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HOACHUTEJBHASA 3AIITMCKA

[IporpamMMa mo OWOJIOTMH € UCHOJB30BaHUEM IU(PPOBOTO U aHAJIOTOBOTO
o0opy1oBaHus LEHTpa €CTECTBEHHOHAYYHOMN " TEXHOJIOTHYECKOU
HampaBiieHHocTel 1eHTpa «Touka pocta» Ha 0a3e nentrpa «Touka pocray
obecrnieunBaeTcs peanu3aiys 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOM
M TEXHOJOTMYECKON HANpaBIE€HHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU  3aKOHOAATENbCTBA B cdepe o0pa3oBaHHs U C  Y4ETOM
pexomeHnauuii denepanbHOro omeparopa yueOHoOro mnpenmera «buosorus»
OO0pazoBarenbHasi IporpaMMa MO3BOJIIET UHTETPUPOBATh peaIn3yeMble MMOAXO0/IbI,
CTPYKTYpY U COJIep)KaHUe MPHU opraHu3anuu oOydenus Ouonornu B 8—9 kmaccax,
BBICTPOCHHOM Ha 0a3e J1to00ro U3 JOCTYIHBIX Y4€OHOMETOANYECKUX KOMILIEKCOB
(YMK) . Ucnonb3oBanue obopynoBanus «Touka pocra» mpu peainsainuu JaHHOU
OII no3BoiseT CO3AaTh YCIOBHUS:

* I7IS1 pacUINPEHUs COACPIKaHMS IIKOIBHOTO OMOIOTUYECKOTO 00pa30BaHHUS;
JUISL TIOBBIIEHUS TO3HABATEIbHON AaKTUBHOCTU OOYyYarOUIMXCsl B €CTECTBEHHO-
Hay4YHOI 00JacTu;

* JUIA pa3BUTHUs JUYHOCTH peOEHKa B mpoliecce 00ydyeHUs OMOJIOTHH, €ro
CIOCOOHOCTEHM, (OPMUPOBAHUS M YJIOBJIETBOPEHMSI COLIMAJIBHO 3HAYMMBbIX
WHTEPECOB U MOTPEOHOCTEH;

* 17 paboThl ¢ OJapEHHBIMH MIKOJbHUKAMH, OPTaHU3AINNA UX Pa3BUTHS B
Pa3TUYIHBIX 001aCTIX 00pa30BaTEIILHON, TBOPUECKON ACATEIHHOCTH .

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpeIeNICHUs] MOAXO0/I0B K (DOPMUPOBAHHIO COJEP)KAHUSA YUEOHOTO MpeaMeTa
«buonorus» cocraBunM: KoHuentyasnbHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJEH, COAEpXKaHMs, pe3ylbTaToB OOy4YeHHsS W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, IOJOXKEHHUS 00 00IIUX LEIAX U
NPUHILINAIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
obmero obOpazoBanus B Poccuiickoit denmepammu, a TakXKe TOJOKEHUS O
cnenuduke Ononoruy, €€ 3Ha4eHUH B TIO3HAHUU JKMBOW MPUPOJIBI M 00ECTICUCHUH
CYLIECTBOBAHMsI YeJIOBEUECKOro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJOXKEHUSM,
olpeiesieHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbl IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpaMma mo Owuonoruu Aa€r NOpelNCTaBICHHE O LEsIX, 00 oOuiei
cTpaternu OOy4YeHHUS, BOCHHTAHHUA ¥ PAa3BUTHS OOYYAIOIIUXCS CpeICTBaMU
yaeOHoro mpeamera «buonorus», ompeaenseT o00sA3aTeTbHOE MPEAMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeieieHue MO0 pasfelaM U TEeMaM,
PEKOMEHIYEMYIO TIOCIIE0BATENbHOCTh U3YUEHHs yUeOHOro Marepuana ¢ yuyéToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTHKHA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIIXCAI.

B mporpamme 1o OMONOrMM TaK)K€ YUHTBHIBAIOTCS TpeOOBaHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpPEeIMETHBIM M TPEIMETHBIM pPe3yJbTaTaM



oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJOB Y4EOHO-IIO3HABATEIHHOU
JesITeIbHOCTH/Y4eOHbIX JEeHCTBUH OOy4YaloOIIMXCsl MO OCBOEHUIO COACpPKAHUS
OMOIOrHUeCcKOro 00pa30BaHMUA.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbIi YPOBEHb) peaii30BaH
NPUHIIAI TPEEMCTBEHHOCTH B HW3YYCHHH OHOJOTHH, Oilarogaps 4YeMmy B Hel
IPOCMaTPUBAETCA HANpPaBICHHOCTh HA pPa3BUTUE 3HAHUN, CBA3AHHBIX C
(GOpMHPOBAHUEM  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHMs,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, 3KOJIOTUYECKOTO MBIIUICHUS, IPEACTABICHUNA O 3I0POBOM
oOpa3e XM3HU W OCPEKHBIM OTHOIICHHEM K OKPYXKAIOIIEH MTPHUPOTHOU cpere.
[ToaTomMy Hapsgy ¢ U3ydeHHEM OOIIeOMONIOTMYECKUX TEOpUH, a TaKKe 3HAHUH O
CTPOEHHHU KUBBIX CUCTEM Pa3HOIO paHra U CYHUIHOCTH OCHOBHBIX NPOTEKAIOIIMUX B
HUX IPOLIECCOB B MpOTrpaMMe MO OMOJIOTUHU YAEIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsl PELLICHUS NPUKJIAJHBIX 3a7a4, B
TOM 4YHuCle: NPO(UIAKTUKA HACIECICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUSA HKOJIOTHYECKU
1e1eco00pa3HOro TOBEJEHUS B OKpYXKalIlled MPUPOAHOM cpene, aHaiuza
BJIMSIHUSL XO3SWUCTBEHHOM JEATENIbHOCTH YEJIOBEKa Ha COCTOSHUE HPUPOJHBIX M
HCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHHE BHUMAHUA K MPHUKIATHON HAPABICHHOCTH
yaeOHoro npeamera «bruonorus» MpoAUKTOBAHO HEOOXOAMMOCTBHIO 00€CTICUCHHS



YCIIOBUH JIJISl PEIICHUsI OJTHOM M3 aKTyalbHBIX 3a7a4 IIKOJIFHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeanojaraetr (opMHUpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aJlaliTUPOBAaThCA K H3MEHEHMSIM JIMHAMUYHO pPa3BUBAOILEIOCs
COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpemHero oOIero oOpa30BaHHSA 3aHUMAET BaKHOE
Mecto. OHa oOecrieunBaeT (OPMUPOBAHKE y OOYUaAIOLIUXCS MPEJCTABICHUN O
HAayyHOM KapTUHE MHUpa, paciiupsieT U o00OLIaeT 3HaHMUSA O KUBOHM Mpupoje, eé
OTJIMYUTEIbHBIX MpPHU3HAKAX — YPOBHEBOM OpraHM3allMd M HBOJIIOLMU, CO30AET
yCIIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  TPHUPOIbI,  (popMHupoBaHUS
(GYHKIIMOHATFHOW TPaMOTHOCTH, HAaBBIKOB 30pOBOTO W 0e30mMacHOro oOpasa
’KU3HU, SKOJIOIMYECKOI0 MBILIUIEHHUS, [IEHHOCTHOTO OTHOILIEHUS K ’KUBOM MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe NIl PELEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  o0mero o0pa3oBaHMSA,  COIUATH3AINH
oOyuatomuxcs. M3yuenue 6momoruu obecrnednBacT ycaoBHs i (GOPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHHMKAI[MOHHBIX W HH(OPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpallid OMOJOIMYECKUX 3HAHUH C
MPEICTABICHUSIMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMHH
u reorpadun. Ha3BanHbIe MONOXKEHHUS O MpeaHA3HAYCHUH YYEOHOTO MpeaMeTa
«buosnorus» cOCTaBWIM OCHOBY JUIsl OIpENEICHHUsS IMOAXOA0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COAEpX aHMs, MPEACTaBIEHHOT0O B IMporpamme IO
OuoorHy.

Ot60p coaepkanusi yueOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUN KyJIbTYypOCOOOPAa3HOTO MOAX0/Aa, B COOTBETCTBHH C
KOTOpPBIM OOydaromuecs: JOJDKHBI OCBOUTH 3HAHUS M yMEHHS, 3HAYUMBIC IS
dopMupoBaHUa OOIIEH KyJIbTYphl, OIpPEAESAIONINe aJeKBAaTHOE IOBEJACHHE
4eJioBEeKa B OKpYXKarolled MPUpOAHON cpefe, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HH W TPAKTHICCKON AestenpbHOoCcTH. OCco00€ MECTO B ATOM CHUCTEME 3HAHUI
3aHUMAIOT JIEMEHTHI COJePKaHMs, KOTOPBIE CITy>KaT OCHOBOU 7Sl (popMHUpOBaHUS
NPEJICTaBICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa U
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJI0rMYecKOro o0Opa3oBaHMsL.

CtpykTypupoBaHHE COJCpKaHUS y4eOHOro MaTrepuasia B Iporpamme Io
OMOJOTHHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUNA 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX JKUBOM MPUPOABI, O €€ ypOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npenmera «buosorus»
BBIJIEJICHBI CIIEIYIOIINE COJIepKaTenbHble IMHUU: «buonorus kak Hayka. MeToibl
HAy4YHOTO MO3HaHusA», «KieTrka kak Omojormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cuctema», «CuctemMa M MHOTooOpa3we OpraHHYEeCKOro MHUpay,
«IBOIIOLUA KUBOU IPUPOABD», « IKOCUCTEMBI U ITPUCYIIAE UM 3aKOHOMEPHOCTH.
Lenb u3yuenus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJIcHUE  OOYyYalOUMMHCS  3HAHUSAMU O  CTPYKTYPHO-(PYHKIIMOHAJIBbHOMN
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra ¥ NpUOOpeTeHHEe YMEHUi
MCIIONIb30BaTh ATH 3HAHMS ISl TPAMOTHBIX JIEWCTBUN B OTHOLICHUH OOBEKTOB
’KUBOU IPUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX POOJIEM.

