCTH C HCIOJB30BAHMEM BCEX BO3MOXHBIX
pecypcoB sl JTOCTHIXKEHHUS IOCTaBJICHHBIX LeJIell U
peann3anyuy IJIaHOB JIESITEILHOCTH.

JleMoHCTpalusi HAaBBIKOB ITO3HaBaTEJIbHONW pediiek-
cHH.

IIponykTtuBHOE OOIIEHWE W B3aMMOICHCTBHE B MPO-
ecce COBMECTHOH y4eOHOW NEsITeIbHOCTH C y4ETOM
MO3ULMUH APYTrUX YYacCTHHUKOB.

JleMoHcTpanus BiaJCHUS S3bIKOBBIMHU CpPEJICTBAMU.

YBepeHHOE HCIIOJb30BaHUE OMOJIOTMYECKOU TEepMH-

HOJIOTMU B IHpeJiesiax M3yYEeHHOro MaTrepualjia TeMbl




1€

VYpok «lllaru B Meauuuny»

PaGora ¢ nadopmMarOHHBIMHU
WCTOYHUKAMU U YIEOHUKOM.
Pemienrie GHOIOTHYECKUX 3a-
J1ad4, CBSI3aHHBIX C MpaKTH4e-
CKOil 1 Oyaymiei mpodeccuo-
HaJIbHON JEATEJIbHOCTHIO

OneHuBaHUE POJM OHOJOTHYECKUX OTKPBITUM U
COBPEMEHHBIX HCCIIEIOBAaHUH B Pa3BUTHN HAyKH
U B TIPAKTHYECKOW IESITeJBHOCTH JIONSH, CBsI3aH-
HOM ¢ MEIMIUHOM.

OrneHUBaHNE MPAKTHUIECKOTO M ASTHYSCKOTO 3Hade-
HHUSI COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTHH, Me-
JULUHE, SKOJOTHH H JIp.

AHanmu3 ¥ HCIOJB30BAHUE B PEUICHUHM YYEOHBIX U
HCCIEA0BAaTENIbCKUX 3a1ad HMHpOpManuu O COBpe-
MEHHBIX HCCJIEIOBAaHUSX B OWOJIOTHMH, MEAHUIMHE W
SKOJIOTHH.

Hcnonp3oBanre TPHOOPETEHHBIX KOMIIETCHIIUI B
MIPaKTUYECKOH IesITeJIbHOCTH U IMOBCEIHEBHOMN KN3-
HH ISt (QOPMUPOBAHUSI ONBITA AESITEILHOCTH, MPE-
MICCTBYIOIICH MpOodeCcCuOHATBHOMN

OO6oOmaromuii  ypok-koHpe-
peHIHUs TI0 WTOraM Yy4eOHO-
HCCIIEI0BATENILCKOW U TPOCK-
THOW zAesitenbHOCTH (2 9)

IIponykTtuBHOE OOLIEHHME W B3aUMOJACHCTBHE B MPO-
IIeCCe COBMECTHOW y4YeOHOW NEsTEeIbHOCTH C y4ETOM
MO3ULUN APYTUX y4YaCTHUKOB.

CamocTosiTenbHass UH)OPMAIIMOHHO-TTIO3HABATEIbHASI
JIEeSITEFHOCTD C PA3IMYIHBIMU UCTOYHUKAMHU HH(POP-
Manuu, €€ KpuTudeckas OLlEHKa U MHTepIIpeTalus.
dopmupoBaHre COOCTBEHHON ITO3UIINU IO OTHOIIE-
HHUIO K OHMOJIOTHYECKOW MH(popMannu, mosydaeMoi
U3 pa3HBIX UCTOYHHKOB.

HUcnonws3oBanue cpencts MKT B pemieHun Koruu-
THUBHBIX, KOMMYHUKATHUBHBIX H OpPTraHU3allMOHHBIX
3a7ad.




OBnaziecHue METONAaMHM HAay4YHOr'O IIO3HAHMS, HC-
MOJB3yeMBIMI TIPH  OHMOJIOTMYECKHX HCCIICTOBAHUSIX
B MPOIECCe BBIMOJIHEHHS JIaOOpATOPHBIX PadoOT.
Pa3Burne yMeHHst OOBSCHATH pe3yJbTaThl OMOJIOTH-
YEeCKHUX JKCIIEPHMEHTOB.

PemreHne OHOJIOTMYECKHUX 3ajad.

Pa3zBuTre mO3HABAaTEILHOrO HMHTEpeca K HW3YUCHHIO
OHOJIOTMM B MPOLECCE H3YYCHHs JIONOJHUTEIHHOTO
MaTepuana y4eOHuKa

Opranuzanusi TOATOTOBKU K
EI'D

CamocTosiTenbHas WHGOPMAIMOHHO-TIO3HABATEIbHAS
JIeSITeIBHOCTD C Pa3IMYHBIMM HMCTOYHUKaAMU HHGOP-
Manuu. OBJajieHHEe METOJAMHM HAy4YHOT'O ITO3HaHHUS,
HCIOJIb3yEeMBIMHU MTPH OUOJIOTHYECKUX HCCIIEIOBAHUSIX
B IPOIIECCE BBINOIHEHUS JIAOOPATOPHBIX PaboT.
Pa3Burne yMeHHsI OOBSCHATH pPE3yJbTaThl OHOJIOTH-
YECKUX IKCIEPUMEHTOB.

Penienne OMONIOrHYecKUX 3ajad.

Pa3BuTHE MO3HABATEIHLHOTO HHTEpeEca K H3YUYCHHUIO
OMOJIOTHH B TIPOIECCe M3YYEHHS TOIOITHUTEIHHOTO
MaTeprana ydeOHHKa

Kietounslii ypoeHb (38 u)

KiteTounslii ypoBeHb: oOmias
XapakTepucTuka. MeToabl u3-
YUEHMS KIJIETKH

OO6mue cBeAeHUsT O KIIET-
ke. Luronmormss — Hayka o
KieTke. Meroasl  HU3ydeHUs

KIICTKHU

CaMoOCTOsITeTIbHOE OMpeJieNIieHne 1ean y4eOHOU aesi-
TEJIBHOCTH M COCTaBIICHHE e¢ IIIaHa.




€e

OrmnpeneneHne OCHOBOIOJATAONUX TOHSITUN: LHUTO-
JIOTHSI, METOABI M3YUYCHHUsI KIIETKH, YJIbTPaeHTPUDY-
THPOBAHHUE.

IIponykTnBHOE OOIIEHHWE M B3aUMOCHCTBHE B IIpO-
Iecce COBMECTHOH ydeOHOU NeATEeIbHOCTH C yUETOM
MO3UIMNA JAPYrUX YYAacTHHUKOB TMPH  OOCYXACHUU
poldsieM co3aHusl KICTOYHOW TCOpPHH.
CamocrosiTenbHast HHPOPMAIMOHHO-TI03HABATEIIb-
Hasl JAESTEeIbHOCTh C Pa3iINYHBIMH HCTOYHUKaMU
uHboOpManMu OO0 OCHOBHBIX JTamax pa3BUTHUS IIH-
TOJIOTUU U €€ MEeToJax.

dopmupoBanre COOCTBEHHOW ITO3HMIIUHM I10 OTHO-
IICHUIO K OWOJIOTHYeCcKOW WH(OpManuu, Iorydac-
MOH M3 pa3HBIX MCTOYHHUKOB.

Hcnons3oBanue cpencts UKT ans moaroroBkyu mH-
(GopManmoHHOrO COOOIIEHUsT M MYJIbTHMEIHaIpe-
3EHTaIlUH.

Pa3sBuTHe mO3HABAaTENBHOrO HMHTEpPEcCa K H3YYCHHIO
OMoNIOTMH B TIPOIECCe H3YYEHHS JOTOIHHUTEIHHOTO
MaTeprana ydeOHUKa

Knerounas teopus

Hcrtopusi n3ydeHUs KICSTKH.
Knerounas Teopus

CaMoCTOsITeIbHOE OIIpesiesICHHe IeIu y4eOHOH mesi-
TEJIBHOCTH U COCTaBJICHHE e¢ IUIaHa.

OmnpenieneHUe OCHOBOIIOJIArarollero MOHSTHUS: Kie-
TOYHAsI TEOpPHs.

[IponykTuBHOE OOIIEHHE M B3aUMOJICHCTBUE B IIPO-
ecce COBMECTHOH y4eOHOW NEsITENIbHOCTH C YYETOM
MO3UIMH JIPyTMX YYaCTHUKOB TIPH  OOCYKICHHH
poOsIeM co3aHusI KICTOYHOW TEOpPHH.
CamocrosiTenbHast nHPOPMAIMOHHO-TIO3HABATEIIb-
Hasi JESITEJIbHOCTh C Pa3IMYHBIMU HCTOYHHUKAMH
uHbopManuu OO0 OCHOBHBIX JTamax pa3BUTHS IH-
TOJIOTMH U €€ MeTOoJax.




dopmupoBanre COOCTBEHHOW ITO3HWIIUHM IO OTHO-
HICHUIO K OHMojorndeckoil MHpOpMamuy, Iorydae-
MOH U3 pa3HBIX MCTOUYHHUKOB.

UcnonszoBanue cpencts UKT gns moaroToBku mH-
(GopManmoHHOTO COOOIIEHUsT M MYyJIbTHMEIHaIpe-
3EHTalluH.

PasBuTue no3HaBaTeBHOrO HHTEpeca K H3YUYCHUIO
Omosornu B TPOIECCe H3YYEHHS JOMOIHHUTEIHHOTO
MaTepuana ydeOHuKa

Texnuka MHUKPOCKOIIMPOBA-

HUA

Knerounas teopusi. TexHuka
MHUKPOCKOITUPOBAHUSI

OBJlaZiecHue METOJaMH Hay4HOI'O IO3HaHHs, HCIIOJIb-
3yEeMBIMHU IPU OHOJIOTMYECKUX HCCIICTOBAHUAX B IPO-
Iecce BBINTOJHEHUs JIabopaTOpHBIX pabor «TexHuka
MHKPOCKONUPOBaHUs» U «CpaBHEHHE CTPOCHHS Kile-
TOK pAacTeHHUM, >XUBOTHBIX, TpUOOB M OakTepuil 1mox
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernaparax U HX
OIHMCAHUE.

Pa3BuTHe ymMeHHUsI OOBSCHITH pe3ysbTaThl OMOJIOTHYe-
CKHX JKCIIEPUMEHTOB

Crtpoenue kinetku. Kiretou-
Hasi MmeMOpaHa

Crtpoenue kieTkd. CXOmcT-
BO TMPUHIMIIOB ITOCTPOCHUS
KkiaeTkd. OCHOBHBIE YacTH
W opraHovabl KJI€TKH, HX
dysxumu. Kierounas (ruras-
MaThueckas) MmeMOpaHna. Kire-
TOYHasl CTEHKa. | JIMKOKaJIHKC.

DyHKIHUU KIETOYHOH MeM-
OpaHbl. DHIONUTO3: daro-
IMTO3 W HOHUHOIMTO3. Pe-
nenius. OcoOeHHOCTH CTPO-
CHHSI KJICTOK IIPOKAPUOT U
3YKapuOT

OmpeneneHre OCHOBOMOIATAIONINX MOHSITHHI: Kile-
TOYHAsl CTEHKa, IIMKOKAJIMKC, YHJIOLMUTO3: (haromu-
TO3 ¥ THUHOIIUTO3; K30IMTO3, PEIETIIHs.
[IponykTHBHOE OOIIEeHHE W B3aMMOJICHCTBHE B IMPO-
IIeCCe COBMECTHOW y4YeOHOW NESTEIBHOCTH C y4ETOM
MO3MIMH JPYyrHuX YYaCTHHKOB TPH OOCYKICHHH
CTPYKTYp KJICTKH U HUX (PYHKIIHA.

Pa3BuTHe MO3HABaTEILHOIO HHTEpeca K H3YUYCHUIO
GHOJIOTMH B TMpOIlecCe HM3YYCHHUs TOTOJHUTEIBHOIO
Marepuajga y4eOHHUKa

HuTorutazma. I{uTockener.

Crtpoenne kietku. Cxonct-

OmnpeneneHue OCHOBOIIOJIATAIOMINX —IMOHSATHM: IH-




SE

Knerounsrii nentp. Oprano-
Wbl JIBIKCHUS

BO IMPHUHIMIIOB ITOCTPOCHUS
kietkd. OCHOBHBIE — 4YacTH
W OpraHoOWAbl KJIETKH, WX
¢bysxnun. Iurorasma: rua-
JIoriasma U opraousl. 1{u-
TockeneT. KiieTounslii 1ieHTp.
Hentpuonu. OpraHous! 1BU-
sxkeHust. OCOOEHHOCTU CTPO-
GHHUSl KJIETOK IPOKAPHOT H
9yKapuoT

ToIjla3Ma, THallonja3Ma, IUTOCKENeT, KIETOUHBIN
LIEHTP, LEHTPUOIHU, KI'yTUKU, PECHUYKU.
TIponyxTnBHOE OOIIEHHE M B3aUMOJACHCTBHE B IIPO-
ecce COBMECTHOM y4eOHOU AEATEIBHOCTH C y4ETOM
MMO3UIMHA JPYTUX YYacTHHUKOB IIpH  OOCYXICHHUH
CTPYKTYp KIETKH U UX (QyHKIHH.