JlocTrkeHue 1end u3ydyeHus: yueOHoro npeamera «buosiorus» Ha 6azoBoM
YPOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIUMUCS CHCTEMBl 3HAHUH O OHOJIOTUYECKUX TEOPHUSX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IMPABWIAX, CIyXKAIIUX OCHOBOU
i (HOpMHUPOBaAHMSI NPEACTABIECHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3HH U OCOOEHHOCTAX >KMBBIX
CUCTEM PA3HOr0 YPOBHSI OPraHU3ALMH, BBIJAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OUOJIOTUH;

dbopMupoBaHHE y OOyYaroIIMXCSl IO3HABATEJbHBIX, MHTEJUIEKTYalbHBIX U
TBOPUYECKUX CIOCOOHOCTEHW B Mpollecce aHalIW3a JIaHHBIX O MYyTSIX pa3BUTUSA B
OMOJIOTHHM HAy4YHBIX B3TJISA0B, UACH W TOAXOJOB K HM3YYEHHUIO JKHBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHu3aluy;

CTaHOBJIEHHE Yy oOOywaroumxcs oOuiel KyjiabTyphl, (YHKIHMOHAJIbHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OLIEHUBATH SIBICHUS OKPY>KAIOILIETO
MHpa >KMBOW MPUPOJAbl HA OCHOBAaHWUM 3HAHUW W OMNbITA, IOJYYECHHBIX MpU
M3y4eHUN OMOJIOTHY;

dopMupoBaHHE Yy OOyYarOImMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTMYECKUX 3HAHUN B MPAKTUYECKOW JESATEIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUIA U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUS YEIOBEKOM >KHBOMU
MPUPOJIbl, HEOOXOIUMOCTH OEPEKHOT0 OTHOIIICHUS K HEM, COOJIIOACHUS STHUYECKUX
HOPM MpY IPOBEJCHUH OMOJIOTHYECKUX UCCIIEIOBaHMUI;

OCO3HAaHUE IIEHHOCTU OWOJIOTMYECKUX 3HAHUHM U1 TMOBBIIICHUS YpPOBHS
HKOJIOTMYECKOH KyJIbTYpPBI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B MTOBCEAHEBHON KU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AESITEIBHOCTH M0 OTHOLIEHHUIO K OKPY’KaIOIIEH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COOJIOACHHE Mep NPOPUIAKTUKA
3a00JIeBaHU.

B cucreme cpennero oomero oOpazoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OO0SA3aTEIbHBIM YUYEOHBIM IPEIMETOM, BXOISIIUM B
COCTaB MpPeaMETHON 00macTn «EcTeCTBEHHO-HAYYHBIE PEIMETHD.



JIist m3ydenusi Ouoa0ruy Ha 6a30BOM YPOBHE CPETHEro 00IIero o0pa3oBaHUs
orBonutcsa 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 Jac B Henemo).

Ilepeuenns o0opynoBanus nenrpa «Touka Poctay

Neri/mm HaumenoBanue Kon
niec

TBO
1 «u¢posas nadoparopus mo xumun ViLaby» 4 .

1 BecnipoBOiHOM MyJIBTUIATUUK C 3-MsI BCTPOCHHBIMHU
naTyrkamu 1 1mir.

2 JlaTunk onTHYecKO# IIIOTHOCTH 525 HM 1 1mT.

3 HabGop nmabopaTtopHOi OCHACTKH 1 KOMILI.

4 Kabenr USB coenuuuTensHbiii 1 miT.

S 3apsanHoe yctpoiicTBo ¢ kabenem miniUSB 1 miT.

6 Anantep Bluetooth Bepcuu ne Huxke 4.1 Low Energy 1
IIT.

7 KpaTkoe pyKoBOJCTBO M0 3KCIUTyaTanuu 1 mr.

8 IIporpamMmmMHoOe oOecnieueHue Ha Queni-nocutene 1 mir.

9 MeTtonuyeckue peKoMeHIalu! 1o padote ¢ HudpoBoit
nabopatopueti (40 padort) 1 mT.

10 IMacnopt «ludposas naboparopus no xumuu VilLaby 1
[IT.

2 «udposas maboparopus no 6monorun ViLaby: 4 mt
1 BectipoBOIHOM MYJIBTHUAATYHK C 5-10 BCTPOCHHBIMH
naTyrkamu 1 1mir.

2 Ludposas BuIeokamMepa ¢ METANIMIECKUM IITATHBOM
0,3 MP 1 koM.

3 Kabens USB coequnurenbblii 1 mr.

4 3apsinHoe ycTpoiicTBo ¢ kaberneM miniUSB 1 mir.

5 Anantep Bluetooth Bepcun ne Hmke 4.1 Low Energy 1
[IT.

6 KpaTkoe pyKOBOACTBO 110 IKCILTyaTauu 1 mT.

7 I[IporpammHoe oOecrieueHue Ha ¢uienr-Hocurene 1 mirT.

8 Meroandeckne peKOMEeHIAINH 1o padoTe ¢ nudpoBOi
naboparopueti (30 pador) 1 .

9 [Macnopt «l{udposas nadopatopus no 6uonoruu ViLaby

1 mr.
3 Mukpockonsl AHSNOPTIC XSP-45 2 wr
4 Hoyt0Oyxu R-N-15-5400U 4 wr
5 Habop mo 3akperieHuio u3y4aeMbIX TeM IO MPeIMETHBIM
00J1aCTSIM OCHOBAaHHOTO 00IIIero 00pa3oBaHus
6 CoctaB HaOopa 1a00paTOPHOI OCHACTKHU: 4 it
Boponka

CTakaHd IUIaCTUKOBEIN THII 1
Jloxeuka UId COKUTaHUS
MepHas mkaina




CrakaH IIaCTUKOBBIN THI 2
LlnnuHap MEpHBINA ¢ HOCUKOM
Hamka [leTpu ¢ KpbIIKon
[[Inmarenpb-noxedyka

( HeliporexHoiorun) Monens 24 ZIR780R

L posast mabopaTopust Uk LIKOILHUKOB MO (PU3HOIIOTUU

[{udposas mabopatopws Mo 3KOJIOTHU

becnipoBogHoii MmypTHAaTYMK Releon Air « Xumus-5»
30H]1 TEMIIEPATYPBI

M3MEPUTEIbHBIN IIYI TPOBOIUMOCTHU

PIEKTPOJT pH

[Tacropt 6ecripoBOJHOTO MYJIbTUIATUHKA

Ha6op mabopaTopHOi OCHACKH

JlaTyuK ONTHYECKOM IIIOTHOCTH

10

becnipoBoaHoi MynbTuaaTuuk Releon Air «buonorusi-5»
Dnextpoa PH

TemmnepaTypHBbIil 30H]

[Tacropt 6ecripoBOJHOTO MYJIbTUIATUHKA

[{udposas Bugeokamepa

11

becnipoBoHoili MynpTHAaTYMK Releon Air «®@uznonorus-
S»
MamnsxeTa 111 u3MepeHus napieHus Haruerarens ais
MaH>KEThI
[[{yn Temneparypsl Tena
KomrekT olHOpa30BbIX HACAIOK JJIsI IbIXaTeIbHOU
TpyOKHU
Kiurca g maigpia
[TacriopT 6€CIIPOBOTHOTO MYJIBTHIATINKA
Haraux OKI'
JlaTunK KUCTEBOM CHJIIbI

I[aT‘H/IK OCBCHICHHOCTH




COILEPXAHME OBYUYEHUA
10 KITACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMHU €CTeCTBEHHBIMH HayKamu, Quiiocoduein, STUKOM, I3CTETUKON U MPaBOM.
Ponp Ouomormn B (QOpMHUPOBAHUM COBPEMEHHON HAydYHOW KapTHUHBI MHpAa.
Cucrema OMOJIOTHUECKUX HAYK.

MeTonbl MO3HAHMS KUBOI PUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, ONTMCAHUE,
u3MepeHne, Kiaccudukamms, MOJICIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX).

JlemoHncTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbios, [{x. Yorcon u ®@. Kpuk.

Tabmuupl u cxembl: «MeToAbl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NPaKTUHYECKUE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Vcnosb3oBaHue pa3nMYHBIX METOAOB MpU
M3YYEHUH OMOJIOTHUYECKUX OOHEKTOBY.

Tema 2. )KuBble ccTeMbI U MX OPTraHU3ALMS.

JXKuBble crucTembl (OMOCHCTEMBI) KaK IIpeaMeT u3ydeHus onosorun. OTimyane
KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YPOBHH OpPraHU3aIlUd OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHbIM, MOMYJIAIMOHHO-
BHJIOBOH, DKOCHCTEMHBIN (OMOTCOIEHOTHYCCKUI ), OnochepHBIit.

JlemoHcTpanuu:

Tabmuubl 1 cxeMbl: « OCHOBHbIE TPU3HAKH JKU3HW», «YPOBHU OpPraHU3aLUU
KUBOU IIPUPOJBD».

Oo6opynoBanwue: moaenb moJiekyisl JIHK.

Tema 3. XuMHU4eCKH COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XHUMHUYECKHUE HJIIEMEHTBI: MaKpO3JEMEHTHI,
MHKPO3JIEMEHTBL. Boaa 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelIeCTB B KieTke. llomnepikanue
OCMOTHYECKOI0 OajlaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NIepBUYHAs, BTOpUYHAs, TPETHYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHYECKME CBOIcTBa OenkoB. buonornueckue
GbyHKIIUN OENKOB.



®epMeHTsl — Ouomormyeckue KaTtanmzatopbl. CtpoeHune (¢epMmeHra:
aKTUBHBIM 1EeHTp, cyOcTpaTHas cnenudpuuHocts. Kodepmentsl. BuramuHsbl.
OTinnuns GepMEHTOB OT HEOPraHUYECKUX KaTalIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOKO3a, puboza u  Je30Kkcupu0o3a),
aucaxapuiapl (caxaposa, JakTo3a) U IMoaMcaxapuipl (Kpaxmai, TIJIMKOIEH,
LeJuTI0NI03a). buonornyeckue pyHKIIMU yrieBOIOB.

Jlumuner:  Tpurmuuepuabl, (ochomunuasl, crepounsl. [ uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JIUIHUI0B KaK HCTOYHUKOB SHEPIHUH.

Hykneunnoseie xkucnmotel: JHK wu PHK. Hykneornasl — MoHOMEpHI
HyKJIeuHOBBIX KucioT. Ctpoenue u ¢pynkiuu JJHK. Crpoenne u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIHH.

[{urosnorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUS
uzei u GakToB B HAYYHOM MO3HAHUH. METOIbI N3YUCHHSI KICTKH.

Knerka xak nenoctHas »xkwuBas cucrema. OOLIMEe TMPU3HAKH  KIIETOK:
3aMKHyTasi HapykHas MemOpana, monekynsl JIHK kak renmernueckuii ammapar,
cucTeMa cuHTe3a Oelnka.

Tunel KJIETOK: JyKapuoTHuecKass W mpokapuotruueckas. (OcoOeHHOCTH
CTpPOEHHUA MpoKapruoThyecKor KieTku. Kinerounas crenka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIWYUA PACTUTEIBHOW, >XUBOTHOW U
rpUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, UX
¢ynknun. [lnazmaruyeckas memOpaHa, e€ cBolictBa u ¢pyHkuuu. Lluronnasma u eé
opraouabl. OpHomemOpanHble opraHounabl kietku: OIIC, ammapar I'onbixwy,
nu30coMbl.  [lomyaBTOHOMHBIE OPraHOMABI KIIETKH: MUTOXOHJPHUH, IUIACTUJBL.
[IpoucxoxaeHne MUTOXOHApWA W mactua. Bumaer mmactun. HememOpanHbie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPHUOIU, PECHHUYKH,
KryTuky. QyHKIIMA OPraHOUIO0B KIIETKU. BKIItOueHws1.

Snpo — perynsaTopHblil neHTp KieTku. CTpoeHue sapa: siiepHas 000J104Ka,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Huarpammel:  «Pacripenenenue XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLEY.

Tabmumer u cxemsbl: «llepuomuyeckas Ta0nHIla XUMHYECKUAX AJIEMEHTOBY,
«CTpoeHne MOJIEKYIIbl BOABD», «bruocunTes Oenka», « CTpoeHrne MOJIEKyJIbl OelIKay,
«Ctpoenne depmenta», «Hyknennosoie kucnotsl. JJHK», «Ctpoenne monekymb



AT®D», «CtpoeHne 3yKapuOTHYECKOU KIIETKN», «CTPOEHUE )KUBOTHOM KIETKW,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpPOCHHE MPOKAPUOTUUYECKOU KIETKH,
«CTtpoeHue sapa KIETKN», « Y TJIeBOAbDY, «JIumuabn.

O0opynoBaHue: CBETOBOW MHMKPOCKOI, OOOpYJIOBaHHE MJi HPOBEACHMUS
HaOMIOACHUHM, HM3MEpPEHUH, SKCIEPUMEHTOB, MHKpOIpenapaTbl PacTUTEIbHbIX,
KUBOTHBIX M 0aKTepHUATbHBIX KIETOK.

JlaGopaTopHble U NPaKTUHYECKUE PA0OTHI:

JlaGopaTopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTalasbl)y».

Jlabopatopnass pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPacCTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax M MX
OTIMCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTH KJIETKH.

OOmeH BemecTB, Wik MeTabomm3M. AcCUMUIIATINA (TIJIACTHYECKUH 0OMEH) 1
TUCCUMUJIIAINSA (SHEPTETHUECKH OOMEH) — JBE CTOPOHBI E€IUMHOTO IIpoIiecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U SHEPTUM B IMOHUMAHUU
MeTabor3Ma.

Tumsl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbiif. Pons pepmenTon
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (da3el  QorocuHTe3a. Peakuun
dotocunTe3a. DpdexkTuBHOCTH hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3a M1 KUZHH
Ha 3emie. BiausHue yciaoBuii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3Upyrolue 0akTepuy. 3HaUeHUE XEMOCHHTE3a AJis
KW3HU Ha 3eMIIe.

DHepreTudeckuii 0OMEH B KIIeTKe. PaciieruieHne BEIIeCTB, BBIICICHUE WU
AKKyMYJUPOBAaHHE DSHEPrMM B KJIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'nmukonu3. bpoxkeHne u ero Buiabl. KHCIIOpOJHOE OKHUCIIEHHME, WIA KJIETOYHOE
JbIXaHWE. OkucnurenbHOe dbochopunupoBaHnue. OddexTHBHOCTH
ASHEPreTUYecKoro oOMeHa.

Peakimu wmatpuunoro cunTte3a. [‘enernueckas wuHpopmanus u JIHK.
Peanuzanus renerudyeckod uHpoOpManuu B KIeTKe. ['€HETHUEeCKUH KOJI U €ro
cBoiictBa. Tpanckpumnuus — Matpuunbiii cuate3 PHK. Tpancnsius — OuocunTes
O6enka. Otanbl TpaHcmsuud. KonmupoBanue amuHOKHCIOT. Ponms pubocom B
OonocunTe3e Oenka.

Hexknerounsie ¢popmbl sxu3HU — BUpYChl. ctopust oTkpeiTus Bupycos (. 1.
WBanoBckuii). OCOOEHHOCTHM CTPOEHHMSI M JKU3HEHHOTO IMKJIa BHUPYCOB.
bakrepnodaru. bonesnn pacreHuii, >KMBOTHBIX M YEJIOBEKa, BbI3bIBACMbBIC
BUpycamu. Bupyc ummynonedummra yenoseka (BUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpWIIMSA, peBepTaza ©  uHTerpasza. [lpodunakruka
pacpocTpaHEHUs! BUPYCHBIX 3a00JI€BaHUM.

JleMmoHcTpanuu:

IToptpetsl: H. K. Konsuos, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel U cxembl: «Tunsl nuTanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTrnuecknii oOMen», «Xmoporiact», «Porocunres», «Crpoenune JTHKY,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, « 'eHeTuUecKuil Koy,
«Bupyco», «baktepuodarny», «Crpoenue u xku3HeHHbIN nukia supyca CITM/]a,
Oakrepuodaray, «Permxarus JJHK.

Oo6opynoBanue: Moaenu-anmiukanuu «Yasoenue JITHK u Tpanckpumnims»,
«buocunTes Oenkay, «CTpoeHue KieTkn», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii UK, WM >KU3HEHHBIM HUKN kieTku. MHTepdaza u MHTO3.
[Ipoueccsl, mpoTekaromue B uHTEpdaze. Permkauus — peakuuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTUIONHBI W TaIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMATHIIBIL.
[{utonornuyeckue OCHOBBI Pa3MHOXKEHUSI M  HWHIWBUAYAIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knerkn — Muto3. Cramnu murosa. [Iponeccsl, nmpoucxonsimue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOIOrHYECKil CMBICIT MUTO3A.

[Iporpammupyemasi ru6esb KJIETKH — aromnTo3.

@®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe U mojoBoe. Buasl Gecnonoro
Pa3sMHOXKECHUSA: JICJICHUE HAJABOE, IMOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHne, BETeTAaTUBHOE pa3MHOXKEeHHE. VCKycCTBEHHOE KJIOHHPOBAHHE
OpraHU3MOB, €0 3HAYEHUE JIJIS1 CEJICKIUU.

[TommoBo€ pa3sMHOMXKEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu meino3za. IIpomecchl, nmpoucxodimue Ha CTagusaxX Meno3sa.
IToBenenne xpomocoM B Meno3e. KpoccuHroBep. buoOmormyeckuid CMBICT H
3Ha4YeHUE Meno3a.

['amerorene3 — mporecc 0Opa3oBaHHMS TIOJOBBIX KIETOK Yy JKMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUA W sSudHUKA. OOpa3oBaHHEe U Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CHepMaro30uf, SHIEKIeTKa) — CIepMaTOTeHe3 M OBOTCHE3.
OCOOEHHOCTH CTPOEHHUS SAWIEKIETOK W crepMaro3ouaoB. OmiioI0TBOpEHHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Drtarbl SMOPUOHAIILHOTO Pa3BUTHSA Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOsieHue, racTpyisnus, opraHorere3. [loctaomOpuoHanbHOE pa3BUTHE. THUIIBI
MMOCTAIMOPHOHAIBHOTO PAa3BUTHS: TPSIMOE, HENpsIMoe (IMYWHOYHOE). Brinsame



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacteHuii. OHTOT€HE3 IIBETKOBOT'O PACTEHUSI: CTPOCHUE
CEMEHHM, CTAJINU PAa3BUTHUSL.

JlemoHcTpanuu:

Tabmuubr u cxembl: «POpMbI Pa3MHOKEHUS OPraHU3MOB», «J/[BolHOE
OIUIOJIOTBOPEHNE y [IBETKOBBIX pACTEHHI», «BeretaTuBHOE pa3MHOXKEHHUE
pacrenmiiy, «/lenenue kneTku O0akTepuit», «CTpoeHUE MOJIOBBIX KIETOK,
«Ctpoenue xpomocombl», «Knerounbsiii nukimy», «Permukamus JTHK», «Mutos»,
«Menoszy», «IIpsmoe u HenpsaMoe pazBuTue», «l'aMeToreHes y MICKONMUTAIOMNX U
yelloBeKka», « OCHOBHBIC CTaJIM OHTOICHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmarto30ouasl
MJICKOITUTAIOLIETO», «SUIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTtkax
KOpEIIKa JIyKa», MarHuTHash MOJIeJib-anIuIuKaius «JleneHue KiIeTKu», MOMAEIb
JIHK, monenb MeTada3zHOM XPOMOCOMBI.

JlaGopaTopHble U NPaKTHYECKUE PA0OTHI:

JlaGopatopuass pabora Ne 3. «HaOmromeHume MuTOo3a B KIETKAaX KOHYHKA
KOPEIIIKA JTyKa Ha TOTOBBIX MUKPOTIpEnapaTaxy.

Jlabopatopuast pabora Ne 4. «V3ydeHme CTPOCHHS TOJOBBIX KIIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieacTBeHHOCTH M U3MEHUYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pa3Butust reHeTUKU. Poiib iuronoruu
U OMOpPHUOJIOTHH B CTAaHOBJICHWHM TE€HETHWKH. BKiag poccuiickmx W 3apyOe:KHBIX
y4EHBIX B pa3BUTHE TCHETHKU. MeETOonbl TEHETUKH (THOPHI0JIOTHYSCKUM,
IIUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKril). (OCHOBHBIC TCHETHYECCKHE
noHsTUA. [ eHeTn4ecKkas CHMBOJIMKA, UCIIOJb3yEMas B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEOBAaHMS MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MoHornbpumHOe CKpeluBaHuE. 3aKOH €IWHO-00pa3us THOPHUIOB IEPBOTO
nokosieHud. [lpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIICHUS  IPU3HAKOB.
['unotesa ynuctoTel ramer. 11oaHOE U HENMOJIHOE JOMUHUPOBAHUE.

JluruOpuHOEe  CKpEIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HaCJEAOBaHUS
Mpu3HaKoB.  L[UTOreHEeTHMYECKHE  OCHOBBI  JUTHOPHIHOTO  CKPEITUBAHUA.
Ananusupyroliee ckpenpanue. Mcnonp30BaHne aHaIM3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIpEIeTIeHNs TeHOTHITa OCOOH.

CueruieHHOE  HacleoBaHWe Ipu3HakoB. PabGora T. Moprana 1o
CLICTJICHHOMY HAacCJIeIOBaHUIO T€HOB. HapyieHue cuerieHust TEHOB B pE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOpUS HACJIEACTBEHHOCTH. [ eHETUUECKME KapThl.



I'enetnka moma. XpoMOCOMHOE ONpeAeieHruEe Moyia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporaMeTrHnle oOpraHusmbl. HacienoBaHue
[IPU3HAKOB, CLEIJICHHBIX C MTOJIOM.

N3menunBOCTh. BUIBI ”3MEHUYNBOCTHU: HEHACIICICTBEHHAS U HACIICICTBCHHAS.
Posp  cpempl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMOHHON N3MEHYMBOCTH. BapuarmoHHBIN sl ¥ BapHAIIMOHHAS KPUBAas.
Hopma peakuuu npusHaka. KoJM4eCTBEHHBIE M KAYECTBEHHBIE MPU3HAKU U HUX
HopMa peakiuu. CBoiicTBa MOAU(UKAIIMOHHONW U3MEHYHUBOCTH.

HacneacrBenHasi, WM TEHOTUIIMYECKas, HU3MEHYMBOCTh. KomMOMHaTHMBHas
W3MEHYMBOCTh. Mel0o3 W TOJIOBOM MpoIlecC — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTaIrmoHHasi I3MEHIMBOCTh. Kiaccudukarus MyTaiuii: reHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYUHBI MyTanuil. MyTtareHHbsie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSAJOB B HacleICcTBEHHOM n3MeHunBocty H. 1. BaBunosa.

BHesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHCAIOTHICCKIM, OJIM3HEI[OBBIM, IMTOICHETUUCCKHUI, OMOXUMHYICCKHUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEECIICHUE TEHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCJIE C ITOMOIIBIO
[1I1P-ananu3a. HacnencTtBenHble 3a00JIeBaHMS UYEJIOBEKA: TIEHHBIC OO0JIC3HHU,
00JIe3HU C HACJIEICTBEHHOW MPEeapacloNoKeHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckne W TreHepaTuBHbIE MyTauu. CTBOJIOBBIE KIETKH. [IpuHIUIIBI
3I0pOBOI0 00pa3a >KU3HM, AMATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TeHETHUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TCHETUKHU B TIPEIOTBPAIICHUH U JICUCHUN TCHETHYECKIX 3a00JICBaHMI YEITOBEKa.