Pa3BuTue mno3HaBaTEIBHOIO HHTEpPECAa K M3YUYCHUIO
GuoNoruu B TPOILIECCE H3YUYEHHUS IOMOTHUTEIHHOIO
MaTepHuana y4eOHHKa

CtpoeHHe KIIETKH.
JINM HCCJICIOBaHUE

IIposo-

Crpoenne  kierku. Cxox-
CTBO TMPHUHIUIOB TOCTPOE-
HUsl KieTku. OCHOBHBIC 4Ya-
CTH U OpPraHOWIBI KICTKH,
nx ¢yskmuu.  Kirerounast
(TutazmaTtu4deckasi)) MemOpa-
Ha. Knierounas crenka. ['nu-
KOKaJuKkc. @OYHKIUMU  KJie-
TOYHOU MeMOpaHbl. DHIO-
UTO3: (aromuTo3 W THUHO-
nuTo3. Peuenmus.
IuTornasma: ruamoruiasMa u
opranouzsl. Llurockener. Kie-
TOUHBIN LeHTp. LleHTpronn.
OCcoOeHHOCTH CTPOCHUS KIle-
TOK MPOKAPHUOT U dYKapHUOT

OBnazicHUe METOJaMH HAy4YHOTrO IIO3HAHUS, HC-
MOJIB3YEMBIMH TIPH OHOJIOTHYECKHUX HCCIICIOBAHUSIX
B IIPOLIECCE BBINOJHEHUs J1a00paTopHOM pPabOThI
«HabumroieHre 1u1asmMoiins3a M JeIuiasMoiin3a B KIIeT-
KaxX KOXXHIIbI JIyKay.

Pa3BurHe yMeHUs] OOBSCHATH PE3yJbTAaThl OHOJIOTH-
YECKHX IKCIIEPUMEHTOB.

Pa3BuTHE NO3HABATEIBHOIO MHTEpPECa K H3YUYCHHIO
OuoJIOrMy B IPOILECCe H3YYCHHUS JONOJIHUTEIBHOTO
MaTepuaia y4eOHHKa




PuGocomel.
yeckasl CeThb

DHAOIUIa3MaTH-

OCHOBHBIE YAaCTU U OpraHo-
UOBl KJISTKH, UX (QyHKINH.
Pubocomsr

OrnpesesieHne  OCHOBOMNOJATalOIIMX IOHATHH: 3H-
JoIIa3MaTHdecKas ceTh (IIepoxoBaTas M IJIajkasi),
puOOCOMBL.

[IpogyxTuBHOE OOIIEHHE M B3aUMOJACHCTBHE B IIPO-
Ilecce COBMECTHOM y4eOHOH NesATEeIEHOCTH C Yy4ETOM
MO3ULIMH  JIPYTUX Y4YaCTHUKOB
CTPYKTYp KJIETKH U HUX (DYHKIIHH.
Pa3BuTHe IO3HABAaTEILHOIO HMHTEpeca K HW3YUYCHHIO
OHOJIOTMHM B MPOLECCe H3YYCHHS JIONOJIHUTEIHHOTO
MaTepuana y4eOHuKa

npu  OOCYKICHUH

Snpo. Snpeiku

OCHOBHBIE YacCTH U OPraHO-
UABl KIJIETKH, UX (YHKIHUH.
Slnpo. SlnepHast o06oyoOYKa.
Kapuomnasma.  XpomartuH.
Anpeimko. I'mctonbl. Xpo-
Mmocombl. Kapuorun. Crpo-
eHrne U (QYHKIIUA XPOMOCOM.
Xpomocommnwiii nabop riem-
Ku (Kapuomun)

OmnpeneieHNe OCHOBOMOJIATalOIINX TMOHATHH: sAnep-
Hast 00O0JIOYKA, KapHOIUIa3Ma, XPOMATHH, SIAPBIIIKH,
TUCTOHBI, XPOMOCOMBI, aMIUTH(GUKAIUS SIPBIIICK,
amrmnukanuss reHos, pPHK, sapemmkoBeie opra-
HU3aTOPBI.

IIpoaykTuBHOE OOIIEHHE M B3aUMOJCHCTBHE B IIPO-
IIeCCe COBMECTHOW y4YeOHOH NESTEeIbHOCTH C y4ETOM
MO3UIMKA JIPYrMX YYacTHUKOB IIPH  OOCYXJACHUU
CTPYKTYp KJIETKH M HUX (PyHKIIHH.

Pa3BuTue mno3HaBaTeILHOIO HMHTEpeca K H3YyUYEHUIO
OMONIOTHH B TPOIECCE M3YyYEHHs] ONOIHUTEIBHOTO
MaTeprana ydeOHHKa

Kommekc T'onbmxu. JInzoco-
Mbl. Bakyosu

OCHOBHBIE YacTH H oOpra-
HOUJBI KJIETKH, HUX (yHK-
unu. Kommyekc I'onbukH.

Omnpenenenre OCHOBOMOJIATAIONINX TIOHSITHH: KOM-
mieke Nonmpmxu (AIY), TM30COMBI, BaKyoJIM, TYprop-
HOE JaBJICHUE.




LE

JInzocombl. Bakyonu. Typ-

ropoe pgasieHue. EnuncT-
BO MeMOpaHHBIX CTPYKTYp
KJIETKH

IIponykTuBHOE OOIIEHHWE M B3aUMOACHCTBHE B MPO-
Iecce COBMECTHOH ydeOHOU NeSTEeIbHOCTH C yUETOM
MO3UIMNA JAPYrUX YYAacTHHUKOB TMPH  OOCYXACHUU
CTPYKTYp KJIETKH M WX (DYHKIIUH.

CamocTosiTenbHasi MHOOPMAIIMOHHO-TIO3HABATEIbHAS
JIEeSITEIPHOCTD C TEKCTOM y4eOHMKA, €€ aHalIu3 U UH-
teprperanusi. CpaBHHBAaHHE H3y4aeMBIX OOBEKTOB.
OBnaseHue MeToJaMU HAy4YHOTO IO3HAHMs, HC-
MOJIB3yEMBIMU TIPH OHOJIOTMYECKUX HCCIEIOBAHMSIX
B IIpOLIECCE BBIITOJIHCHUS JIAOOpAaTOPHOH pPalbOTHI
«IIpuroroBrnenne, paccMaTpUBaHHE M OIHCAHHUE
MHKpOIpenapaToB KJIETOK PAaCTCHHUI».

PasButne ymenus oOBSCHSTH pe3ynbTaThl OMOJIOTH-
YECKUX IKCIIEPHUMEHTOB.

Pa3BuTHe IO3HABAaTEILHOIO HMHTEpeca K H3YUYCHHIO
OMoJOoTHH B TIPOIECCE W3YYECHHUS TOIMOIHHUTEIHHOTO
MaTepuana y4eOHuKa

MuTtoxoHapuu. ITnacTuabl.

Bxirouenus

OCHOBHBIE YacTH M OpraHo-
Wbl KIETKH, WX (QYHKIUH.
MuTtoxoHpuu. [Inactuaml.
Knerounsle BkIrOUeHUs

OmnpeziesieHrue OCHOBOIOJIATAIOMMNX MOHSATHI: MUTO-
XOHJIPUHU, TUIACTHABI, KPHUCTHI, MAaTPUKC, THIIAKOM-
B, TPaHBI, CTPOMA, KJICTOUYHBIE BKIFOUCHUS.
OmnpenesneHle NOHSITHNH:  OPraHOWIBI  JIBMDKSHUS,
KJICTOYHBIC BKIIFOYCHHSI.

IIponykTtnBHOE OOIIEHHWE W B3aMMOJICHCTBHE B MPO-
Ilecce COBMECTHOH y4eOHOU NesTEeIbHOCTH C Yy4&TOM
MMO3UIMH JPYTUX YYacTHUKOB TIIPH  OOCY>KISHUU
KJIETOYHBIX CTPYKTYP.

AprymeHTaunﬂ COOCTBEHHOI'0O MHEHWUS.

Pa3BuTre mO3HABAaTEILHOTO WHTEpeca K HW3YUCHHIO
OMoJIOoTHH B TIPOIECCEe M3YYECHHS OIOIHHUTEIHHOTO
Marepuasia yueOHHKa

OCOOGEHHOCTH CTPOCHHS KJIe-
TOK MPOKAPHUOT U DYKAPHUOT

OCOOEHHOCTH CTPOCHHUS KJie-
TOK TMPOKApHOT U DYKApPHOT.
Cropsl GakTepuit

OnpenesieHue OCHOBOIIOJIAraOIINX MMOHSTUH: TIPO-
KapuoOThl, SYKapHUOTHI, CIOPHI.




IIponykTuBHOE OOIIEHHWE M B3aUMOACHCTBHE B MPO-
Iecce COBMECTHOH ydeOHOU NeSTEeIbHOCTH C yUETOM
MO3UIMNA JAPYrUX YYAacTHHUKOB TMPHU  OOCYXACHUU
0COOCHHOCTEH CTPOCHHUSI KIIETOK IIPOKApHOT U 3Yy-
KapHoT.

CamocrosiTenbHasi HMHQOPMAIMOHHO-TIO3HABATEIIbHAS
JIeSITEIIFHOCTE C PA3IMYHBIME HMCTOYHUKaMU HHGOP-
Manuu 00 apxesx W TIpaBWiIax Npo(PUIaKTUKU Oak-
TepHAIIBHBIX 3a0oJIeBaHUN, €€ KpUTHYecKas OIleHKa
W MHTEpIpeTanus.

dopmupoBaHue COOCTBEHHON MO3UIMH ITO0 OTHOIIE-
HHUIO K OMOJIOTMYECKOW MHGpOpMAIUH, IOJTydaeMOH
U3 pa3HBIX HMCTOYHHUKOB

OCOOCHHOCTH CTPOCHHUS KJIe-
TOK TPOKAPUOT U DYKapHUOT

OCOOGEHHOCTH CTPOCHUSI KJle-
TOK MPOKApHUOT U DYKAPHOT.
Criopsl GakTepuit

OBnazeHne MeTOoJaMH HAy4dHOIO TIO3HAHMs, WC-
MOJB3YEMBIMU TP  OHOJIOTMYECKHUX HCCIISTOBAHMIX
B TIpOLlECCe BBINOJIHEHUs JIabOpaTOpHOIl paboThI
«CpaBHEHHE CTPOCHMSI KJIETOK pAacTeHUH, IKH-
BOTHBIX, TpubOB H OakTtepuii». Pa3zButne ymeHus
OOBSCHATH PE3yJbTaThl OWOJOTHYECKUX DKCIEpH-
MEHTOB.

Pa3BuTHe mO3HABAaTEJILHOIO HMHTEpeca K H3YUYCHHIO
OGUOJIOTMHM B MPOIECCe H3YyYCHHs JTONOJIHUTEIHHOTO
Marepuasiia yueOHHKa
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OO6oOmaromuii  ypok

CaMOCTOSITENIBHBI KOHTPOJIb U KOPPEKIUs ydeOHOH
JIESITEILHOCTH C HCIIOJIB30BAHUEM BCEX BO3MOXKHBIX
pecypcoB Uil JNOCTUIKECHUs IIOCTABICHHBIX LEJleH U
peanu3anuy TIaHOB JESITEIBHOCTH.

JlemoHcTpaIys HaBBIKOB MO3HABATEIBHOM pedIeKCHH.
IIponyxTnBHOE OOIIEHHWE M B3aUMOICHCTBHE B IIPO-
ecce COBMECTHOM y4YeOHOW NEsITeIbHOCTH C y4ETOM
MO3UIINNA JPYTUX yYaCTHUKOB.

JleMoHCTpanusi BIaJAeHUS SI3BIKOBBIMH CPEICTBaMU.
VBepeHHOE HCIIONIB30BaHUE OMOJIOrMYecKOil TepMHu-
HOJIOTMH B TIpejAeNax H3ydeHHOTO MaTepuajga TEeMBbI

VYpok «lllaru B Meauuuny»

Pabora ¢ mHpOpPMAIMOHHBI-
MU HCTOYHHMKAMH W y4eb-
HUKOM. Pemenne Ouosmoru-
YEeCKUX 3aJlad, CBSI3aHHBIX C
MPaKTUYECKON ©W Oymynieit
npodeccuoHaIbHON AesTeb-
HOCTBIO

OneHuBaHWEe POJH OHOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCIEIOBAHUH B PAa3BUTUNU HAYKH H
B MPAKTUYECKOM [JESTEIbHOCTH JIIOJIEH, CBsI3aHHOU
C MEJIULIMHOMN.

OneHuBaHUE NMPAKTUYECKOIO M 3TUYECKOro 3Haue-
HHUS COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHH, Me-
JULIMHE, YKOJOTHH M JIp.