JlemoHcTpanuu:

IToptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. HerBepukos, H. B.
Tumodeer-Peconckuii, H. 1. BaBunos.

Tabmuuber u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €T0
LIATOTEHETUYECKAasE OCHOBa», «3aKOH pACIICIUIEHUS W €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «{urudpuaHoe CKpeIIMBaHUE,
«lluTomornyeckne  OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHUM»,  «Meho3y,
«B3auMoznencTBue  alIeNbHBIX T'E€HOB», «l'€HEeTMYEeCKHE KapThl pPaCTEHUU,
KUBOTHBIX WU YeEJIOBEKa», «['€HeTHMKa Moiay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOrO0 ¢ mojom», «KapuoTumnsl 4YenoBeka M KUBOTHBIX», «Bumsl
W3MEHUYHMBOCTH», «MoauuKaMoHHas W3MEHYUBOCTEY, «HacnemoBanme pesyc-
baktopay, «I'eHeTuka rpynn KpoBu», «MyTalinoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJAeNU-anIUIMKAd «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonunoe nomunupoBanue», «Jlurubpumnoe ckpenuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI ¥ MHKpompemnapaT «Jlpozoduma» (Hopma, MyTamuu
(bopMBI KPBUILEB U OKPACKH Teja), repoapuit «I'opox moceBHON.

JlabopaTopHbIe U IpaKTHYECKHE PadoThI:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIMBAHUS Y AP030(UIIbI Ha TOTOBBIX MUKPOTpENapaTax.

JlaGopartopnas pabora Ne 6. «3yueHne MoauUKaIIMOHHOM U3MEHYUBOCTH,
ITIOCTPOECHUE BAPUALMOHHOIO PAJIa U BAPUALTMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. « AHaINU3 MyTaluil y Apo30(UIbl Ha TOTOBBIX
MHKpOIIpenapaTax.

[Ipaxktuueckass pabora Ne 2. «CocTaBjieHWE W aHAIU3 POIOCIOBHBIX
YEJIOBEKay.

Tema 7. Cesiekuusi opranu3sMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkius Kak HaykKa U IMPOLECC. 3apOKIACHUE CEJIECKIMU U JIOMECTUKALHS.
Yyenne H. M. BaBumoBa o0 meHTpax MPOUCXOXKIACHUS W  MHOT00Opa3us
KYJbTYPHBIX pacTe€HUW. LIEHTpBhl MPOUCXOXKIECHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
rnopoja, IraMm.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBbIM U MHIUBUIyAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHMHA M JKUBOTHBIX. OleHKa 3KcTepbepa. biM3kopoacTBEHHOE
ckpenuBanue — wWHOpuAWHT. Ywmcras nuHug. CKpelmMBaHWUE YHCTHIX JIMHUM.
['eteposuc, win rubpunHas cuia. HepoJacTBEHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanénnas rubpummuzanuss U €€ ycnexu. WCKyCCTBEHHBIM MyTareHes U
[OJyYEHUE TIOJUILIONIOB. JIOCTMKEHUS CEJIEKUUM PAaCTEHUW, >KUBOTHBIX U
MHKPOOPTAHU3MOB.

buorexHonoruss kak oTpacip MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUsA. OTallbl
co3nanusi pexomounanTHo JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxkenepus. Kiietounble KynbTypbl. MUKPOKJIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

OKojoruueckue ©u  dThdeckue  mpodmembl. MO —  reHeTHdeckH
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanuu:

[Toprpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

TaOmumbsl 1 cxembl: kapta «LleHTpbl NPOMCXOXKIEHUS U MHOr000pasus
KYyJbTYPHBIX pacTeHuin», «llopoasl toMamHuX XKUBOTHBIX», «COpTa KyJbTYPHBIX
pactenui», «Otnanéanas rudpuan3anus», «PadoTer akagemruka M. @. BanoBay,
«Ilomumnonnus», «OO0BEKTHI OHOTEXHONOTHM», «KiIeTouHbIE KYJIBTYpHl H
KJIOHUPOBaHKE», «KOHCTpYyHpPOBaHUE U IEPEHOC T€HOB, XPOMOCOMY.

ObopynoBaHue: MyJISKU IUIOA0B U KOPHETIIION0B IUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii « CeTbCKOX03IMCTBEHHBIC PACTECHUSD).



JlaGopaTopHblie U NPaKTHYeCKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJEKIHH pPAaCTEHUN U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIINIO, [JIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abopaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOT'O LICHTPA)».

11 KUIACC

Tema 1. DBosronnOHHAs 0HOJIOT M.

[Ipennoceulkn BO3HUKHOBEHHSI HBOJIONUOHHOM TEOPUU. DBOJIOLHWOHHAS
Teopusi M €€ MecTo B OMonoruu. BimsHue >BOMIONMOHHONW TEOPHH Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeuzerenscTtBa  3BoonMu. [lameoHTONOrMYECKHE:  IOCIIEN0BATEIBLHOCTD
NOSIBJICHHUS BHUJIOB B TMAJICOHTOJIOTMYECKOM JIETOMUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuune ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTHUeCKHe: CXOACTBA W pasznuuus ASMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHM3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IyTell y Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. lIpeanocsuikM  BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKyIIME CHJIBI HBONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus Bosonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUSL.

MukposBomonus. [lomynsuus kak eIMHKIA BUIA U YBOJIIOLUH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHBIN
IpoLecc M KOMOWMHATHUBHAS W3MEHUYMBOCTh. [lomymsiiioHHBIE BOJIHBI U Jpeid
reHoB. M30mms 1 MUrpanus.

EctecTBeHHbIlt 0TOOp — HampaBistonmi ¢akrop sBosonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucroco0aeHHOCT, OPTaHU3MOB KaK pe3ynbTaT 3BOJIONUHU. [Ipumepsr
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(}03bl ¥ HIHO-aTaTAIHH.

Bun wu BumooOpaszoBanme. Kpurepum Buma. OcHOBHbIE  (GOPMBI
BH1000pa30BaHus: reorpaduuecKkoe, IKOJIOTHICCKOE.

MaxkposBomtorusi.  Popmbl  3BOJIOLMU:  (UIETHYECKAs, JUBEPreHTHas,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMoCTh 3BOJIOIUH.

[IponcxokIeHHEe OT HECHEeUHAIM3UPOBAaHHBIX NpelnkoB. [Iporpeccupyromas
crienuann3anvs. AJanTUBHAS paInalusl.

JlemoHcTpanuu:



[Toprpersr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. CeBep1ios.

TaOnuips! u cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emie», «3apoAblu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «®Popmbel  OOpbObI 32
cyiiecTBoBaHue», «EctecTBeHHbIil 0TOOP», «MHOroo0Opasue cCoOpToB pacTeHHIN,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymstumy,  «MyTalmoHnHas
U3MEHUYHMBOCTBY», «ApoMopdo3bly, «Manoagantanumy», «O0uas nereHepanus»,
«/IBmwxymme cwibl 3Bosonuuy, «Kapra-cxema wapmpyra mnytemecTBus Y.
Hapsunay, «bopr0a 3a cymecTBoBanue», «IIpucnoco0IeHHOCTh OpraHU3MOBY,
«["eorpaduyeckoe BUI000pa30BaHNE, « IKOIOTUIECKOE BUA00OPA30BAHUEY.

ObopynoBaHue: KOJUICKIUS HACEKOMBIX C PAa3IUYHBIMUA TUIIAMHU OKPACKH,
Ha0Op TUIOZOB M ceMsiH, KoJuleKuus «lIpumepsl 3alUTHBIX MPUCTOCOOICHHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABJICHUS 3BOJIIOLMM», O0BEMHAsT MOJENb
«CTpoeHue roJI0BHOTO MO3ra IIO3BOHOYHBIX Y.

buoreorpaguueckass kapra wmupa, Kowiekuus «DopMbl COXPaHHOCTH
HMCKONAEMBIX JKMBOTHBIX M pacTeHui», Moaenb ammmmkanus «llepexpéct
XpOMOCOM», BIIaXHBIE Tpenapatbl «PasButne  Hacekomoro», «PasButme
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MyTanuu (GOpMbl KPbUIHEB U
OKpPAacCKH TeJa).

JlaGopaTopHble U NPaKTHYECKUE PA0OTHI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BUIOB IO MOP(OIOTHICCKOMY
KPUTEPUIO».

JlabopatopHas padora Ne 2. «Onucanne TPUCTIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. BoO3HMKHOBEHHUE M Pa3BUTHE )KM3HU Ha 3emuie.

JloHaydHbIE TPEACTABICHUS O 3apOXKICHUM >KU3HHA. HayuHble Trumoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOHWOTe€He3 U MaHCHepMMs. XHUMHYECKas
3BOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHUYECKHUX BELIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKIACHUE XUMUUECKOW ABOJIIOLMK. HavanbHbIe STarbl
ounonorunueckoi aBomonuu. ['nnoteza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKIETKH. [lepBble KIETKM M WX HBOJIOLMS.
@opMHpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o 3paM u nepuoaam. Kartapxeil. Apxeickas u
mpotepo3oiickas dpbl. Ilaneosoiickas 3pa W €€ TEpHOIbl: KEeMOPUUCKHM,
OpPIOBUKCKHUH, CHIIyPUHCKHUH, TEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3so30lickass 2pa UM €€ TMEepHOAbl: TPUACOBBIA, IOPCKHM, MEIOBOM.

KaiiHo3olickas spa u €€ nepuojbl: MajleOreHOBbIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TE€OJOTMYECKHUX INpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil H
AKUBOTHBIX. [l0siBIIEHHE, pacliBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpakeHue 3BOMOLHMH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLMS YesIOBEeKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IPOUCXOXKJICHUU 4YenoBeKka. Meroasl u3ydeHus aHTpomnorenesa. CxoacrBa H
pa3yINyYrs YeJI0BEKa U )KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YEIOBEKA.

JBuwxymue  cuibl  ((pakTOpel)  aHTPOIIOTreHE3a. Hacnencrsennas
W3MEHYUBOCTh M  €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIH 00pa3  KHU3HW,
M3TOTOBJICHHE OPYJIUN TPyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAaIMH U BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasumui, UYermoBek HeaHAEpTAIbCKUM, YenoBek
pazymHblii. Haxolku HCKONaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBaHMs, 00JacTb
pacripocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUSL.

YenoBeueckne packl. OcCHOBHbIE  OONbIIME  pachl:  €BPONEOUTHAS
(eBpasumiickasi),  Herpo-aBCTpaJioufiHasg  (dKBaTropuajibHasl), = MOHIOJIOMJHAs
(asmaTtcko-aMepukaHcKkas).  UepThl  NPUCHOCOOJEHHOCTH  IpeJCTaBUTENEH
YEJI0BEYECKUX Pac K YCIOBUAM CYIIECTBOBaHMs. ENMHCTBO 4YeJIOBEYECKHUX pac.
Kpuruka pacusma.