AHanu3 1 UCTIOIB30BAaHUE B PEIICHUH YIeOHBIX U UC-
CIIeJIOBATENIbCKUX 3a/1a4 MH(POPMAIIU O COBPEMEHHBIX
HUCCIEIOBAHUSX B OHOJIOTHUH, MEIUIINHE U SKOJOTHH.
Hcnonb3oBaHne  OPUOOPETEHHBIX  KOMIIETSHIIMHM
B MPAKTUYECKON IESATCIBHOCTU U IIOBCECIHEBHON
SKU3HH JUTST (POPMHUPOBAHUSI OIBITA JIESTEIBHOCTH,
MpeaecTByomei npodeccHoHalIbHOM

OOMeH BelecTB W IpeBpa-
IIICHUE SHEPTHU B KIIETKE

JKu3HenesATeNbHOCTh KIICTKH.
OOMeH BelecTB W IpeBpa-
[IEHHe DHEPIHuU B KIIETKE.
Memabonusm: anabonrusm u
ramaboauzm

OrnpenenieHre OCHOBOMOJIAraroMX IMOHATHI: OOMEH
BEIIECTB, OJHEPreTHYECKUA OOMEH, IUIaCTHYCCKUH
0o0MeH, a’poObl, aHa’pOObI, METaOOIH3M.

IIponykTtnBHOE OOIIEHWE W B3aMMOACHCTBHE B MPO-
IIeCCe COBMECTHOHW y4YeOHOW NESTEIbHOCTH C y4ETOM
MO3ULUK APYTHMX YYAaCTHHUKOB IIpU  OOCYXIACHHUHU
MPOLECCOB >KU3HEICSITEIILHOCTU KIIETKH.




CamocTosiTenbHast HHPOPMaIMOHHO-TIO3HABATEIIb-
Hasl JCSTeIbHOCTh C Pa3iIMYHBIMA HCTOYHUKAMH
uabopmain 06 OOMEHE BeIIeCTB W IPeBpalleHUU
SHEPrMH B KJETKaX pa3JIMYHBIX OpPraHU3MOB, €&
KpUTHYECKasl OLIEHKA M HHTEpIpeTanus.
dopmupoBaHue COOCTBEHHOW NO3WLHUU IO OTHO-
HICHUIO K OHmojorndeckoil MHpOpMamuy, Iorydae-
MOH M3 pPa3HBIX MCTOUYHHUKOB.

Hcnonw3oBanue cpeacts MKT anst moaroroBku mH-
(opManMOHHBIX COOOMICHWIT MW MyJBTHMEIUarpe-
3€HTalMM.

PasBuTue mno3HaBaTeIBbHOrO HHTEpECa K H3YUYCHUIO
OMoJIOTHH B TIpOIlECCe H3YYCHHS JOTOJHHUTEIHHOTO
MaTepuana ydeOHUKa

VYpok «lllaru B MeIuuuHy»

Pabora ¢ mHpOpMaALIMOHHBI-
MH HCTOYHHKaMU U y4deb-
HUKOM. Perrenne Owmonoru-
YEeCKHMX 3alla4, CBSI3aHHBIX C
OpaKkTUYecKOd ©W Oymymieid
npodeccruoHaIbHON nesi-
TEJIbHOCTHIO

OnenuBanue poiu OHMOJOTMYECKHUX OTKPBITHH U
COBPEMEHHBIX HCCIIEIOBAHUH B PAa3BUTHN HAYKH H
B MPAKTHYECKON JESTEeIbHOCTH JIIO/CH, CBSI3aHHOU
C MEOULHUHON.

OrneHnBaHNe MPAKTUIECKOTO M ATHYECKOTO 3Hade-
HHUsI COBPEMEHHBIX HCCJIC/IOBAaHUN B OHWOJIOTHH, Me-
JULUHE, SKOJOTHH H JIp.

AHaM3 M WCIIOJIb30BaHUE B PEIICHHHM Y4YeOHBIX U
HCCIIeIOBATENIbCKUX 3ada4 HMHPOpMAIMd O COBpe-
MEHHBIX HCCJIEOBAaHUAX B OHOJIOTHH, MEIUIIMHE W
SKOJIOTHH.
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Hcnonp3oBanue MPUOOPETEHHBIX KOMIIETEHIIU M
B IIPAaKTUYECKOU [JEATEIbHOCTH U IIOBCEIHEBHOMU
JKM3HU 1711 (pOPMHMPOBAHUSL ONBITA JEATEIBHOCTH,
MpeauecTByomeil npodeccuoHanbHON

DHepreTuyecknuii  oomMeH

B

Kkierke. beckucnopoiHbIil sTan

DHepreTHYecKuii U mJIacTH-
gecknii oOMeH. [nmkonms.
CoupTtoBoe OpokeHHe

OmnpeneneHre OCHOBOMOJATAIOIINX IMOHATHI: SHEpre-

THYECKHH OOMEH, TJIMKOJIN3, CIIUPTOBOE OpOKEHHE.

IIponykTuBHOE OOIIEHHE M B3aMMOJCHCTBUE B MPO-
Ilecce COBMECTHOH y4eOHOH NesITeIbHOCTH C yYETOM
MO3UINH APYTUX YYaCTHHUKOB IIPH OOCY>KIECHHHU OCO-
OEHHOCTEH PHEPreTUYecKOro oOMeHa B KJIETKAaX pas-
JINYHBIX OPTaHU3MOB.

CamocTosiTensHass HH()OPMAIIMOHHO-TIO3HABATEIIbHAS
ESITEIbHOCTh C PAa3IUYHBIMU UCTOYHUKAMHU HH(POP-
Maluy, e€ KpUTHYEeCKasl OLICHKAa U HMHTEePIIPETALIHs.
dopmupoBaHre COOCTBEHHOH MO3UIINU 10 OTHOIIE-
HHUIO K OHMOJIOTHYECKOW MH(popMannu, mosydaeMoi
U3 pa3HBIX UCTOYHHKOB.

Pa3BuTre mO3HABATEIBHOTO HHTEpEca K H3YyUCHHIO
OHOJIOTMM B MPOLECCe H3YYEHHs JIONOJIHUTEIHHOTO
MaTeprana ydeOHHKa

obmeH
kietke. Kucnopoansiii sran

DHepreTuYecKuit

B

DHEPreTUYecKuii U IUIacTh-
geckuii obmen. Kierounoe
neixanue. Hukn  KpeOGca.
JlpixatenbHass 1enb. Oku-
ciutenbHoe  (HochOpHUITHPO-
BaHHE

OrmpeziesieHHe  OCHOBOIIOJIATAIONINX TMOHATHI: Kile-
TOYHOE JbIxaHue, wuKI Kpebca, apIxareiabHas
nenb, AT®-cuHTeTaza, OKHCIUTENIBHOE Ghochopu-
JIMPOBaHUE.

[IponykTHBHOE OOIIEeHHE W B3aMMOJICHCTBHE B IPO-
I[eCCE COBMECTHOH y4eOHOU NesTeIbHOCTH C y4ETOM
MO3ULINK JPYTHUX YYaCTHHKOB IPH OOCYKICHHH OCO-
OeHHOCTEeIl SHepreTUYecKoro oOMeHa B KJIETKaX pas-
JINYHBIX OPraHHU3MOB.

CamocrosiTesibHasi HH(OPMaIMOHHO-TI03HABATEIbHAS
JIeSITEJIBHOCTD C PAa3JINYHBIMH UCTOYHMKAMU UHQOP-
Manuy, e€ KpUTHYEeCKasl OIICHKAa M HMHTEPIpPETaIIHs.




dopmupoBaHre COOCTBEHHON MO3UIINHU IO OTHOIIIE-
HUIO K OMoJorn4yeckoil MHMOpManuu, NojlydaeMoin
U3 pa3HBIX MCTOYHHMKOB.

Pa3BuTHe mNO3HABATEIBLHOIO HHTEpeca K M3YUYCHUIO
OMoJIOTMH B TIpOIlECCe H3YYCHHS JOIOJHHUTEIHHOTO
MaTepuana ydyeOHUKa

THIIBI KJIETOYHOI'O ITUTAHMS.
XeMOCHHTE3

THIBI KJIIETOYHOTO MHTaHUS.
ABTOTPOdBI U TETEPOTPODHI.
XeMOCHHTE3

OmnpeneneHre OCHOBOIIOJIATAIONINX ITOHSATHH: THITBI
KJIETOYHOT'O TUTaHMsI, aBTOTPOQBI, TIeTepoTpodsI,
XEMOCHHTE3, BOJIOPOIHBIC OaKTEepHUH, CepoOaKTEpHUH,
HUTPUQUIHPYIOMNE OaKTepHH, XKeIe300aKTepHH.
IIponykTtuBHOE OOLIEHHWE W B3aMMOACHCTBHE B MPO-
Iecce COBMECTHOHM y4eOHOH NesATEeIbHOCTH C Yy4ETOM
MO3UIMH JIPYTHX YYaCTHHUKOB IIPU OOCYXICHUU TH-
IIOB KJIETOYHOTO IHTaHUA.

CamocrosiTenibHasE WH(POPMAITMOHHO-TIO3HABATEIIb-
Hasl JESITEIbHOCTh C Pa3JIMYHBIMA HCTOYHHKAMH
nH(poOpManMM O TMpoIecce XeMOCHHTEe3a, €€ KPUTH-
yeckasl OLIEHKa W HWHTEpIIpeTaIlus.

dopmupoBaHHe COOCTBEHHOW IMO3HMIIMM MO OTHO-
MICHUIO K OMOJIOTUYEeCKOW MHOpMaIUH, Iorydac-
MOH W3 pa3HBIX HCTOYHHKOB.

Pa3BuTre mO3HABAaTEIBHOTO WHTEpeca K HW3YYCHHIO
OHOJIOTMM B MPOLECCE H3YYEHHs JIONOJIHUTEIHHOTO
MaTepHuana ydeOHuKa

TUIBI KJIIE€TOYHOTO HHTAHHUS.
doTocuHTE3

dorocunre3. DoTOIN3 BOIBI.
ukn KanbBuna

OHpeHeHeHI/Ie OCHOBOIIOJIararomux TIOHSITUI: THIIBI
KJI€TOYHOI'O INHUTaHWusA, d)OTOCI/lHTe3, CBE€TOBAasA M
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TeMHOBast (a3el GOTOCMHTE3a, XJIOPODHILI, ITUKI
KansBuna.

IIponyxTnBHOE OOIIEHHWE M B3aUMOICHCTBHE B IIPO-
Iecce COBMECTHOH ydeOHOU NeATEeIbHOCTH C yU&TOM
MO3UIMNA JPYTUX YYaCTHHKOB MNPHU OOCYXIEHUHU TH-
TIOB KJICTOYHOTO ITHUTAHMS.

CamocTosiTensHass WHGOPMAIIMOHHO-TIO3HABAaTEIbHAS
JIeSITeIbHOCTh C PA3IUYHBIMH HCTOYHUKAMU HHGOP-
Maluy O IIpolleccax XEeMOCHHTe3a W (POTOCHHTE3a,
e KpUTHUYECKas OIEHKAa M WHTEpIpeTaIus.
dopmupoBaHue COOCTBEHHOI ITO3UIIMU MO OTHO-
IICHUIO K OWOJIOTUYECKOW HWHGOOpPMAIUH, IMOJIydac-
MOH M3 Pa3HBIX HCTOYHHKOB.

Pa3BuTHe IO3HABAaTEILHOIO HMHTEpeca K HW3YUYCHHIO
Orojornu B TPOIECCEe H3YyYCHHUS TOMOIHUTEIHLHOTO
MaTepuana y4eOHuKa

OO6o0marommii  ypok

CaMOCTOSATENBFHBIA KOHTPOJb M KOPPEKIUs y4eOHOMH
JIeSITEIPHOCTH C HCIOJIb30BAHMEM BCEX BO3MOXKHBIX
pecypcoB s AOCTIDKEHHUS IOCTABICHHBIX Ieled Hu
peann3aluny IJIaHOB JIESITETbHOCTH.

JleMoHCTpanusi HaBBIKOB ITO3HABATEIIFHON pedIeKCHH.
IIponykTtnBHOE OOIIEHHWE W B3aMMOJICHCTBHE B IPO-
Ilecce COBMECTHOM y4eOHOH AesSTEIbHOCTH C Y4ETOM
TMO3UINH IPYTHX YYaCTHUKOB.

JleMoHCTpaIusl BIaAeHUS SI3BIKOBBIMU CPEJICTBAMH.
YBepeHHOe HUCIOJIb30BaHUE OHOJIOTHYECKON TepMH-
HOJIOTUH B TIpeJeNIaXx H3yYeHHOTO MaTepuajia TEeMbI

Vpok «lllaru B Meauuuny»

Pabora ¢ nH(pOpMaIMOHHBIMU
HUCTOYHHUKAMHU H y‘-le6HI/lKOM.
Perienue GHOJIOrUYECKUX 3a-
a4, CBA3aHHBIX C MPaKTHYC-
CKOH M Oynymiel nmpodeccruo-
HaJIbHON NEATENbHOCTBIO

OneHuBaHUE POJIM  OHOJIOTUYECKUX OTKPBITHUH U
COBPEMEHHBIX MCCJIEIOBAaHUN B Pa3BUTHUM HAyKH H
B NPAKTUYECKON NEeATENIbHOCTH JIOAEH, CBSI3aHHOU C
MEIUIIAHOM.

OneHuBaHuE NMPAKTUUYECKOrO0 M ATHYECKOTo 3Haue-
HUsI COBPEMCHHBIX HCCIICJIOBaHUI B OMOJIOTHH, MEC-
AUIAHE, SKOJOTUM U Ap.




AHamu3 W HCHOJB30BAaHUE B PEUICHWH YYEOHBIX U
HCCIIEIOBATEIBCKUX 3adad HMHGOPMAIUH O COBpe-
MEHHBIX HCCJIEIOBaHUAX B OWOJIOTHH, MEAHUIUHE HU
DKOJIOTUU.

Hcnonp3oBanue MIPHOOPETEHHBIX KOMIICTEHIIHI
B IIPAKTUYECKONH JIE€SATEIbHOCTU U IOBCEIHEBHON
S)KH3HH JUIE  ()OPMHPOBAHUS OIBITA JESITSIHHOCTH,
MpeAmecTByomeil npohecCuOHATEHON

buocunTe3
CKPHITIIUS

O€EJIKOB.

Tpan-

BuocunTes Oenka. Xpane-
HUeE, TIepenada U peaan3aus
HacCJCICTBCHHOW WHMOpMa-
uuu B KIieTke. ['eHeTrmue-
CKHI KO

OrnpeneneHue OCHOBOIOJIAralolIuX MOHSATHM: reHe-
TUYECKUHU KOJ, KOJOH, aHTHUKOIOH, TPAHCKPHUIIIIHS,
CIUIAMiCUHT, CIUIaiicocoMa, MHTPOHBI, YK30HBI.
IIponykTtuBHOE OOLIEHHWE W B3aUMOJACHCTBHE B MPO-
IIeCCe COBMECTHOW y4YeOHOH NESTEIBHOCTH C y4ETOM
MMO3UIMHA JIPYrMX YYacTHUKOB IIPH  OOCY>KICHUU
0COOEHHOCTEH IUTACTUYECKOro OOMEHa B KIIETKE Ha
npyuMepe OMocUHTEe3a OEeJIKOB.

CamocrosiTenbHass  MHPOPMALMOHHO-TTO3HABATEIIb-
Has JOESITEIbHOCTh C Pa3IHIHBIMA HCTOYHHKAMH
nHpoOpMaMM O MeXaHW3Max Iepeadyu U peajusa-
MU HACJIEJICTBEHHONW HWHMOpMAmWH B KIIETKe, €&
KpUTHYECKasl OLIEHKAa U HHTEepHpeTalus.
dopmupoBaHHe COOCTBEHHOW ITO3MIMK IO OTHO-
IIEHWIO K OMOJIOTHYecKOil HH(pOpManuHu, Ioydae-
MO W3 pa3HbIX HCTOYHHUKOB.

Pemenne Owmomormueckmx —3aj1ad, CBSI3aHHBIX C
OIpe/ielICHUEM II0CIIeIOBATEIbHOCTH HYKJICHHOBBIX




15174

KUCJIOT U YCTAaHOBJIEHUEM COOTBETCTBHII MEXIY
HEl M MOCIeq0BaTENbHOCTHIO AMHUHOKHCIOT B IIET-
THIC.

Pa3sBuTre mo3HABAaTENBHOrO HMHTEpPECAa K H3YyUECHHIO
Ouoyloruu B TIPOIECCe H3YUYEHHs! IOMOJHUTEIHHOTO
MaTepuana ydeOHUKa

Buocunres 6enkos. TpaHcis-
st

Tpancasanus. Marpuansblit
cuHre3. Ilonucoma

OmpeneneHne OCHOBONOIAraIONIUX MOHATHHI: TpaHC-
JSIOMSI, TEHeTHYEeCKUHW KOJI, KOJOH, aHTHKOJIOH,
IPOMOTOP, TEPMHUHATOP, CTOI-KOIOH, IMOJHCOMA.
IIponykTnBHOE OOIIEHHE M B3aUMOICHCTBHE B IIPO-
Iecce COBMECTHOH ydeOHOU NesTEeIbHOCTH C y4&TOM
TO3UIUNA PYTHX YYAaCTHHUKOB IPHU OOCYXIAEHHU OCO-
OSHHOCTEH IIAaCTHYECKOTOo OOMEHa B KIJIETKE Ha IIpH-
Mepe OmocuHTe3a OENIKOB.

CamocrositennbHass HWHQPOPMAIITHOHHO-TIO3HABATEITh-
Hasl JESITeIbHOCTh C pa3JIMYHBIMA HCTOYHHKAMH
nHpoOpManMM O MEXaHW3Max IMepeaadu U pearn3a-
I HaCJIEACTBEHHON WH(OpMAIMH B KIIeTKe, e€
KpHUTHYECKass OIEHKAa M HHTEePIIpeTaIus.
dopmupoBaHre COOCTBEHHOI ITO3WIIMHA MO OTHO-
IICHUIO K OWOJIOTUYECKOW HWHGOOpMAIUH, MMOJIydac-
MOH M3 Pa3HBIX HCTOYHHKOB.

Pemienne OuosiorMyeckux —3ajaad, CBSI3aHHBIX C
OIpe/Ie]ICHNeM TI0CJIeIOBATEIbHOCTH HYKIICMHOBBIX
KHUCJIOT ¥ YCTAHOBJICHUEM COOTBETCTBHHM MEXITy HeU
M TOCJICIOBATEIBHOCTHIO aMHUHOKHCIIOT B IENTHIC

Perymsinmust TpaHCKpUNIUN U
TPaHCJSILIUM B KJIETKE U Op-
TaHu3Me

Perymsmust TpaHCKpUIIIIUH
U TPaHCISILUM B KJIETKE U
opranuszMme. ['enomuka. Biu-
sSIHUE€ HApKOT'CHHBIX BEIIECTB
Ha IIPOLIECCHI B KIIETKE

OrmpeneseHne OCHOBOIIONIATAIOIINX MOHSITHH: OIle-
POH, CTPYKTYpPHBIE I'€HBI, IPOMOTOP, OIIEPaTop, pe-
npeccop.

[TocTpoeHre MEHTaJIbHOW KapThl, OTpa)Karoulel Io-
CIICIOBATEIIFHOCTh IPOIIECCOB OHMOCHHTE3a Oellka B
KJIETKE U MEXaHU3MOB HUX PEryJIsiluu.




IIponykTuBHOE OOIIEHHWE M B3aUMOACHCTBHE B MPO-
Iecce COBMECTHOH ydeOHOU NeSTEeIbHOCTH C yUETOM
MO3UIMNA JAPYrUX YYAacTHHUKOB TMPH  OOCYXACHUU
BJIIMSTHUST HApKOTEGHHBIX BEIIECTB Ha IIPOIECCHl B
KIJIETKE.

CamocrosiTenbHas HMHQOPMAIMOHHO-TIO3HABATEIIbHAS
JIeSITEIIFHOCTE C PA3IMYHBIMH HCTOYHUKAMU HHQOP-
Mally O PEryJsinud OMOCHHTEe3a Oejka B KIETKe, eé
KpUTHYECKasl OLIEHKAa M WHTEpIIpETaLHsl.
dopmupoBanre COOCTBEHHOW ITO3HMIIUHM I10 OTHO-
MICHUIO K OMOJIOTHYecKON WH(pOpMamuu, Ioirydyae-
MOH W3 pa3HBIX MCTOYHHUKOB.

Pa3sBuTre mo3HABAaTENBHOrO HHTEpPECa K H3YUCHHIO
OMoNIOTMH B TIPOIECCE H3YyYEHHS IOMOIHHUTEIHHOTO
MaTepuana ydeOHuKa

Oo6obmaronmii  ypox

CaMOCTOSITeTIbHBI KOHTPOJIb ¥ KOPPEKLHs y4eOHOM
JIeSITEJIbHOCTU C HCHOJIb30BAaHUEM BCEX BO3MOJKHBIX
pecypcoB ISl AOCTHKEHUS TIOCTaBICHHBIX LEJeH M
peanu3aliy IUJIaHOB JIESITENBHOCTH.

JleMOHCTparysi HABBIKOB TTO3HABATEIILHON pedIIeKCHH.
IIponykTuBHOE OOIIEHWE W B3aMMOACHCTBHE B MPO-
1Iecce COBMECTHOM y4eOHOH AesTeIbHOCTH C Y4YETOM
TIO3UIINNA JPYTUX yJaCTHUKOB.

}leMOHCTpaLU/IS{ BJIaZICHUSA SA3BIKOBBIMU CPEACTBAMU.
VYBepeHHOe MM0Ib30BaHHe OHOJIOTHMYECKON TepMHHO-
JoTHel B TIpefenax W3yUeHHOrO0 MaTepHallia TeMBI
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VYpok «lllaru B Meauuuny»

Pabora ¢ mHpOpMaALIMOHHBI-
MH HMCTOYHHKAMU U y4el-
HUKOM. PernieHue OHOJIOTH-
YeCKUX 3aJad, CBSI3aHHBIX C
OpaKTAYECKOW ©W Oyaymiei
npodeCCHOHAIBHON AesITeIb-
HOCTBIO

OneHuBaHUE POJH OHOJOTMYECKUX OTKPBITUH U
COBPEMEHHBIX HCCIICIOBAHMI B pPa3BUTUN HAyKH H
B IPaKTUYECKOM JEATEIBbHOCTU IIIOACH, CBSI3aHHOU
C MEIULMHON.

OneHnBaHNE MPAKTUUECKOTO M ATHYECKOTO 3Haue-
HHUsI COBPEMEHHBIX HCCJICIOBAaHUN B OHWOJIOTHH, Me-
JULHUHE, SKOJOTUH MU Jp.

AHanu3 W UCIOIB30BAaHHE B PEIICHWH YYCOHBIX H
HCCIEA0BAaTENIbCKUX 3a1ad HMHpOpManuu O COBpe-
MEHHBIX HCCJIEIOBAaHUSX B OWOJIOTHMH, MEAHUIMHE W
SKOJIOTHH.

Hcnone3oBanue MPHUOOPETEHHBIX KOMIIETCHIIUH
B I[PAaKTUYECKOH JEATCIBHOCTH U IOBCEIHEBHOH
JKH3HM 1711 ()OPMHPOBAHUS OIBITA JEATECIBHOCTH,
MpeIIecTBYIONIeH MpodecCHOHAIBHOM

KieTounsrii ki

Kunerounsrii muki: uaTepda-
3a U JesieHue. Penmukanus
JIHK

OnpeneneHue OCHOBOIIOJIATaIOIIUX MOHITUH: XKU3-
HEHHBII IIMKJI KJIETKH, HWHTepdasza, XpOMaTHIBI,
anonTo3, pernjuKalus.

IIponykTtnBHOE OOIIEHHWE W B3aMMOJICHCTBHE B IPO-
IIeCCe COBMECTHOHW y4YeOHOH NEsTEeIbHOCTH C y4ETOM
MO3UIMK JIPYTMX YYaCTHHKOB IPHU OOCYXIEHHUU BO-
MMPOCOB MUTOTHYECKOTO JCJCHHS KIIETKH.
CamocTosTensHas HH(OPMAITMOHHO-TTIO3HABATEIb-
Hasl JESITEJIbHOCTh C Pa3jIMYHbIMU HMCTOYHUKAMHU
uHboOpMaIu 00 OCOOEHHOCTSX KIIETOYHOTO IIMKJIIa
y Pa3IM4HbIX OPraHu3MOB, cé KpUTHUYECKasd OLCHKa
W WHTEPIIpETaIysl.

dopmupoBaHHe COOCTBEHHOUW ITO3WIIMA MO OTHO-
IICHUIO K OWOJIOTMYeCcKOW HHpOpManuM, moiaydae-
MOW W3 pa3HBIX MCTOYHUKOB.

PasBuTHE MO3HABAaTENIFHOIO HWHTEpEca K HW3YyYCHHUIO
OMOJIOTHHM B MpOLECCe H3YUYEHUs JIOMOJIHUTEIBHOTO
MaTepHuana y4eOHuKa




Jlenenue kieTKH. MUTO3

Murto3,

ero ¢assl.

buono-

THYCCKOC 3HA4YCHHC MHTO3a.

Amuros

OrmnpeneneHre OCHOBOMOJNATAIOIIUX —IOHATHH: MH-
TO3, JKM3HEGHHBIM LMK KJIETKH, Ipodasza, merada-
3a, aHadaza, Tenodasa, pemyIUIMKAIUs, XPOMaTHUIbL,
IIEHTPOMEpa, BEPETECHO NEJICHHs, aMHTO3, TEJIOMEPHI.
IIponykTuBHOE OOIIEHHWE M B3aMMOACHCTBHE B MPO-
Iecce COBMECTHOH ydeOHOU NeATEeIbHOCTH C y4ETOM
MO3UIHNA JPYTUX YYaCTHHKOB MPHU OOCYXIEHUH BO-
IPOCOB MUTOTHYECKOTO JEJCHUS KIICTKH.
CamocTrosiTesbHast HHPOPMAIMOHHO-TI03HABATEIIb-
Hasl JCSITEIBHOCTh C Pa3iINYHBIMH HCTOYHUKaMU
uHpopManm 00 OCOOCHHOCTAX KIETOYHOTO IIHKJIIA
Y Pa3IMYHBIX OPraHU3MOB, €€ KpPHUTHYECKas OIleHKa
W MHTEpIpeTanus.

dopmupoBaHHue COOCTBEHHOW MO3HWIHUU IO OTHO-
IICHUIO K OWoJIoTHYecKoi WH(oOpManuu, moiaydac-
MOH M3 pa3HBIX MCTOUYHHKOB.