JlemoHncTpanuu:

[Toptpets: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

TaOnups! u cxembl: «Bo3HukHoBeHue ConHeuHOUM cuctemsl», «Pa3Butue
opranuyeckoro wmupa», «PacturenbHas kueTka», <« KHBOTHas  KIETKay,
«IIpokapuorudeckas knerka», «COBpeMEHHas CUCTEMA OPTaAHUYECKOIO0 MHPA»,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHSI YEJOBEKAa M UYEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbIE M€CTa MAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO YeNOBEKa», «JlpeBHenmue moau», «lpeBHue moan», «llepseie
COBPEMEHHBIE JTI0IN», «HeIoBeueCcKue pacely».

O6opynoBanue: myssiku - «[lpoucxoxnenne — yenoBeka»  (OHOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMAaHBLOHIIA), CJCNKU WU
M300paXeHUs] KaMEHHBIX OpYAUil MEepBOOBITHOIO 4YesloBeKa (KaMHHU-YONIEPHI,
pyomma, ckpebia), TEOXpOHOJOTHMYecKas TaOnuia, KoJulekuus «DopMbl
COXPaHHOCTH MCKOIIAEMbIX )KUBOTHBIX U PACTCHHID».

JlaGopaTopHble U NPaKTUHYECKUE PA0OTHI:

[Ipaktrueckas padora Ne 1. «M3yueHne MCKONMAEMbIX OCTaTKOB PACTEHHUU W
KUBOTHBIX B KOJJIEKIIUSIX).



DKCKypcHsi «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WM KpaeBEAUECKUI My3€eil).

Tema 3. Opranusmbl U OKpPY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aja4i U pa3/eiibl IKOJIOTruU. MeTobl 3KOJIOTHYECKUX
HCCIIEN0BAHNN. DKOJIOIMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOWTaHUST OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHOPraHU3MEHHASL.

Okonoruueckue Qakropel. Krnaccuduxamus skosnornyeckux (HakToOpoB:
abnoTndeckne, OMOTHYECKHE U AaHTPOINOTeHHbIC. JIefiCTBHE HSKOJOTHYECKHX
(haKTOpPOB Ha OPTAHU3MBEI.

AbGunotndeckue (QpakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DoTonepuoausm.
[IpucniocoOnenust OpraHM3MOB K  JEUCTBUIO  aOMOTHMYECKUX  (DaKTOPOB.
buonornyeckue puTMBl.

buotnueckne  ¢akrtopel.  Bumpl  GmoTHuyeckux B3aMMO/JICHCTBUM:
KOHKYPEHIIUA, XUIIIHUYECTBO, cUMOM03 U ero (opmel. [lapasutusm, koomeparius,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaxXJIEOHUYECTBO). AMEHCAINU3M,
HEUTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBHM [UIsl CYIIECTBOBAHHUSA
OpraHU3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyysinuu. (OCHOBHBIE TOKa3aTEIn
MONYJISIUN: YUCIEHHOCTh, IUIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJnHaMuKa YUCIEHHOCTH MOIYJISILUU U €€ PEryIsusl.

JemoncTpanuu:

[Toptpetsr: A. 'ymbomnbar, K. @. Pynbe, J. ['ekkens.

Tabmumsr u cxembl: kapTa «[Ipupoansie 30Hb1 3emuu», «Cpenbl OOUTaHUS
opranuzmoB», «®ortonepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH pPOCTa
YHUCIEHHOCTHU MOMYJIALNUA UHPY30pUU-TyhenbKn», «llumessbie nenmy.

JlaGopaTopHble U IPaKTUHYECKUE PA0OTHI:

Jlab6opaTtopHas padota Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTEHUH U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «I1ocu€T MIOTHOCTH MOIMYJISIIIUI pa3HbIX BUIOB
pacTEeHUI».

Tema 4. CooOuiecTBa M 3K0JI0rHYECKUE CUCTEMBI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypel OHOIIEHO3a: BHIOBas,
IPOCTPAHCTBEHHAsA, Tpoduueckass (mumieBas). Buabl-nomMuHanTel. CBs3u B
ouoneHo3se.

Okosoruueckue cucrteMsl (3kocucteMbl). Ilonste 00 »skocucteme u
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIOHEHTbI 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUUA B IKOCUCTEME.
Tpodpuueckue (muieBble) YpPOBHM OHKOCHUCTeMbl. [lumieBble Lenu U CETH.
OcHOBHbIE TIOKAa3aTeNIM SKOCUCTEMBL: Ouomacca, MPOAYKIUS. OKOJIOIMYECKHE
NUpamMubl: MPOAYKLHH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

IIpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHCTEMA XBOMHOIO
WJIM [IAPOKOJINCTBEHHOIO JIECA.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe n X03sHCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3zHoobOpasne kak ¢akTop ycTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiIe.

Yuenue B. U. Bepuanackoro o O6mocdepe. I'paHuIbl, cOCTaB M CTPYKTypa
ouocheprr. Kuoe BemecTBo m ero ¢yHkmun. OcoOeHHOCTH OHMOChEphl Kak
rJ1I00aJbHOM 3KOCHUCTEMBl. JlMHaMu4eckoe paBHOBeCME U OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXMMHUYECKUE Kbl AJIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH Orochepbl. OCHOBHBIC OMOMBI CYTIIH.

YemoseuecTBo B OMocdepe 3emitn. AHTPOIIOTeHHBIC U3MEHEHHUs B Onocdepe.
['mo0GanbpHBIE SKOJIOTHYECKHE TPOOIEMBI.

Cocy1iiecTBoBaHHE MIPUPOJBI 51 YEJI0BEUYECTBA. CoxpaHeHue
O6ropa3zHooOpasust Kak OCHOBa ycToWuuBoCcTH OMocheprl. OCHOBA palMOHAIBHOTO
YIOPABJICHUsI TPUPOJHBIMU pecypcaMd M MX HCHOJIb30BaHue. JlocTrkeHus
OMOJIOTHH U OXpaHa MPUPO/IBI.

JlemoHcTpanuu:

[Toptpetsi: A. JIxk. Tencnu, B. H. Cykaués, B. U1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBsie nenn», «bUOLEHO3: COCTAaB U CTPYKTYpay,
«IIpupoansie coobmectBa», «llemn nuTaHus», «IKOJIOTUYECKAS MHPAMHUAAY,
«buocpepa u yenoBek», «IKOcUCTEMA ITUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  jeca», «buoneHo3d Bogoéma», «ArpoueHos3», «lIpumepHsie
AHTPONIOTCHHBIE  BO3JCUCTBHS HAa Ipupony», «Baxkuelmme HMCTOYHUKH
3arpsi3HEHMs] BO3/lyXa W IPYHTOBBIX BOJ», «IlouBa — BaykHelash COCTaBISAIOIIAS
ouocoeps», «DakTopsl aerpaganuu nouBy», «llapHukoBbIil a3pdekT», «DakTopsl
PaJMOAaKTUBHOTO 3arpsi3HeHUs1 Ouocdepsr», «O0mas cTpykrypa Ouochepsn,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouochepb»,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopoT a3ota B Ipupoae».

ObopynoBanue: Monaenb-ammiukanus «Tunmuaneie OHOLIEHO3BD», Tepbapuit
«PacturenbHble cooluiecTBa», KouleKnK «buouenosy, «Bpenurenu BaxHeHIInX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTyp», TepOapuud U KOJUIEKIMH pacTeHUM u
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJIOTHYECKUM IpyInaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®epepanuu, H300paK€HUS OXpaHAEMBIX BUIOB
PaCTEHMU U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHSI  OOyYarOIIMMHUCS TPOTpaMM  CpeaHero  oOlmiero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NTHWYHOCTHBIX PE3YJABTATOB OCBOCHHS mpeamera «bHhoyiorus»
BBIJICJICHBI CIICTYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIUMHUCS POCCHUICKOMN
rPaXXJAHCKOM UAECHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIbHOCTH
M CaMOOIpPECIICHUIO, HaJMYUe MOTHUBAIlMM K OOydYeHHIO  OHOJIOTrHuH,
[[eJICHANIPABJIICHHOE PA3BUTHE BHYTPEHHHUX YOCXKICHHM JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEH M HWCTOPUYCCKHUX TPAJAUIHMKA Pa3BUTHS OHOJIOTHYIECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHLCS B CBOEH
JNEATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IIPUCYILLIUMHU CHCTEME
OMOoJOTUYecKoro oOpa3oBaHMsI, HAJUYME HKOJOTHYECKOTO TMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH [ETIU U CTPOUTH KU3HEHHBIC T1JIAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMeTa «bHOJIOTus JTOCTUTatOTCs B
€MHCTBE YYEOHOM ¥ BOCHUTATEIHLHOM JESATEILHOCTH B COOTBETCTBUU C
TPaJULIUOHHBIMA POCCUHUCKUMU COILIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHSITHIMA B OOINECTBE NMpPaBWJIAMH U HOpPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pPAa3BUTHS BHYTPEHHEW TO3MUMHA JIMYHOCTH, MATPUOTU3MA,
YBXKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa W CTApIIEMy IOKOJICHUIO,
B3aUMHOTO YBa)KEHHs, OEPEKHOr0 OTHOIIEHUS K KYJIbTYpHOMY HACIEIUI0 U
TpaJULMsAM MHOTOHAIlMOHAIBHOTO Hapoja Poccuiickonn denepauuu, Opupoae u
OKpYXaroUIEn cpeie.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOTO TmipeameTa «buomorusy»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIONIUXCS PYKOBOJICTBOBATHCS
c(hOpMHPOBAaHHONH BHYTPCHHEHW IMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUl, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIECTBA, PAaCIIUPEHUE >KU3HEHHOTO
ONBITA U ONBITA ACATEIBHOCTH B IMPOLECCE PEATN3AIMHA OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIILHOM AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUaIOIIEerocs Kak akTUBHOTO U

OTBETCTBEHHOTO 4JIeHA POCCUHUCKOTO OOIIEeCTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KCHHE
3aKOHa U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON [EATEIBHOCTH IIPU  CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4E€OHBIX U IMO3HABATENIbHBIX 3a7a4, BBITTOJHCHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENAENATh COOCTBEHHYIO TIO3UIIMI0 1O OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JCUCTBUSX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aUMO/JICUCTBUS JIIOJIEH ¢ pPa3HBIMHU YOEKJICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COIIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TO3HABaTEJIbHBIX M HCCIEAOBATEIbCKUX 3aJlay, YBaXKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIIMOHEHTOB TNpHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh pOCCUICKON IPaKIaHCKON UJEHTUYHOCTH,
MaTpuOTU3Ma, YBAXXEHUS K CBOEMY HAapOAy, UYyBCTBa OTBETCTBEHHOCTH IIEPE]
Ponuuol, ropmoctm 3a cBOM Kpad, cBOK PoanHy, CBOM S3BIK UM KYJBTYpY,
MPOIIUIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJAHOMY HACJIECAUIO U MaMSATHUKAM IPUPO/IBI,
NOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHWs OWOJIOTMH B TO3HAHUH 3aKOHOB
MIPUPOJIBI, B dKU3HH YEIOBEKA U COBPEMEHHOI'0 00I11eCTBA;

uaeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CiIyXeHHuio u 3anmurte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYMBOIO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIUTENSIM, CO3/IAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS [IEHHOCTEM CEMEMHOM JKU3HM B COOTBETCTBUH C
TpaauuusamMu HapooB Poccnu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;