Pa3sBuTHe mO3HABATENBHOrO HMHTEpPECa K H3YyYCHHIO
OuoJIOTMH B TIpOIlECCe H3YYCHHs JOTOJHUTEIHHOTO
MaTepuana ydeOHUKa

Jlenenue kieTku. Murto3

Mwuto3

OBnazeHne MeTOoJaMH HAy4dHOIO TIO3HAHMs, WC-
MOJIB3YyEMBIMU TIPH  OHMOJOTHYECKUX HCCICTOBAHUIIX
B Ipollecce BBINOJHEHUST JabopaTopHOil pPaboThI
«Habmroterre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MHUKpOIIpernaparax».

Pa3ButHe yMeHHs OOBSCHSITH pe3ysIbTaThl OHOJIOTH-
YECKUX IKCIEPUMEHTOB.

Pa3BuTHe NO3HaBaTEILHOIO HHTEpeca K H3YUYCHUIO
GHOJIOTMH B TMpOIlecCe HM3YYCHHUs TOTOJHUTEIBHOIO
Marepuajga y4eOHHUKa
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Vpok «lllaru B MeauuuHy»

Pabora ¢ mHbOpManMOHHEBI-
MH HMCTOYHHKAMU U y4el-
HUKOM. PernieHue OHOJIOTH-
YECKHMX 3allay, CBSI3aHHBIX C
OpaKTUYECKOW ©W Oyaymiei
npodeccuoHaIbLHOU nes-
TEJILHOCTHIO

OneHuBaHUE POJH OHOJOTHYECKUX OTKPBITUH U
COBPEMEHHBIX HCCIIEIOBAaHUH B Pa3BUTHN HAyKH
A B NPAKTUYECKOH JACATEIBHOCTH JIOACH, CBA3aH-
HOM ¢ MEIHUIIMHOIM.

OneHnBaHNE MPAKTUUECKOTO M ATHYECKOTOo 3Haue-
HHUSI COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH, Me-
JULHUHE, SKOJOTUH M Jp.

AHanu3 W UCIOIB30BaHHE B PEHICHUH YYEOHBIX H
HCCIIEIOBATENbCKUX 3adad HWHGOPMAIUU O COBpe-
MEHHBIX HCCJIEIOBAaHUSX B OWOJIOTHMH, MEAHIMHE H
SKOJIOTHH.

Hcnone3oBanue MPHUOOPETEHHBIX KOMIIETCHIIUH
B IPAaKTUYECKOW JCSITEIbHOCTH M ITOBCEJIHEBHOU
JKH3HM 1711 ()OPMHPOBAHUS OIBITA JEATECIBHOCTH,
MpeIIecTBYIONIeH NnpodecCHOHAITBHOM

Jlenenue kieTku. Meiio3

Meiio3, ero MexXaHu3sM ¢
Orosornyeckoe 3Ha4YCHUE.
Konsloramust xpomocom u
kpoccuHrosep. ComaTuueckue
W TIOJIOBBIE€ KIIETKHU

OrmpenieneHUe OCHOBOIOJATAIOMINX TTOHITHHA: Mel-
03, KOHBIOTalusi, KPOCCUHIOBED.

ITocTpoenne MeHTaNIbHOM KapThl MOHSTUH, OTpa)karo-
el CyIHOCTh MOJIOBOIO Pa3MHOKEHHUSI OPraHU3MOB.
IIponykTuBHOE OOIIEHWE W B3aMMOACHCTBHE B IMPO-
1Iecce COBMECTHOM y4eOHOH AesTeIbHOCTH C Y4YETOM
TO3UIINHA JIPYTUX YYACTHUKOB NPH OOCYXIACHUHU BO-
NPOCOB MEHOTUYECKOrO ACJICHUS KIIETKHU.
OBnajieHHe METOJaMMU HAy4YHOI'o IIO3HAaHUSA B XOJe€
CpaBHEHUsSI IIPOIIECCOB MHTO3a M MeHo3a.

Pa3BuTHe mO3HABaTEIBHOTO HHTEpeca K H3YUYCHHUIO
OHOJIOTMH B MpOIECCe HM3YyUEHHUs OTOIHUTEIBHOIO
MaTepuana ydeOHuKa




ITonoBrie kneTku. 'amerore-
HE3

ComMmaTHyecKkrue U IIOJIOBBIC
KieTkH. ['amerorcHes

OrnpeniesleHre  OCHOBOIIOJIATAIOIINX ITOHSATHIL: Tame-
TOT€He3, CIepMaTOreHe3, ooreHes, ¢aspl ramerore-
He3a (pa3MHOXXEHHE, pPOCT, co3peBaHue), daza dop-
MHPOBaHUS, HAIPaBUTEIbHBIC TENbIA.

[TocTpoeHrne MeHTaNBHOI KapThl IMOHSITHH, OTpa)ka-
JOIIEH CYIIHOCTH IOJIOBOTO PAa3MHOXEHUsI OPraHu3-
MOB.

IIponykTtuBHOE OOLICEHHWE W B3aUMOACHCTBHE B MPO-
Iecce COBMECTHOHM y4eOHOH NesATEIbHOCTH C Yy4ETOM
MO3UIMH JIPYTUX YYaCTHUKOB IIPU OOCYXICHUU BO-
MIPOCOB MEHOTHYECKOTO IEJIeHUS KIIETKH.
OBnageHne MeTogaMM HaydHOTO MO3HAHUS B XOJE
CpaBHHUBAHUSI IIPOIECCOB OOPa30BaHHSI MYKCKUX H
JKEHCKUX TOJOBBIX KJIETOK y YeIOBEKa

OO6o0marommuii  ypok

CaMOCTOSATeNBFHBIA KOHTPOJb M KOPPEKIUs y4eOHOH
JIeSITeIbHOCTU C HCIIOJIB30BAHHUEM BCEX BO3MOKHBIX
pecypcoB sl AOCTIDKEHUS TIOCTaBICHHBIX IEled H
peann3alnnuy IJIaHOB JIESITEIbHOCTH.

JleMOHCTpanysi HaBBIKOB ITO3HABATEIILHONW pediiek-
cHH.

IIpoaykTuBHOE OOIICHHE M B3aUMOJCHCTBHE B IIPO-
IIeCCe COBMECTHOW y4YeOHOH NEsTEeIbHOCTH C y4ETOM
MO3UIUI IPYTUX YYaCTHHUKOB.

JleMoHCTpaIusl BIaAeHUS SI3BIKOBBIMU CPEJICTBAMH.

VYBepeHHOE HCIOIb30BaHNE OMOIOTHYECKON TepMH-

HOJIOTUHM B IIpe€aeiiax U3ydC€HHOI'0 Marepualjia TEMbI
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VYpok «lllaru B Meauuuny»

Pabora ¢ mHbOpMALTMOHHBI-
MH HMCTOYHHKAMU U y4el-
HUKOM. Pemenune Owuonoru-
YEeCKHMX 3al7ia4, CBSI3aHHBIX C
OpakTUYeCKOW © Oymyiien
npodeCCHOHAIBHON AesITeIb-
HOCTBIO

OneHuBaHUE POJH OHOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCIICIOBAHWI B pPa3BUTUN HAyKH H
B MPAKTUYECKON JESATEIbHOCTH JIIOJIEH, CBS3aHHOU
C MEJUILIMHOMN.

OrneHUBaHNE MPAKTUIECKOT'O M ASTHYSCKOTO 3Hade-
HHUSI COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH, Me-
JULUHE, dKOJOTHH M JIp.

AHaINU3 U UCTIOJIB30BAaHHUE B PELICHUH yUEeOHBIX U UC-
CIIEIOBATENIBCKUX 33129 MH(POPMAITUU O COBPEMEHHBIX
HCCJIEIOBAHUSIX B OHOJIOrUN, MEIUIIMHE U SKOJIOTHH.
Hcnonp3oBanue  NPUOOPETEHHBIX  KOMIIETCHIIUNA
B IPaKTUYECKOH MIESITeIbHOCTH W IOBCEIHEBHOU
SKU3HH U1 (POPMHUPOBAHUS OIBITA NESATEIBHOCTH,
MpeIIecTBYIONIeH npodeccnoHanbHON

O6o0maromuii  ypok-KoH(pe-
peHIMsT 1o HWTOraMm y4deGHO-
HCCIIeN0BAaTeIbCKOW U Ipo-
eKTHOH nesiTenbHOCTH (2 )

IIponykTtuBHOE OOIIEHWE W B3aMMOACHCTBHE B MPO-
1lecce COBMECTHOM y4eOHOH AesTeIbHOCTH C Y4YETOM
MO3HUIMH JIPYTHX YYAaCTHHKOB.

CamocTosiTenpHasi HHQOPMAITMOHHO-TIO3HABATEIIbHAS
JIeSITeJIBHOCTD C Pa3JIMYHBIMM MUCTOYHUKAMH WH(POP-
Manuu, €€ KpUTHIEeCKasl OIeHKAa U MHTEPIIpeTaIus.
dopmupoBaHre cOOCTBEHHOW MTO3UIMH 1O OTHOIIIE-
HUIO K OMOJOTHYECKONW WH(POPMAIINU, MOJTydaeMOil
W3 pa3HBIX HUCTOYHHKOB.

UcnonbzoBanue cpeactB MKT B permeHun KOrHUTHUB-
HbIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3aJa4.
OBiasieHe MeTOJaMU HAyJHOTO IIO3HAHWS, WC-
MOJIb3yEMBbIMU IIPpHU OMOTOTHYECKUX HCCIICAOBAHUAX
B IIpOIECCe BBIMOJIHEHUS JIa0OPaTOPHBIX PadoT.
Pa3BuTne ymeHUss OOBSICHATH Pe3yIbTaThl OHMOJIOTH-
YECKUX DKCIIEPHUMEHTOB.

Pemenne Omonormuecknx 3amad.

Pa3zBuTne mno3HaBaTeNnbHOro HWHTEpeca K H3YyUYEHHUIO
OmoJIorMH B TIPOIECCe H3YYEHHS JOIOJHHUTEIHHOTO
MaTepuaia ydyeOHHKa




Opranuzanusi TOATOTOBKU K
EI'D

CamocTosiTenbHast HHGOPMAIIMOHHO-TIO3HABATEIb-
Hasl JCSTEIBHOCTh C pPa3iINYHBIMH HCTOYHUKaMU
nHpopmanuu. OBlaJeHHEe METOJAMHM HAYYHOI'O IIO-
3HAHMS, HCIOJIB3YEeMBIMH IIpH OHOJOTHMYECKHUX HC-
CJIEIOBAHMSIX B IIpPOLIECCE BBIOJIHEHHs J1aboparTop-
HBIX PaboT.

PasButre ymeHHs OOBSICHATH pe3yiabTaThl OHOJIOTH-
YECKUX HKCIEPHUMEHTOB.

Pemenne Onomormueckux 3amad

Opranu3MeHHBIH ypo

BeHb (28 u)

Opranu3mMeHHBIH  YPOBCHB:
obmias xapakTepucTuka. Pas-
MHOXXCHHE OPraHU3MOB

Opranu3MeHHBIIH ypOBEHB: 00-
mast xapakrepuctuka. OcoOb.
KuznenearenbHOCTh opra-
HM3Ma. OCHOBHEBIE IPOIIECCHI,
MIPOUCXOJISIIIINE B OpraHU3Me.
PasmHOXXeHue  OpraHu3MOB:
Oecriosioe u moJsioBoe. ['ame-
ThI. larIoOuaHbBIA M OUILIO-
WIHBIA  HAOOpP  XPOMOCOM.
I'epmadponutsr. 3HadeHue
pa3HBIX BHJIOB Pa3MHOKECHUS

OmnpeneneHne OCHOBOIMOJIATAIOMINX IMOHSITHH: 0COOB,
Oecriosioe M I0J0OBOE Pa3MHOXKEHHE, TallJIOWIHBIA U
JUTUIONIHBIE HAOOp XPOMOCOM, TaMeThbl, CEMEHHH-
KM, SIMYHHUKH, repMadpoIuTH3M.

TIponykTnBHOE OOIIEHHE M B3aUMOJICHCTBUE B IPO-
mecce COBMECTHON y4YeOHOW NESITeIbHOCTH C y4ETOM
MO3UIMH JIPYTMX YYacTHUKOB TIPH  OOCYKJICHUU
TIPOIIECCOB KU3HEACSATEIEHOCTH OPTraHU3MOB.
CamocTosiTesbHass WH(POPMATMOHHO-TIO3HABATEIb-
Hasl JAEATEIIbHOCTh C pa3JIMYHBIMH HCTOYHHUKAMHM
nHpopManmu, e€ KpUTHUECKasl OIeHKa M HWHTEep-
nperanus.

dopmupoBanre COOCTBEHHOW ITO3HWIIUHM IO OTHO-
MICHUIO K OMojormdeckoil mMHpOpMamuy, Iojrydae-
MOW M3 Pa3HbIX MCTOYHHUKOB.

Pa3zBuTre moO3HABaTENIBHOrO HHTEpPECa K H3YyUECHHIO
OHOJIOTMH B MpOIECCe HM3YyYEHHUs OTMOJIHUTEIBHOIO
MaTepuana ydeOHUKa
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Pa3BuTHe IOJIOBBIX KIIETOK.
O11010TBOpEHUE

IlonoBeie knerku. PasButue
MOJIOBBIX KJIETOK. ['amerore-
HE3: OOTeHEe3, CIIEPMaTOTCHES.
HanpasurenbHbre TeJbIIA.
ITonoBoi#i mpomnecc. Omono-
TBOPCHHE: Hapy>KHOE W BHY-
TpeHHee. AKpocoMa. 3Urora

OnpeneneHre OCHOBOIMOJIATAIOIMIMX TOHITHIH: rame-
TOI€HE3, OOICHE3, CIIEPMATOreHe3, HaIPaBUTEIbHbIC
Tenblla, Hapy>KHOE OIUIOAOTBOPEHHE, BHYTPEHHEE
OIUIOJJOTBOPEHUE, aKPOCOMA, 3UIOTa.

[IponyxTuBHOE OOIIEHHE M B3aUMOJACHCTBHE B IIPO-
IIeCCe COBMECTHOM y4YeOHOH NesITeIbHOCTU C y4ETOM
MMO3UINH JIPYTHX YYAaCTHHKOB IIPH OOCYXKISHHH H3-
y4JaeMoro Martepuana.

Pa3BuTue mno3HaBaTEeIBHOrO HMHTEpECa K HU3YyUYCHUIO
OMoJOoTHH B TIPOIECCEe H3YYECHHUS TOIMOIHHUTEIHHOTO
MaTeprana ydyeOHHKa

VYpok «lllaru B Meauuuny»

Pabora ¢ mHpOpMaMOHHBI-
MH HMCTOYHHKAMU U y4el-
HUKOM. Pemenune Owmomoru-
YEeCKHX 3aJlad, CBSI3aHHBIX C
OpaKTUYeCKOH © Oyaymieid
npodeccuoHaIbHON esTeNb-
HOCTBIO

OnenuBanue poin OHOJOTHMYECKHUX OTKPBITHH U
COBPEMEHHBIX HCCIEOBAHUH B PAa3BUTUNU HAYKH H
B MPAKTUYECKOM [JESTEIbHOCTH JIIOJIEH, CBSI3aHHOU
C MEIULIMHOMN.

OLeHUBaHUE NPAKTUYECKOIO M ATHUUYECKOro 3Haue-
HHUSI COBPEMEHHBIX HCCIEIOBAHUNU B OMOJIOTHH, Me-
JUILMHE, DKOJIOTUM U Ap.

AHanmu3 ¥ WCIOJB30BAaHUE B PEIICHUH YYEOHBIX H
HCCIIeIOBATEeNIbCKUX 3a7ad HMHPOpMaIMd O COBpe-
MEHHBIX HCCIEIOBaHHUAX B OWOJOTHH, MEAUINHE W
3KOJIOTUU.
Hcnonp3oBanue MPHOOPETEHHBIX KOMITETeHIINH
B IIPAaKTUYECKOH [JEATEIbHOCTH U TIOBCEIHEBHOMU
JKU3HU JUTsE  (DOPMHUPOBAHHUS OMBITA JICATCIHHOCTH,
MpeamecTByromeif nmpodeccnoHanbHOM

WNupuBunyansHOE  pa3BUTHE
OpraHu3MoB. buoreneruue-
CKUH 3aKOH

WHauBUayaIbHOE pa3Bu-
THe opraHusMma (OHTOre-
He3). Ilepuoasl OHTOreHesa.

OmnpefeseHre OCHOBOIOMATaOUIUX TOHITHI: OHTO-
rees, ¢uioreHes, SMOPUOHAIBHBIA MEPUOJ, TOCT-
SMOPHOHAIILHBIN TepHod, ApobiicHHe, OIaCTOMEPHI,




DOMOpHOHaIbHOE pa3BHUTHE.
3aponsiieBsie JUCTKU. Ilo-
CTAMOpPHOHAJIBHOE Pa3BUTHE.
Tumner oHTOreHe3a. buore-
HETUYEeCKMM 3akoH. llpuun-
HBl HapyLIICHW pa3BHUTHSL.
PenponykrtuBnoe 310pOBbE;
TOCJICICTBUSI BIIVSIHUS aJIKO-
rojisl, HUKOTHHA, HApKOTH-
YEeCKHX BEIIEeCTB Ha dMOpHo-
HaJbHOE Pa3BUTHE YEJIOBEKa.
Kuznennvie yuxavt pazmnvix
2DYNN OP2AHU3ZMOG

OnacTtyna, racTpyia, JKTOAepMa, JHTOJEpMa, Me30-
nepma, Helpyia, HepBHas TpyOka, OMOTe€HETHYECKUN
3aKOH.

IIponykTtuBHOE OOLIEHHME W B3aUMOACHCTBHE B MPO-
IIeCCe COBMECTHOM y4YeOHOH NEsITeIbHOCTU C y4ETOM
MMO3UIMHA JPYrMX YYacTHUKOB IIPH  OOCYXICHUU
0COOEHHOCTEH HMHAMBUAYAIBHOIO PAa3BUTHS Yy pas-
HBIX TPYII OPraHU3MOB.

CamocTrosTenpHas HHPOPMaIMOHHO-TI03HABATEIIb-
Hasl JOESITEIbHOCTh C PA3IUYHBIMH HCTOYHUKAMU
HHPOPMAIUN O >KMU3HEHHBIX I[HMKJIAX Pa3HBIX TIPYIIII
OpPraHu3MoOB, €& KpUTHYECKas OLEHKAa WU HHTepIpe-
Tanus.

dopmupoBaHHe COOCTBEHHOW MHO3WULIHMH IO OTHO-
MICHUIO K OMOJIOTMYECKOW MHpOpMAIUH, IOJIydac-
MOM M3 pa3HbIX MUCTOYHHUKOB.

Hcmone3oBanue cpeacts WMKT mms momcka ydeo6-
HOH wmH(}OpManWM W MOATOTOBKH MYJIbTHMEIHATIPE-
3EHTaLMi

Vpok «lllaru B MeIuuuHy»

Pabora ¢ mHpOpMaALIMOHHBI-
MH HWCTOYHHKAMU MU y4eO-
HUKOM. Pemienune Ouosoru-
YeCKHUX 3a]ad, CBI3aHHBIX

OunenuBanue poyi OHMOJOTHYECKUX OTKPBITHH U
COBPEMEHHBIX HCCIIEIOBAaHUH B Pa3BUTHN HAyKH
U B NPaKTHYECKON JesATEeNIbHOCTH JIIOJACH, CBsI3aH-
HOM C MEIMIIMHOM.
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C TIpaKTHYeCKOH W Oymyrieit
npodecCHoHaNbHON JesTelNb-
HOCTBIO

O1eHNBaHNE NMPAKTUIECKOTO W STHYSCKOrOo 3HaJe-
HHUSI COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH, Me-
JULUHE, dKOJOTHH M JIp.

AHanmu3 W HCHOJB30BAaHUE B PELUICHWHU YYEOHBIX U
HCCIEA0BATENIbCKUX 3a1ad HMHpOpManuu o COBpe-
MEHHBIX HCCJIEIOBAaHUSAX B OWOJIOTHH, MEAUIMHE W
SKOJIOTHH.

Hcnons3oBanue NpUOOPETEHHBIX KOMIIETEHIIU I
B IPAaKTUYECKOW JCSITEIbHOCTH M ITOBCEJIHEBHOU
JKH3HM 1711 ()OPMHPOBAHUS OMBITA JEATESIBHOCTH,
IpeALIECTBYOMEH MPOoQeCcCHOHATIBHOM

3aKOHOMEPHOCTH HacJieqoBa-
HUS TIPU3HAKOB

HacnenctBennocts u— u3-
MEHYHMBOCTh. [‘eHeTmka Kak
Hayka. MeToapl TEeHETHKH.
I'eneTnueckast TEPMHHOJIO-
TAsi W CHMBOJIMKA. | €HOTHIT
u (eHoTHN. 3aKOHBI HACIEM-
ctBeHHoctu ['. Mennens

OmpeneneHrne OCHOBOIIOJIATAIONINX TMOHATHUH: TEH,
reHeTHKa, TuOpuan3anys, YucTasl JUHUS, TeHOTHII,
(peroTun, TeHOGOHI, MOHOTHOPHUIHOE CKpEIINBa-
HUE, JOMMHAHTHOCTb, PELECCHUBHOCTB, paclerne-
HHE, 3aKOH YHCTOTHI Tamer.

IlponykTtnBHOE oOOmIEHWE ©W B3aUMOACHCTBHE B
MPOIIECCE COBMECTHOW YYEOHOW JESITeIBHOCTH C
Yy4E€TOM MO3WIUN APYTUX YYACTHUKOB TPH OOCYXK-
JICHUW 3aKOHOMEPHOCTEH HacJIeIOBaHUsl IIpHU3HA-
KOB.

Pa3BuTre mO3HABAaTENIBHOTO WHTEpEca K HW3YUCHHIO
OMOJIOTHU B MPOLECCE HU3YUYEHUs! OINOJHUTEIBHOTO
MaTepuana ydeOHuKa

MonorubpuaHoe CKpemuBa-
HUE

OneiTtel Mennens. Pemenne
FEeHETUYECKUX 3a/a49

Omnpe/iesiecHHe OCHOBOITOJIATAOIIEro IMOHSITHS: T'H-
OpHUIbL.

Pemrerne Ouomormyecknx (TEHETHYECKHX) 3alad Ha
MOHOTHOPHIHOE CKpeIBaHHUEe.

Pa3BuTHe MO3HABATEIBLHOIO HHTEpEca K H3YUYCHHUIO
OUOJIOTMHM B MPOIECCe H3YyYCHHs JTONOJHUTEIHHOIO
Marepuana y4eOHuKa




Henonnoe nomMuHupoBaHue.
AHanu3upyrouiee CKpeluBa-
HHE

Henonnoe pnomuHupoBaHue.
AHanusupyroliee CKpemmBa-
aHue. KogomunupoBaHue

OmnpeneneHue OCHOBOMOJIATAIONINX IOHATHH: He-
MOJIHOE JTOMUHHUPOBaHHUE, aHAJIN3UPYIOIIee CKPEIIr-
BaHHME, KOJIOMHUHHPOBAHHE.

IIponyxTnBHOE OOIIEHHWE M B3aUMOICHCTBUE B IIPO-
Iecce COBMECTHOH ydeOHOU NeSTEeIbHOCTH C yUETOM
MO3MIMHA JNPYTrUX YYaCTHHUKOB IIPH OOCYXICHHH 3a-
KOHOMEPHOCTEH HaclleOBaHUsI IPH3HAKOB.
Pa3sBuTHe mO3HABAaTENBHOrO HHTEpPECa K H3YyYCHHIO
OGHOJIOTMH B TpOIECCe HM3YUYCHHUs TOMOIHUTEIBHOIO
MaTepuana ydeOHuKa

Henonnoe nomMuHupoBaHue.
AHanusupyoliee CKpeliuBa-
HHUE

Pemienne reHeTmyueckux 3a-
na4d

Pemenue Ononormyeckux (reHETHYECKHUX) 3aaad.
PasBuTHe mo3HaBaTEIBLHOIO MHTEpPECa K HM3YyYCHHIO
OUOJIOTHH B TPOLECCEe U3YUYCHUs AOTOIHUTEIHBHOTO
MaTeprana ydeOHUKa

VYpok «lllaru B MeauuuHy»

Pabora ¢ mHpOpManmOHHBI-
MU HCTOYHHKAMH U y4eO-
HUKOM. Pemienne Ouosoru-
YEeCKHMX 3allad, CBSI3aHHBIX C
MpakTUYeCKol u Oyaymiei
npodeccHoHaIbHOU NeTeIb-
HOCTBIO

OneHnBaHWE PO OWOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCIICIOBAHMII B pPa3BUTUN HAyKH H
B MPAKTHYECKON JESTEeIbHOCTH JIIO/ICH, CBSI3aHHOU
C MEOULHUHON.

OrneHNBaHME MPAKTUYECKOI0 M ASTHYSCKOro 3Hade-
HHUS COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHH, Me-
JULIMHE, YKOJOTHH M JIp.

AHanu3 W UCIOIB30BaHHE B PEIICHUN YYCOHBIX H
HCCIIEIOBATENBCKUX 3aad HWHGOPMAIUH O COBpe-
MCHHBIX HCCJICIOBaAHHAX B 6I/IOJ'IOI"I/II/I, MCOUIITUHE U
SKOJIOTHH.
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Hcnonp3oBanue MPUOOPETEHHBIX KOMIIETEHIIU M
B IPAaKTUYECKOW NEATEIbHOCTH W IOBCEIHEBHOU
)KH3HU JUTsE  (DOPMHUPOBAHUS OMBITA JICSTCIBHOCTH,

MpeauecTByomeil npodeccuoHanbHON

JluruOpugHOE CKpelIrBaHUC.
3aKkOH HE3aBHCHMOTO Hacle-
JIOBaHHUsI MPU3HAKOB

JluruOpuHOE CKpEIIUBaHUC.
3aKkOH HE3aBHCHUMOI'O HacJie-
JOoBaHUsI TIpu3HaKoB. Orpa-
HUYCHUS JCHCTBUS 3aKOHOB
Mennaens

OmnpeneneHue OCHOBONOJIATAIOIIMX —MOHSATHM: Au-
ruOpunHoe cKpemuBaHue, pemérka IlenHera, He-
3aBHCHMOE HacJIeI0BaHHUE.