MMOHUMAaHUE 3MOLMOHAIBHOTO BO3ACUCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYE€CTBA TBOPUYECKOM JIUYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPMHUPOBAHNUS KYJbTYPbl 310POBbS H
IMOLMOHAJILHOTO 0JIAT OOy U

NOHMMAaHHWE W pealu3alus 370poBOro M 0Oe3omacHOro ooOpasza KU3HU
(310poBO€  mUTaHHWE, COOJIOJEHUE TUTMEHUYECKHX TMpaBWI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH U OTABIXA, peryispHas ¢uznyecKas
AKTUBHOCTH), OEpPEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOUIEHUS K
COOCTBEHHOMY (PH3UYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MMOHMMAaHUE LEHHOCTH TNpPaBWI WHAUBUIYAIBHOTO M  KOJUIEKTHBHOIO
0€3011aCHOTO MOBEACHMSI B CUTYaALUsAX, YTPOXKAIOUINX 3[J0POBBIO U AKU3HU JIFOJIEH;

OCO3HAHMWE MOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
AJIKOT0J1s5, HAPKOTUKOB, KypEHHUs);

6) TPy10BOI0 BOCIIUTAHHUSA:

TOTOBHOCTh K TpPYIy, OCO3HAHHWE LIEHHOCTH MAacTEPCTBa, TPYIOIHOOUE;
TOTOBHOCTh K aKTUBHOW AESATEIBHOCTH TEXHOJOTMYECKONW U COLUAIBLHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO

BBITIOJIHATH TAKYyI0 JEATEIbHOCTD;

MHTEpEC K pa3nuyHbIM chepam MnpodeccHOHANTBHON NeATeIbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymed mpodeccun ©  peaTn30BBIBATH
cOOCTBEHHBIE )KU3HECHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSKECHUN BCEW KU3HU,

7) 3KOJIOrM4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00pa3HOE OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
’KU3HU Ha 3emile, OCHOBE €€ CYLIECTBOBAHNS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKOM KYJIbTYphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TOCTYNKOB M OLICHKM MX BO3MOXHBIX IIOCJIEACTBUN IS
OKPYXaroIIEH CPeJIbL;

OCO3HaHWE TJI00ANTBHOTO XapakTepa AKOJOTMYECKUX MpoOJIeM M MyTed uX
peuieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETaeMble MpPU H3YYEHHH OHOJIOTUU
3HaHUA W YMEHHUS TpU PEIICHUH NpoOJieM, CBSA3aHHBIX C PaAlMOHATIBHBIM
IPUPOIOTIONB30BaHUEM  (COONIO/IEHHE  TIPaBWJI  TOBEACHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE pPABHOBECUS B SKOCHCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCAIIMX Bpel  OKpYyKalolleu
MIPUPOJIHON Cpejlie, YMEHHE IPOTHO3UPOBATh HEOJArOMpHATHBIE AKOJOTHUYECKHE
MOCJIC/ICTBUS MPEANTPUHUMAECMBIX AEHCTBUNA U MPEAOTBPAIIATh UX;

HAJIMYKME PA3BUTOTO SKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHUECKON KYJIbTYpHI,
OITbITa JIeSITEIILHOCTH AKOJOTHYCCKOU HaMnpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIBHOCTH DKOJIOTUYECKOU
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 O3HAHUS

c(hOPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECCTBEHHON MPAKTHUKHA, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOCTO MECTA B TIOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aUMOJCHCTBHUS MEXY JIFOAbMH U TTO3HAHUSI MUPA;

MMOHUMaHUe crnernuduKy OHOJIOTHM KaK HayKHh, OCO3HaHUs €€ pojlu B
(hOpPMHUPOBAaHUH PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3MaHWH IEJIOCTHOTO
MIPEACTABICHUST 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE NPHUPOMABI, YEJIOBEKA W
oOIIecTBa, B TMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEM M pelieHuHu IpobiieM
COXpaHEHMs TPUPOJHOIO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JIJII COBPEMECHHOM IMBUJIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAUIMHBI, CO3/aHUE TMEPCHEKTUBHBIX
OMOTEXHONOTH, CIOCOOHBIX  peliaTh  PecypcHble  MPOOJEMBl  Pa3BUTHUA
YeJI0BEYECTBA, MTOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM H
obecrieyeHuss  Tepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
HCIIOJB30BAaHUIO TIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJIOTUYECKUX 3HAHUN B IEJSIX
MOBBIIIICHUS ~ OOIIEeN KYyJIbTYyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOW YacTy (DYHKIIMOHAJIBLHON T'PaMOTHOCTH OOydaromuxcs, hopMupyemMoit
P U3YYCHUH OMOJIOTHH;

MMOHUMAaHHUE CYIIHOCTU METOOB MO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS ISl aHaliu3a |
OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOJSIINX B HEM HW3MEHCHHH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIFOYCHUS Ha OCHOBE HAyYHBIX (DaKTOB M
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSITEIBLHO HCIIOJIB30BaTh OHOJIOTMYECKHUE 3HAHUS IS
pelieHus nMpooJieM B peabHBIX KU3HEHHBIX CUTYaIIHsIX;

OCO3HAHWE IIEHHOCTH HAYYHOW MESATEIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEA0BATEIIbCKYIO AEATEIIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMNpephIBHOMY  00Opa3oBaHUIO |
caMO00pa30BaHUIO0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTUHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOEHHUsS yueOHoro mpeamera «buomorus»
BKJIIOUAIOT: 3HAUYMMbIE Ui (OPMUPOBAHUS MMPOBO33PEHMSI OOYyUaIOLIUXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHSITH, OTPaXKaroIIue
LEJOCTHOCTh HAyYHOM KapTUHBI MHpa U cHeHU(PUKY METOAOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SBJICHUE, IPOLECC,
CUCTEMa, HAay4yHbIM (aKT, NMPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBAHKME,  HAONIOJEHHE, U3MEpPEHHEe, OKCHEPUMEHT U  JIPYTUX),
YHUBEpCaJdbHble Yy4eOHBIE JEWUCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHBHBIE,

PEryJIsITUBHBIE), o0ecrevynBaromnme dbopmupoBanue (yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJbHOW KOMIIETEHUMH OOy4YaroluXcsi, CIOCOOHOCTb
oOyuaroumxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHHUBEpPCAIbHbIE y4eOHbIE JCHCTBHS B
IT03HABATEJIbHOW U COLMAJIbLHOM ITPAKTHUKE.

MetanpeameTHble pe3yibTaTbl OCBOCHHUS MPOTrpamMMbl CPEIHEro OOIIEro
00pa30BaHUs TOJKHBI OTPaXKaTh:

Oguanenue YHHBepPCAJbHBIMHU y4eOHbIMH MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JIOTMYECKHE TeHCTBHUSA:

CaMOCTOSITENNHO  (OPMYNIHUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIONB30BaTh TMPU OCBOCHWM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIICHHS
(aHaym3a, cUHTE3a, CpaBHEHMS, KiIacCU(HUKAITNN, 0000IICHNS ), PACKPBIBATH CMBICIT
OMOJOrMYECKUX TMOHATUH (BBIAEIATh UX XapaKTepHbIE NMPU3HAKU, YCTAaHABIUBATH
CBSI3U C APYTUMU HOHATHUSAMU);

OTIpEAENATh LENTN MACSITENbHOCTH, 3a/JaBas TMapaMeTpbl U KPUTEPUH UX
JTOCTUKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSITEILHOCTH C TOCTABICHHBIMH IIEJISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHITHS ISl OObSICHEHUs (DAKTOB U SIBJICHHIA
KUBOU MTPUPOJIBL;

CTPOUTHb JIOTMUECKHUE paACCYKIACHUS (MHIYKTUBHBIE, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYHUS B pPaccMaTpUBAEMBbIX
SBIICHUAX, (DOPMYITHPOBATH BHIBOABI M 3aKIIOUCHHUS,

OPUMEHSTh  CXEMHO-MOJCJIbHBIE ~ CpencTBa IS MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3yYaE€MBIX OMOJOTHUECKHX OOBEKTaX, a



TaK)K€  MPOTUBOPEUMU  PA3HOrO0  pOJAA,  BBISABICHHBIX B Pa3IUYHbBIX
MH(pOPMALIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH pPELICHUs MPOOJEeMbl C YYETOM aHAIM3a MUMEIOIIUXCS
MaTepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B JI€ATEIIbHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUI AESITENbHOCTH;

KOOPAMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHAX  PEATbHOTO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX POOIIeM.

2) 0a30BbI€e HCCJIEA0BATEIbLCKHUE HeiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIHHOCTH,
HABBIKAMHU  pa3pelieHuss MpodJeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEJILHOMY IIOUCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS;

MCIIOJIB30BaTh PpA3JIMYHbIE BHJIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHUS, €ro MHTEpIpEeTald, NPeoOpa30BaHUIO M NPUMEHEHUIO B Y4EOHBIX
CUTYaLIMSIX, B TOM YUCJIE MPU CO3JaHUU YUYEOHBIX U COLMATIBbHBIX IIPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMHU U METOIAMH;

CTaBUTb U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAaXOAUThb APTYMEHTHI IS J0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 33]1aBaTh [1apaMETPbl U KPUTEPUU PELICHUS;

aHANIM3UPOBaTh IIOJIYYEHHBIE B XOJ€ PEIICHHsS 3aJayd  Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaThb OLIGHKY HOBBIM CHUTYyallUsM, OLCHUBaThb HIPUOOPETEHHBIA OIBIT;

OCYILIECTBIIATH LEJICHAIIPABJICHHBIN MOUCK MEPEHOCa CPEICTB U CIIOCOOOB
JEUCTBUA B TPO(EeCCHOHATBHYIO CPEy;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENBHYIO U IPAKTHUECKYIO 00JIacCTH
KU3HEIEATEIbHOCTH;

YMETb HWHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00JacTell;

BBIJIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTHHAIIBHBIE TIOJIXO0/IbI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33]]a4H, JOITYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

3) pab6ora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-IOMYJIAPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHamu3upoBaTh



WH(GOPMAIIMIO PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUIECKH OIICHUBAThH
€€ T0CTOBEPHOCTh U HENPOTUBOPEUYUBOCTD;

(GbopMyIIMpOBaTh 3aMpOChl U NPUMEHATh PA3IUYHbIE METOJbl IPHU MOUCKE U
otbope Ouosiornyeckoil nHpopmanuy, HEOOXOAUMOM ISl BBIIIOJHEHUS! Y4€OHBIX
3a/ay;

nproOpeTaTh OIBIT HKCIOJB30BAHUS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEpLUIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IUUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (QOpMYy  IpEACTaBICHUS
ounonornueckoi napopmanmu (cxemsl, rpaduKy, TUArPaMMBbI, TaOIUIBI, PUCYHKH
H IpyToe);

UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KAuecTBE CpEICTBA Hpu padore cC
Ouonoruueckod HH(pOpMalMen: NPUMEHATh XUMHUYECKHE, (U3NYECKUEe U
MaTeMaTHYeCKHe 3HAKH M CHUMBOJBI, (OpMYIbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPEOOpa3oOBBIBAaTh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBA
HaIJISIHOCTH;

BIIQJICTh ~ HABBIKAMHM  pAaclO3HABaHMS W 3allUThl  MHPOpPMAIIUH,
nH(GOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH.