IIponykTtuBHOE OOLIEHHME W B3aUMOJACHCTBHE B MPO-
IIECCE COBMECTHOM y4YeOHOH NESTEIbHOCTH C y4ETOM
MO3UIMH JPYrUX YYacCTHUKOB IIpH OOCYXKISHHH 3a-
KOHOMEPHOCTEH HAacCIIeOBAHUS MPU3HAKOB.
Pa3BuTue mno3HaBaTeILHOIO HMHTEpECa K H3YyUYCHUIO
OMoJOTHH B TIPOIECCEe M3YYCHHUS TOIMOIHHUTEIHHOTO
MaTeprana ydyeOHHKa

JurnOpugHoe CKpennBaHHE.
3aKOH HE3aBHUCHUMOI'O Hacle-
JIOBaHUs MPU3HAKOB

Pemenne reneTnyeckux 3amad

Pemrerne Ouomormyecknx (TEHETHYECKHUX) 3alad Ha
IUTrHOpUIHOE CKpEIUBaHUE.

Pa3BuTHE MO3HABATEIHLHOTO HHTEpeEca K H3YUYCHHUIO
OHOJIOTMM B TPOLECCe H3YYEHHs JIONOJIHUTEIHHOTO
MaTeprana ydeOHHKa

HeannensHbIe
BHUsI T€HOB

B3aUMOJICHCT-

VcinoBus BBIIOJIHEHHS 3a-
KOHOB MeHngensa. MHoxke-
CTBEHHOE JEHCTBHE TEHOB.
KomrmiemenrapHoe B3auMo-
nevicteue. Dmmcras. I[lomm-
Mepust

OmpeneneHre OCHOBOIOIATAIONINX MOHSITHIH: MOHO-
TeHHble NpPU3HAKU, MHOXXECTBEHHOE JeUCTBUE re-
HOB, KOMIUJICMEHTApHOE B3aWMOJICHCTBHE, SIIHCTA3,
MOJIUMEPHSL.

[IponykTHBHOE OOIEeHHE W B3aMMOJICHCTBHE B IPO-
IIeCCe COBMECTHOW y4YeOHOW NESTEIbHOCTH C y4ETOM
MO3MIMH JIPYTMX YYaCTHUKOB IPU OOCYXKICHWUU 3a-
KOHOMEPHOCTEH HacJIeIOBaHUS IPHU3HAKOB.

Pa3puThe nO3HABATEIBHOTO HHTEpeca K H3YUYCHUIO
OMONOTHH B TMPOIECCE H3Yy4EHHUs JIOMOITHUTEIBLHOIO
MaTepuana y4eOHuKa




HeamnenrHoe  B3auMonaeucT-
BHE TCHOB

Pemenne reneTnyeckux 3aaad

Pemienne Ounonoruyeckux (reHETHYCCKHX) 3aaad Ha
HeaJUICJIbHOEC B3aUMOJICHCTBUE TCHOB.

Pa3BuTre MO3HABATEILHOTO HMHTEpPECa K H3YyUCHHIO
OHOJIOTHH B TIPOILECCe H3YYCHHs! TOMOJHUTEIHHOTO
MaTeprana ydeOHUKa

VYpok «lllaru B Meauuuny»

Pabora ¢ mHbOpMALTMOHHBI-
MU HCTOYHHUKAMH H y4eO-
HUKOM. Pemenune Owmomoru-
YEeCKHX 3aJlad, CBSI3aHHBIX C
OpaKTUYeCKOH ©W Oyaymieid
npodecCUOHAIBHON JesITeIb-
HOCTBIO

OneHuBaHUE POJH OHOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCIICIOBAHHII B Pa3BUTUN HAyKH H
B MPAKTUYECKOM [JESTEIbHOCTH JIIOJIEH, CBsI3aHHOU
C MEIULIMHOMN.

OrneHnBaHNE MPAKTUYECKOTO M ATHYECKOTO 3Hade-
HHUS COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH, Me-
JULMHE, YKOJOTHH M JIp.

AHanu3 M UCIIOIB30BAaHHE B PEHICHUH YYEOHBIX H
HCCIIEIOBATENbCKUX 3adad HWHGOPMAIUU O COBpe-
MEHHBIX HCCJIEIOBAaHUSAX B OWOJIOTHH, MEJHUIMHE W
9KOJIOTHH.

Hcnons3oBanue MPHUOOPETEHHBIX KOMIIETEHIIUH
B IPaKTUYECKOW JESTEIbHOCTH M ITOBCEJIHEBHOM
KH3HH 111 ()OPMHPOBAHUS OMBITA JESITEIHHOCTH,
MpeIIecTBYIONIeH npodecCHOHAITBHOMN

XpOMOCOMHaH TEOopUs Ha-
CICACTBCHHOCTHU

3akoH Moprana. Kpoccun-
roeep. XpoMOCOMHasl TCOPHsI
HACJICJICTBEHHOCTH

OmnpeneneHue OCHOBOIIOJIAraloOIUX MOHSATUM: cle-
IUICHHOE HacJeIoBaHWe, 3akoH MopraHa, mnepe-
Kpé€cT (KPOCCHMHIOBEpP), XPOMOCOMHAas TEOpHsl Ha-
CIICACTBEHHOCTH.




6S

IIponyxTnBHOE OOIEeHNE M B3aWMOJEHCTBHE B IIPO-
ecce COBMECTHOU y4eOHOU AESITEIBHOCTH C Y4ETOM
MO3UIUNA JPYTUX YYaCTHUKOB IIPH OOCY>XJICHUH BO-
MPOCOB HACJIEJAOBAHUs MPU3HAKOB y YeIOBEKa U ITHU-
YECKHX aCIeKTOB B O00JIACTH MEIUIIMHCKOM IeHETHKH.
CamocTosiTenbHasi MHOOPMAIIMOHHO-TIO3HABATEIbHAs
JIESITEIIFHOCTE C PAa3jIMYHBIMU HCTOYHHKAMH HH()OP-
Maiuu, e€ KpUTHYecKas OLEHKAa M HHTEPIIpeTallusl.
dopmupoBaHne COOCTBEHHOW IO3HIIMHU IO OTHOIIE-
HHUIO K OHMOJIOTHYEeCKOW WH(pOPMAINH, IMOTydaeMoil
U3 pa3HBIX HUCTOYHHUKOB.

Pa3sBuTre mo3HABAaTENBHOrO HHTEpPECAa K H3YyUCHHIO
OHOJIOTMH B IpOIECCe HM3YUEHHUs [OIOIHUTEIBHOIO
MaTeprana ydeOHUKa

I'enetnka mosa.
HacnenoBanue, crieruieHHOE C
TOJIOM

I'eneruxa mnona. Kapuorum.
Hacnenosanue NpPHU3HAKOB,
CIIETUIEHHBIX C ITOJIOM.

HacnencrBennsie 3abo01J1e-
BaHUs 4YeJOBeKa M WX IIpe-
IYOPEKICHUE. DTUYecKue

acmekTel B 00JacTH MEIu-
LUHCKON I€HETHKU

OmnpeneneHne OCHOBOIIONATAIOMINX MOHSITHH: ayToCo-
MBI, TIOJIOBBIE XPOMOCOMBI, T€TEPO- ¥ TOMOTaMETHBIN
T10JI, TIPU3HAKH, CIEIJICHHBIE C MOJIOM, reMoQHIus,
JTaJIbTOHHU3M.

ITponykTrBHOE OOIICHHE W B3aUMOJICHCTBHE B TIPO-
1lecce COBMECTHOM y4eOHOI NesITeIbHOCTH C y4ETOM
TIO3UIUNA APYTUX yYaCTHUKOB IPH OOCYXIEHUH BO-
MPOCOB HACJICIOBAHUS ITPU3HAKOB y YeJIOBEKa M ITH-
YECKHX aCHEeKTOB B OOJACTH MEIUIIMHCKOM TeHETHKH.
CamocTosiTenibHass HH)OPMAITMOHHO-TIO3HABATEIbHAS
JIEeSITEIFHOCTE C PA3IUYHBIMU HCTOYHHKAMH HH()OP-
Malnuu, eé KpUTHUYECKasA OLUCHKa W HMHTCpHpETALlU.
dopmupoBaHHe COOCTBEHHOW MO3WIIMHU IO OTHOIIE-
HUIO K OHOJIOTHYeCKOoW HHQOpMAaIuH, MoJydaeMoil
U3 pa3HbIX MCTOYHUKOB.

Pemrenne Ouwonormyecknx (FeHETUYECKHX) 3a7ad C
y4IETOM CIETIIICHHOTO HACIIEIOBAHMS M KPOCCHHTOBEPA.
Pa3BuTHe NO3HaBaTEILHOIO HHTEpeca K H3YUYCHHIO
OHOJIOTMH B IpOIecCe HM3YYEHHs OMOJHUTEIBHOIO
MaTepuana ydeOHuKa




OO6oO0maromuii  ypok

CaMOCTOSITENIBHBI KOHTPOJIb U KOPPEKIUs ydeOHO
JIeSITEIIBHOCTH C HCIIOJIB30BAaHHEM BCEX BO3MOXKHBIX
pecypcoB ISl AOCTHXKEHUs TOCTaBIEGHHBIX LEled u
peayM3anuy IJIAHOB JIESITCIILHOCTH.

JleMOHCTpanusl HAaBBIKOB TTO3HABATEIILHON peduIeKCHH.
IIponykTuBHOE OOIIEHHWE M B3aUMOACHCTBHE B MPO-
Iecce COBMECTHOH ydeOHOU NesTEeIbHOCTH C y4ETOM
TO3UINNA APYTUX yYaCTHUKOB JEATEIBHOCTH.
JleMoHCTpanusi BiaJeHUs SI3BIKOBBIMH CPEJICTBaMHU.
VBepeHHOE HCIIONIB30BaHUE OMOJIOrMYecKOi TepMHu-
HOJIOTMH B TIpejAeNax H3ydeHHOTO MaTepuaja TEeMBbI

Vpok «lllaru B MEIUIIUHY»

Pabora ¢ mHpOpMaALIMOHHBI-
MH HMCTOYHHKAMH U y4eO-
HUKOM. Pemenne Ouosorn-
YEeCKHMX 3ajlad, CBSI3aHHBIX C
MpakTUYeCcKol u Oynymien
npodeCcCHOHATBHON JIeATEITb-
HOCTBIO

OneHuBaHWE POJH OHOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCIEIOBAHUN B PAa3BUTUNU HAYKH H
B IPAKTUYECKOM JEATEIbHOCTU JIIOACH, CBSI3aHHOU
C MEOULHUHON.

O1eHnBaHNEe MPAKTUIECKOTO W STHYECKOrO 3Hade-
HHUsI COBPEMEHHBIX HCCJIC/IOBAaHUN B OHOJIOTHH, Me-
JULUHE, SKOJOTHH H JIp.

AHaM3 M HCIIOJIb30BaHUE B PEIICHUH Y4YEeOHBIX W
HCCIIEIOBATENBCKUX 3aad HWHGOPMAIMA O COBpe-
MEHHBIX HCCJIEIOBAaHUSX B OWOJIOTMH, MEJHUIMHE W
SKOJIOTHH.

Hcnons3oBanue NPUOOPETEHHBIX KOMITETeHIIU I
B IPAKTHYECKOH JAESATENIBHOCTH M IIOBCEIHEBHOU
J)KH3HH U1 ()OPMHPOBAHUS OIBITA JEATEIHHOCTH,
MPEIIECTBYIONICH MPoheCcCHOHAITBHOM
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3aKOHOMEPHOCTHU
M3MEHYHBOCTH

3aKOHOMEPHOCTH W3MEHYHBO-
ctu. HenacnencTtBeHHass u3-
MEHYMBOCThL. HacnencrBeHHas
U3MEHYMBOCTh. Moaudukamnu-
OHHasT H3MEHYHBOCTH. Kom-
OMHAILIMOHHAsI U3MECHUYHNBOCTb.
MyTanmoHHass U3MEHYUBOCTb.
MyTauuu: TreHHbIE, XPOMO-
COMHBIE, TCHOMHBIE. MyTareH-
HbIe (pakTOpbl. MyTallMOHHAS
TeopHus

OnpeneneHue OCHOBOIIOJArarOIIUX IMOHSITUH: MO-
muduKalMoOHHAass HW3MEHYHMBOCTBH, MOJIU(UKAIINH,
HOpMa peaKnuy, KOMOWHAIIMOHHAsT W3MEHYUBOCTD,
MyTaIMOHHAsT U3MEHYHMBOCTb, MyTaluu (TE€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE), JIEJICIHs, TYTUITAKAIIS,
MOJIMIUIONAUS, MyTareHHble (AKTOPbl, MYTAIlMOH-
Has TeOopHs.

IIponykTuBHOE OOIIEHHWE M B3aUMOACHCTBHE B MPO-
mecce COBMECTHOHN y4eOHOW NESITEIBHOCTH C YYETOM
TO3UINHA APYTUX YYaCTHUKOB HPHU OOCYKICHHH 3a-
KOHOMEPHOCTEH M3MEHUYHBOCTU OPraHU3MOB.
CamocrosiTennbHasE HH(POPMAITMOHHO-TTO3HABATEIIb-
Has OESITEIbHOCTh C PAa3IMYHBIMA HCTOYHHKAMU
uHpOpMalMK O BIHMSHUU MYTareHHBIX (HaKTOPOB
Ha OPTaHU3MBI, €€ KpUTHUYECKas OIleHKa M HHTEep-
npeTanus.

dopmupoBaHre COOCTBEHHOW ITO3HMIIUM IO OTHO-
MICHUIO K OMOJIOTUYecKOW WH(OpMamuu, IoiryJyae-
MOU W3 Pa3HBIX HCTOYHUKOB.