Ogi1aieHue YHHMBEPCAJTbHBIMH KOMMYHUKATUBHBIMU e CTBUSIMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTE WU TUCKYCCHH MO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOITPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHHS MpeajaracMou
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3MIMM APYTUX YYaCTHUKOB
Janora Wik JUCKYCCUN);

pacno3HaBaTh HEBEpPOAIbHBIE CPEACTBA OOIICHMS, NOHMMAaTh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOHQIUKTHI U BECTH [IEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CIOCOOAMM OOIIEHHS U B3aUMOJAEWUCTBUSA, MOHUMATh
HaMEpPEHHUs APYTUX JIOEH, MPOSIBISITh YBAXKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU (hopme (HOpMyIHpOBATH CBOM BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeIbHOCTD:

MOHUMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M HHIWBUIYaTbHOU
pabOTHI IPH PEIICHUN OHUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICHCTBUS NP PEIICHUN YUeOHOH 3a/1auu;

BbIOMpATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXA0r0 YieHa KOJIJIEKTHBA;



NPUHUMATh I[€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHHUPOBATh JCHCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIATH IUIAH JEHCTBHU,
pacnpenenarth pojid ¢ YYETOM MHEHMHM Y4YaCTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXXJOr0 y4YacTHHUKAa KOMaHIbl B
OOIIMii pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

IpeajlaraTh HOBBIE IPOEKTHI, OLICHWBAaTh HJIECH C IIO3ULIHMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSABIISATH TBOPUECTBO M BOOOpakeHNE, ObITh NMHUITUATUBHBIM.

OBiageHne yHMBEPCAJbHBIMH PEryJsiITHBHBIMH ACHCTBUAMM:

1) camoopranu3amnus:

MCIIONIb30BaTh OMOJOTHYECKUE 3HAHWS ISl BBISIBICHUS TMPOOIEM U UX
pEIIeHNs B )KU3HEHHBIX U yUEOHBIX CUTYyAIHIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM I1EJEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHUSAX M IOCTYIKaxX IO OTHOLIEHUIO K >KMBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 37J0POBbI0 OKPYKAIOIIHX;

CaMOCTOATENIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 337]aul B 00pa30BaTEIbHON
NEATENbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIFHO ~ COCTAaBJSITh TIUIAH pEMICHUS TpoOJieMbl C  Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsaTh paMKd Y4eOHOTO MpeMeTa Ha OCHOBE JMYHBIX MPEIIOYTCHHIA,

JieNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNE;

OLICHMBATh MPUOOPETEHHBIH OTIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO MIUPOKOW JPYAULMU B
pasHBIX O0NAaCTAX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOM 0OO0pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YIbTATOB LIEIISM;

BIQ/JIETh  HaBBIKAMU  [MO3HABAaTEIbHOW  pEeQUIEKCHH KaK  OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTaTOB U
OCHOBaHUH, UCHOJIb30BaTh MPUEMBI peIEeKCUHN Uil OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOT'0 PELIEHUS;

YMETh OLEHUBATH PHUCKM U CBOEBPEMEHHO NPUHHMATh PEIICHHS MO0 MX
CHUKEHHUIO;



IIPUHAMATh MOTHBBI M AapTryMEHTHl JAPYIMX INpPH AaHAIA3E PE3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHE Ce0NA M APYTHUX:

IPUHUMATH ce0s1, TOHUMAasi CBOU HEIOCTATKH U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M AapTryMEHTHl JAPYIMX I[pPH AaHAIA3E PE3YJIbTATOB
NEATEIIbHOCTH;

MIPU3HABaTh CBOE MPABO U MMPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIUH JPYTOro YeJIOBEKa.

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha
06a30BOM ypOBHE BKIIIOUAIOT crierududeckue s yueOHoro npeamera «buomorns»
HAy4YHBIC 3HAHMS, YMEHHS U CIIOCOOBI JEHCTBHUI 1O OCBOCHUIO, MHTEPIIPETALIUN U
npeoOpa30BaHUI0 3HAHUM, BUJIBI JAEATEIHHOCTH 1O MOJYYCHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIlUsX, a TAaKXKe B PEalbHBIX
KU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C Ouosiorueid. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl MPEACTABIECHBI IO F01aM 00yUYEHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4ueOHOTo mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUA O MECTE W POJIU OMOJOTUH B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (HOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPa U HAy4YHOTO MHUPOBO33PEHUsS, O BKJIAJE POCCUUCKUX U
3apyOexXHBIX y4YEHBIX-OMONOTOB B pa3BUTHE OHONOTHH, (HYHKIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA ISl PEILICHUS )KU3HEHHBIX 33144,

YMEHHUE paCKpbIBATh COJIepKaHUE OWOJIOTMYECKUX TEPMUHOB M TOHSATHM:
KU3Hb, KJETKa, OpraHuM3M, MeTa0oiu3M (OOMEH BEIIeCTB U IMpEeBpallcHHe
AHEPTUU), TOMEOCTa3 (caMoperyJsisiius), YpOBHEBas OpraHU3allUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEPOIYKLIHNS ), HACAEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHUE Hu3JIaraTb OWOJIOTMYECKUE TeOpuH (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs, I[EHTpaJbHAasl JOrMa MOJEKYJIsIpHOW Ouosnoruun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyIbTypHbIX pacteHui H. 1. BaBunoBa), ompenensiTe rpaHuUIlbI
UX PUMEHUMOCTH K JKMBBIM CUCTEMAM;

yYMEHUE BJIaJIETh METOJIAaMU HAYYHOT'O MO3HAHUSI B OUOJIOTHU: HAOJIO/IEHUE U
ONMCAHUE XKUBBIX CUCTEM, MPOLIECCOB U SBIICHUW, OpPraHU3alMs U IIPOBEICHUE
OMOJOTMYECKOTO  JKCIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3HI, BBISIBJICHUE
3aBHCHUMOCTH MEXAY HMCCIEAYEMBbIMH BEIHMUYMHAMHU, OOBSICHEHUE MOTYYCHHBIX



pE3yNIbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBO/Ibl HA OCHOBAHHMHU MOJyUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOIIECCOB: OOMEHa BEIIECTB U TMPEBPAIECHUS PHEPIHH B KJIETKe, (POTOCHHTE3a,
MJTACTUYECKOTO M JHEPreTHYecKOro OOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIJIOIOTBOPEHUS, PA3MHOKECHHS, WHIANBUAYAIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHME MPUMEHATh MOJYyUYEHHbIE 3HAHUS U1 OOBSICHEHHS OMOJIOIMYECKUX
IIPOLIECCOB U SIBJIICHUM, JUIA NPUHATUSA NPAKTHYECKUX PEIICHUN B ITOBCEIHEBHOMN
KU3HU C IeNpl0 obecrieyeHus 0e30MacHOCTH CBOETO 3I0POBbsl M 30POBbS
OKpY>KaIOIIUX JIOAEH, COOJII0IEHNSsI HOPM TPAaMOTHOTO MTOBEACHUS B OKPYXKaroLIei
NPUPOIHON cpele, MOHMMaHUue HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
COBpeMEHHOW  Ouoysorui U OWOTEXHONOTMH Ui PaAlMOHAIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHblE TE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUTHOE CKpEIMBAaHUE, CLEIUICHHOE HACJEI0BAaHUE, COCTABIIATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHUS JJIs MpEACKa3aHusl HACIEeIOBAaHUS MPHU3HAKOB Yy
OpraHHU3MOB;

yMEHHE BBIMOJIHATH J1a00paTOpHbIE U MpaKkTUYECKHEe pPadOThI, COOIIOIATH
npaBuiia npu pabote ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OpPMALIHIO
OMOJOTHMYECKOTO COACpIKAHMS, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOM MH(OpMAINK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHOJIOTHUH,
MEIUIMHE, OMOTEXHOIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHUS,
0000113t OMOJIOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJBKHUX HWCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHITUIHBIN anmapaT OUOIOrUH.

[IpenMeTHble pe3yapTaThl OCBOEHUs yuyeOHoro npenmera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUA O MECTE W POJIU OMOJOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYyHOM KapTHHBI MUpa M HAyYHOTO MHUPOBO33pPEHUS, O BKJIAJE POCCHUICKUX U
3apyOexXHBIX yYEHBIX-OMONOTOB B pa3BUTHE OHOJOTWH, (YHKIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COAEpKaHUE OMOIOTMUECKUX TEPMUHOB U TIOHSTHUN:BUJ,
HOMYJISIUS, TEHO(POH[, HBOJIOLHUSA, JBUXKYLIUME CHIbI ((aKTOpbl) 3BOIIOLUH,
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHNE, YKOJIOTHIECKUE (PAKTOPHI,



DKOCHCTEMa, TMPOAYIECHTH, KOHCYMEHTBI, pEIyLIEeHTHI, €N  MUTaHHS,
AKOJIOTHYECKas Mupamua, OMoreoleHos, onocdepa;

yMEHHME H3/araTh OHOJOTMYECKHE TEOpUH (SBONIOLNUOHHAs Teopus Y.
JlapBUHaA, CHHTETHYECKass TEOPHUs SBOJIOLUH), 3aKOHbBI MU 3aKOHOMEPHOCTH
(3aponpiueBoro cxoacra K. M. bapa, depenoBaHus TJIaBHBIX HANpABJICHUN H
myteit sBomoruu A. H. CeeprioBa, yuenus o 6mocdepe B. M. Bepnaackoro),
OTIPEICTISATH TPAHUIIBI MX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOIAMU HAYYHOI'O TIO3HAHMSI B OMOJIOTMU: HAOIIOCHUE U
OMHCaHNE JKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHW3aIisl U MPOBEICHHUE
OMOJOTMYECKOTO  JKCIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3HI, BBISIBJICHHE
3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU BEJIUYMHAMH, OOBSCHEHUE MOIYYEHHBIX
pE3yJIbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX NOHSTHUNA, TEOPUA M 3aKOHOB, YMEHUE
JieJ1aTh BHIBOJbI HA OCHOBAHHHM TOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIACTATh CYIICCTBEHHBIE TPU3HAKH CTPOEHHUS OHOJOTHMYECKUX
OOBEKTOB: BHJIOB, MOMYJSIHA, MPOAYIIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB,
OMOTeOLEHO30B U JKOCHUCTEM, OCOOEHHOCTH TIPOLECCOB: HACJIEICTBEHHOU
M3MEHUYUBOCTH, €CTECTBEHHOIO O0TOOpa, BHJI000pa30BaHMs, MPUCIIOCOOICHHOCTH
OpPraHM3MOB, JIEUCTBUS DSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TMEepeHoca
BEIIECTB M TOTOKAa JHEPIHH B HKOCHUCTEMAax, aHTPOIOTCHHBIX H3MEHEHUH B
HKOCUCTEMAxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTr€OXHMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSATH TMOJYYCHHbIE 3HAHUS Ui OOBSICHEHHS] OMOJOTHMYECKUX
IIPOLIECCOB U SIBJIICHUM, JUI NMPUHATUS NPAKTHUYECKUX PELICHUN B MOBCEIHEBHOM
KHU3HU C LENpl0 obOecrieyeHus O€30MacHOCTH CBOETO 370pPOBbsi M 370POBbs
OKPY>KAIOIIUX JIOAEH, COOJIIO/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPY KaroIIen
OPUPOIHON cpene, MOHMMaHue HEOOXOAMMOCTH HCIIONIBb30BAHUS JOCTHKEHUI
COBPEMEHHOU OMOJIOTHH JIJIsl PAIlMOHATIFHOTO MTPUPOI0NOIB30BAHNUS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJIOTHYECKUE 3a7aud, COCTABIATH CXEMBI
NEpPEeHOCca BEILIECTB ¥ SHEPIuu B 3KocucTeMax (Lienu MUTaHus);