Hcnonw3oBanue cpencts MKT B pemieHun KOTrHU-
THBHBIX, KOMMYHHKAaTHBHBIX W OpraHU3allMOHHBIX
3a7ad, CBSI3aHHBIX C HM3yYEeHHEM HW3MEHUHUBOCTH Op-
TaHN3MOB

VYpok «lllaru B MeauuuHy»

Pabora ¢ mHpOpMaIIMOHHBI-
MH HCTOYHHKAMH U y4eO-
HUKOM. Pemienune Ouosoru-
YEeCKHMX 3allad, CBSI3aHHBIX C
MpakTUYeCKOH u Oynayrien
npodecCuoHaIbHON JesTelb-
HOCTBIO

OneHuBaHWE PO OWOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCJIEIOBAaHUN B pPa3BUTUM HAyKH H
B TMPAKTUYECKOW JESITEILHOCTH JIIOJICH, CBSI3aHHOU
C MEJUIIMHOM.

OrneHuBaHUE MPAKTUYECKOrO0 M ATUYSCKOro 3Have-
HUsI COBPEMEHHBIX HCCIJICIOBAHUN B OWOJIOTHH, Me-
JUILMHE, YKOJIOTUU MU JP.

AHali3 U UCIIOJIb30BAaHHUE B PEIICHUH YYeOHBIX U HC-
CIIEIOBATEIILCKUX 3a71a4 HH(POPMALIMU O COBPEMEHHBIX
WCCIICAOBAHUSIX B OMOJIOTMU, MEIUIIMHE U DKOJIOTHH.




Hcnonb3oBanue MPHOOPETEHHBIX KOMITETeHIIUH
B IPaKTUYECKOW JESATEJIbHOCTH W IOBCEIHEBHOU
JKH3HU 111 (DOPMHUPOBAHUS ONBITA JIESTEIBHOCTH,
IpeaIIeCTBYONICH MPodeCcCHOHATEHOU

OcCHOBHBIE

nuu. llenTpsl

METOIbI

CeJeK-
IIPOMCXOKIe-

HHSI KyJIBTYPHBIX PacTEHHH

JloMecTukanusi M CeIeKIus.
Mertoapr cenekuu. LleHTphI
MIPOUCXOXKACHUS KyIbTYPHBIX
pacTeHui.

3aKOH TOMOJIOTHYECKHX psi-
JIOB HAaCJICACTBEHHOM H3MEH-
YHUBOCTH

OmnpeneneHre OCHOBOIIOJATAIOMINX ITOHITUH: CeJeK-
LMsI, UCKYCCTBEHHBIH OTOOp, COPT, MOpoja, IITaMM,
TreTepO3UC, WHOPHIHHT.

IIponykTtuBHOE OOLIEHHWE W B3aUMOACHCTBHE B MPO-
IIeCCe COBMECTHOM y4YeOHOH NESTEIbHOCTH C y4ETOM
MMO3UIMHA JPYrMX YYacTHUKOB IIPH  OOCYKICHUU
nmpoOjsieM OHOTEXHOJOTHHU, €€ TMEepPCIEeKTHB U ITHYe-
CKUX HOPM.

CamMocrosiTebHast HHPOPMAIMOHHO-TI03HABATEIIb-
Hasl JESITEeIbHOCTh C PA3IUYHBIMH HCTOYHUKAMU
nHpOpMAIMM O MeToAaxX CeJeKIMH ¢ HalpaBlie-
HUSIX Pa3BUTHSL OHMOTEXHOJOTHH, €& KpUTHUIeCKas
OLIGHKAa M WHTEpIIpEeTaLHsl.

dopmupoBaHue COOCTBEHHOH MO3MLUM MO OTHO-
MICHUIO K OMOJIOTMYEeCKOW MHMOpMaIUH, Ioydac-
MOH W3 pa3HBIX HCTOYHHKOB.

Pa3BuTHe mO3HABAaTEJILHOIO MHTEpeca K H3YUYCHHIO
OMoJoTHH B TIPOIECCE W3YYECHHS TOMOIHHUTEIHHOTO
Marepuasiia yueOHHKa

CoBpeMeHHbIe
OHMOTEXHOJIOT I

JOCTHIKCHUS

BuorexHonorusi, e€ Hampas-
JI€HUsI, JOCTHIXKEHUSI U nep-
CneKTuBbI pa3Butus. Kierou-

OrnpeneseHne OCHOBOTMOJATAONINX IMOHITHI: OHO-
TEXHOJIOTHsI, MyTareHe3, KJICTOYHasi WH)KEHEPHsi, [eH-
Hasi HH)KeHePUsl, TeTePO3UC, NHOPUIUHT, OHOTYyMYC,




€9

Hasi HHXXCHepHsi. | eHHasl WH-
’)keHepusi. buoOe3ormacHOCTH

KyJnbTypa TKaHel, KIOHHPOBAHHE, CHUHTETHYECKHUE
OpraHu3MBbl, TPaHCT€HHBIC OpTraHU3MBI, OHoOe3orma-
CHOCTb.

IIponykTnBHOE OOIIEHHWE M B3aUMOCHCTBHE B IIpO-
Iecce COBMECTHOH ydeOHOU NeATEeIbHOCTH C yUETOM
MO3UIMNA JAPYrUX YYAacTHHUKOB TMIPHU  OOCYX IECHUU
npo6ysieM OHOTEXHOJIOTHH, €€ NIEepCIeKTUB W DTHYe-
CKHX HOPM.

CamocTosTenbHas HH(OOPMAITMOHHO-TIO3HABATEIIb-
Hasl JESITEIBHOCTh C Pa3jIWYHBIMH HCTOYHUKAMU
nHGOpMAIIU O MeTOoAaX CeJIeKIMH | HalpaBlle-
HHMSIX Ppa3BHUTHS OHOTEXHOJIOTHH, €€ KpUTHYeCKas
OIIEHKAa M WHTEPIpEeTalHsl.

dopmupoBaHue COOCTBEHHOI ITO3UIIMUA MO OTHO-
IICHUIO K OWOJIOTUYECKOW HWH(OOpPMAIUH, IMOJIydac-
MOH M3 Pa3HBIX HCTOYHHKOB.

Pa3BuTHe mO3HABAaTEJILHOIO MHTEpeca K H3YUYCHHIO
OMOJIOTHH B TIPOIECCe M3YYEHHS TOIOJIHUTEIHHOTO
MaTeprana ydeOHHKa

VYpok «lllaru B MeauuuHy»

Pabora ¢ mHpOpMamOHHBI-
MU HCTOYHHKAMH U y4eO-
HUKOM. Pemenmne Ownomoru-
YEeCKHX 3ajlad, CBSI3aHHBIX C
OpaKkTUYecKol ©W Oymymieid
npodecCuoHaIbHON JesTelb-
HOCTBIO

OneHnBaHWE PO OWOJOTHYECKUX OTKPBITUA U
COBPEMEHHBIX HCCJIEIOBAaHUN B pa3BUTUM HAyKU U
B MPaKTUYECKOM [ESTEIbHOCTH JIIOJIeH, CBsI3aHHOU
C MEIOUIIMHOM.

OrneHnBaHNe MPAKTUIECKOTO M ATHYECKOTO 3Hade-
HHUSI COBPEMEHHBIX HCCJICIOBAaHUN B OHWOJIOTHH, Me-
JOULUHE, DKOJIOTUU U IP.

AHal3 1 UCTIOIF30BAaHUE B PEIICHUH YI€OHBIX U UC-
CIIeIOBATENIbCKUX 3a/1a41 WH(POPMAIIHH O COBPEMEHHBIX
HCCJICOAOBAHHUAX B 6I/IOJ'IOFI/II/I, MCAUIITMHE U 3KOJIOTHH.
Hcnonb3oBanue  TIPHOOPETEHHBIX  KOMIIETSHITUNA
B IPAKTUYECKON AEsITEeIbHOCTH M NOBCEIHEBHOH
J)KU3HH U1 (pOPMHUPOBAHUST OMBITA NESITEIBHOCTH,
MpeAIIeCTBYIONICH npodecCuoHanbHOM




OO0ob6miaromuii  ypok

CaMOCTOSITeTIbHBIH KOHTPOJIb M KOPPEeKIHs ydeOHOH
JIeSITEILHOCTH C HCIIOJIB30BAHUEM BCEX BO3MOXKHBIX
pecypcoB Uil JNOCTUIKCHUs IIOCTABICHHBIX LeJleH U
peanusanuy TIaHOB JESITEIBHOCTH.

JleMOHCTpanysl HAaBBIKOB TTO3HABATEIILHON peduIeKCHH.
IIponyxTnBHOE OOIIEHHWE M B3aUMOICHCTBHE B IPO-
ecce COBMECTHOHM y4eOHOW NESTeIbHOCTH C y4ETOM
MNO3ULUN APYrUX y4YaCTHUKOB JESTEIbHOCTH.
JleMoHcTpanusi BlIaJeHUs SI3bIKOBBIMU CPEICTBAMU.
VYBepeHHOE HCMOJIb30BAaHUE OHMOJIOTHMYECKOW TEepMH-
HOJIOTUM B Ipejesax HU3y4EeHHOIo Marepuajia TeMbl

OO6oOmarommii  ypok-koH(pe-
peHuHss MO wWTOraM Yy4deOHO-
HCCIICOBATEeIbCKOW U IIPO-
eKTHOH nesitenbHOCTH (2 1)

IIponykTnBHOE OOIIEHHE M B3aUMOICHCTBHE B IIPO-
mecce COBMECTHOHM y4YeOHOW NESITeIbHOCTH C y4ETOM
MO3UIUNA JAPYTUX yYaCTHUKOB.

CamocTosiTesbHass WH(POPMATMOHHO-TIO3HABATEIb-
Has JeSITeIbHOCTh C PAa3IWIHBIMH HCTOUYHHUKAMU
nHpopmarum, e€ KpUTHYEeCKasl OIEHKa W HHTep-
TpeTanms.

dopmupoBaHre COOCTBEHHOH ITO3WIIMHA MO OTHO-
IICHUIO K OWOJIOTUYECKOW HWH(OOpMAIUH, MMOJIydac-
MOH M3 Pa3HBIX HCTOYHHKOB.

Hcnone3oBanue cpencts MKT B pemieHUM KOTrHHU-
THUBHBIX, KOMMYHHKAaTHBHBIX W OPraHU3aIlMOHHBIX
3agad.

OBnazieHHe MeTOJaMHM Hay4YHOTO IIO3HAHMS, UC-
MOJIB3YEMBIMU TP OHMOJIOTHYECKHUX HCCIISIOBAHMSIX




B MPOILECCEe BBINOJHEHHUS JIaOOpaTOPHBIX pPadoT.
Pa3BuTne ymeHUsT OOBSICHATH pPE3yiIbTaThl OHWOJIOTH-
YECKHUX IKCIICPUMEHTOB.

Pemienne OMOJIOTMYECKHX 3ajad.

Pa3BuTHe ITO3HABAaTEILHOrO HMHTEpeEca K HW3YYCHHIO
OHOJIOTMM B MPOLECCe HM3YYCHHS JIONOJIHUTEIHHOTO
MaTepuana y4eOHuKa

OpraHuzanusi IOATOTOBKH K
EID

CamocrosiTenbHast HHPOPMAaIMOHHO-TIO3HABATEIIb-
Hasl JCSITeIBHOCTh C pPa3iINYHBIMH HCTOYHUKaMU
uHdpopmanmu. OBiageHHEe METOJAMU  HAYyYHOTO
MO3HAHMSI, UCIOIB3YEMBIMH IIPH  OMOJIOTHYECKHUX
HCCIICZIOBAaHUSAX B INIPOLECCe BBINOJIHEHHs Jabopa-
TOpPHBIX paboT. Pa3BuTHe ymeHHsI OOBSACHITH pe-
3yJIBTAThl OMOJOTHYECKUX HKCIIEPUMEHTOB.

Pemienne OMOJIOTMYECKHX 3a1ad.

PasBuTHe mO3HaABAaTENBHOrO HHTEpPECa K H3YyYCHHIO
OHOJIOTMH B IpPOIECCe HM3YyUYEHHUs [OIOIHUTEIBHOIO
MaTeprana ydeOHUKa

o Ilporpamma: [Iporpamma mo Guosoruu Juist 001e00pa30BaTEIbHBIX KO
(coopuuk buonorus. Paboune nporpammel. [Ipeamernas muans yueOHUKOB «JInHUS
*u3HM». 10—11 kiaccer: yue0. mocodue a1t 001meo0pa3oBaTeIbHbIX. OPTaHU3AIIHIA:
6a30BbIif yposenb / B. B. [laceunuk, I'. T'. llIernos, T. M. EdpumoBa. — M. :

IIpocsemenne

e VYuyebnuk: buonorus. O6mas ouonorus. 10-11 ki1.: yaueOHuUK 1t 00111€00pa30BaTENbHbBIX
yupexaenuit / A.A.Kamenckuii, B.B.ITaceunuk, A.M.Pybuos: - M., [Ipocsemienue. .
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