YMEHHE BBINOJHATH JIa0OPATOPHBIE M MPAKTHUYECKHE paboThl, COOIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHUECKH OLIEHWBAaTh W HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COAEpKAaHMsI, BKJIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMALMK, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJI00ambHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOJIOTUYECKYI0 MH(POPMALUIO0 U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHSITUIHBIN anmapaT OUOJIOrUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHnoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Koan4yecTBO 4acoB

Bcero
padoThI

KonTposabHubie

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
(uu¢posbIe)
o0pa3oBaTesibHbIE

pecypchl

JlomosiHUTEIBLHAS
uHpopmManus

buonorus kak HaykKa

0.5

bubmuorexa [JOK

https://m.edsoo.ru/7f41¢292

[IpuBneyenue
BHUMaHUS
oOyJaromuxcs K
LIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHHI,
OpraHM3aIus UX
paboThI ¢
MOJy4aeMou Ha
YPOKE COIHAILHO
3HAYUMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
o0CyKIeHHUs,
BBICKA3bIBAHUS
o0y4armuMucs
CBOETO MHEHUS T10
ee TMOBOY,
BBIPaOOTKH CBOETO
K HEl OTHOILICHUS;

JKuBble cuCcTEMBI B UX

bubmuorexa [JOK

[Ipusneuenune
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OpraHu3aIus

https://m.edsoo.ru/7141c292

BHUMaHUS
o0yJaromuxcs K
[EHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHHI,
OpraHM3aIus UxX
paboThI ¢
MoJIy4yaeMoi Ha
YPOKE COIHAIbHO
3HAYUMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
o0Cy>XIeHuUs,
BBICKA3bIBAHUS
o0yJaromuMucs
CBOETO MHEHUS IO
ee MOBOJY,
BBIPAOOTKH CBOETO
K HEl OTHOILICHUS;

XUMHUYECKUH COCTaB U
CTPOCHUC KIICTKH

bubmuorexa [[OK
https://m.edsoo.ru/7f41¢292

Hcnonb3oBaHue
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
MpeaMeTa uepes
JEMOHCTPAIIHIO
oOyuaromumcs
MIPUMEPOB
OTBETCTBEHHOTO,
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IPaXxIaHCKOTO
ITOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00pOCEepICIYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB IS
YTEHU, 3a1a4 IS
pelIeHuUs,
MPOOJIEMHBIX
CUTYyalMi 1Js
00CY>KJIeHHS B
KJacce

X(HBHGI[GHTGJ’IBHOCTL KIJICTKHU

bubmuorexa [JOK

https://m.edsoo.ru/7f41¢292

Hcnonb3oBaHue
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOTO
MpeaMeTa uepes
JEMOHCTPAIIHIO
oOyuaromumcs
MIPUMEPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO
ITOBEICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIO0US U
n00pOCepICYHOCTH,
yepe3 moa0op



https://m.edsoo.ru/7f41c292

COOTBETCTBYIOIIUX
TEKCTOB JIJIs
YTEHHUSI, 33134 11
perieHus,
PpoOJIEMHBIX
CUTYyalMi 1Js
00CY>KJIeHHS B
Kjacce

PasmuoxxeHue n
VH/IUBUyaJIbHOE Pa3BUTHE
OpraHu3MOB

bubmuoreka [JOK

https://m.edsoo.ru/7141c292

[Ipusneuenune
BHUMaHUS
o0yJaromuxcs K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHHI,
OpraHu3aIus UX
paboThI ¢
MoJy4yaeMoi Ha
YPOKE COLIMAIIBHO
3HAYUMOM
uHpopManuen —
WHULIMHPOBAHUE €€
o0CyXIeHHUs,
BBICKA3bIBAHUS
o0yJaromuMucs
CBOETO MHEHUS IO
ee MOoBOAY,
BBIPAOOTKH CBOETO
K HEH OTHOIIICHHS,
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HaCHeI[CTBeHHOCTL n
N3MCHYMBOCTb OPraHn3MOB

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

[IpumeHeHne Ha
YPOKE IpynIoBOU
paboThI WiH
paboTHI B Mapax,
KOTOpBIE y4aT
o0yJaromuxcs
KOMaHIHOU paboTe
Y B3aMMOJICHCTBHUIO
C IpyruMu
00yJaromuMHUCs

Cenekiusi OpraHu3MOB.
OCHOBBI OMOTEXHOIOTUH

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

Hcnonb3oBaHue
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOTO
MpeaMeTa uepes
moabop
COOTBETCTBYIOIIUX
TEKCTOB IS
YTEHU, 3a1a4 IS
perieHus,
MPOOJIEMHBIX
CUTyalHi i
00CYKJICHHS B
KJacce

PesepBHOE Bpems

bubnuorexa [JOK
https://m.edsoo.ru/7f41¢292

Opranuzanus
paboThI ¢
MOoJTy4aeMou Ha
yYpOKE COLIUaIbHO
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3HAYNMO
uHpopManuen —
WHUIUUPOBAHUE €€
o0CyXXIeHHUs,
BBICKA3bIBaHMS
o0y4aromuMucs
CBOET0 MHEHH I10
ee MoBOAY,
BBIPaOOTKH CBOETO
K HEH OTHOIIICHHUS

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

34




11 KUIIACC

Ne
n/n

HaumeHoBaHuUe pa3iesioB U
TeM MPOrpaMMbl

KoaunuyecTBo 4acoB

Bcero
padoThbI

KonTpoabubie

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/IbHbIE

pecypchl

JlomosiHUTEIBLHAS
uHpopmManus

DBOJIOLIMOHHAA OUOJIOTUs

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74

[Ipusneuenne
BHHUMaHUS
oOyyaromuxcs K
LIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHH3aIis HX
paboTsI ¢
MoJIy4aeMoil Ha
ypOKe COLUaIbHO
3HAYUMOU
nHpopmanuen —
WHUIUUPOBAHUE €€
o0CyKIeHMS,
BBICKA3bIBAHUS
00yJaromuMHUCs
CBOETO MHEHUS IO
ee MoBOAY,
BBIPaOOTKH CBOETO
K HEl OTHOILICHUS;

Bo3HHMKHOBEHHE U pa3BUTHE
JKA3HU Ha 3eMiie

0.5

bubmorexa [JOK
https://m.edsoo.ru/7f41cc74

WNuunmupoBanue u
MOJJIEpKKa



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HCCIIEN0BATENIBCKOMN
JeSTEILHOCTH
00yJaromuxcs B
pamkax
peanu3anui UMu
WH/IUBUYaJIbHBIX U
IPYIIOBBIX
UCCIIEIOBATEILCKUX
MPOEKTOB, YTO JaCT
o0yJarmumcs
BO3MOYXHOCTh
proOPECTH HABBIK
CaMOCTOSITEIILHOTO
pereHusI
TEOPETUUYECKOM
po0JieM, HaBbIK
YBKUTEIBLHOTO
OTHOIICHUS K
qYKUM HJICSIM,

0 OpMIICHHBIM B
paboTax Apyrux
UCCleIoBaTeNeH

OpraHu3msl U OKpY>Karoias
cpena

bubmorexa [JOK
https://m.edsoo.ru/7f41cc74

IIpumeHeHne Ha
ypoKe
HHTCPAKTUBHBIX
(dhopM paboTHI C
00yJaroIUMUCS:
HHTCIUICKTYaJIbHbIX
urp,
CTHUMYJTUPYIOIIHX



https://m.edsoo.ru/7f41cc74

MMO3HABATEIIBHYIO
MOTHBAIIHIO
o0yJaromuxcs;
JUCKYCCHUH,
KOTOPBIC TAIOT
oOyuaromumcs
BO3MOYKHOCTh
PUOOPECTH OIBIT
BE/ICHUS
KOHCTPYKTHBHOTO
JTMaJIoTa;
IPYIIOBON paObOTHI
Wy paboThI B
napax, KOTOpbIe
y4aT 00yJarommxcs
KOMaHJTHOW paboTe
Y B3aUMO/ICHCTBHUIO
C IpyruMu
00yJaromUMUCS;

CooOmrecTBa u
SKOJIOTHYECKHUE CUCTEMBI

bubmoreka [JOK

https://m.edsoo.ru/7f41cc74

IIpumeHeHne Ha
ypOKe
MHTECPAKTHUBHBIX
dhopm paboThl ¢
00y4aroIUMUCS:
WHTEJUICKTYaIbHBIX
urp,
CTHUMYJTHPYFOIITHX
MMO3HABATEIIBHYIO
MOTHBAIIHIO
o0yJaromuxcs;



https://m.edsoo.ru/7f41cc74

JIMCKYCCHUH,
KOTOPBIE TAIOT
o0yJaromuMcs
BO3MO>XHOCTh
MPUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JManora;
IpyNIoOBO# paboThI
WK paboThI B
napax, KOTopbie
y4daT 00y4arommxcs
KOMaHIHOU paboTe
Y B3aUMOJCHCTBUIO
C IpYyrUMu
00y4aroIuMucs;

PesepBHOE Bpems

bubmorexa [JOK

https://m.edsoo.ru/7f41cc74

Opranuzanus
paboThI ¢
MOJTy4aeMou Ha
YPOKE COIHAIBLHO
3HAYUMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
o0Cy>KIeHHUs,
BBICKA3bIBAHUS
00yJaromuMHUCs
CBOETO MHEHUS TI0
ee MOBOY,
BBIPAOOTKH CBOETO
K HEH OTHOILICHUS



https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

34

2.5







IHOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
Kosaun4vecTBO 4acon DJIeKTPOHHBbIE
Ne Jlara P
nudposbie JonojiHUTEIbHA
n/ Tema ypoka Bcer KonTpoabHbl IIpakTnyeckun H3Yy'YeHH
o0pa3oBaTe/ibHbIE s1 uH(popmManus
Il 0 e padoThbl e pabdoThI s
pecypcbl
bu6mmoreka [IOK
buonorus B 1 https://m.eds00.1u/863e612
CHCTEME HAYK 2
https://m.edsoo.ru/863e632a
MeTo/1bl TTO3HAHUS
JKUBOU ITPUPOJIBI.
[IpakTnueckas
paborta Ne 1
bu6mmoreka [IOK
«cnonw3oBaHue
1 0.5 https://m.edsoo.ru/863e612
Ppa3IUYHBIX

METOJIOB MPHU
U3yYCHUH
OMOJIOTUYECKUX
00BEKTOBY

2

buomxornueckue
CHCTEMBI, POLIECCHI
U UX U3y4YEHUE

bubmuoreka [JOK
https://m.edsoo.ru/863e656
4

XuMHUYIeCcKnui
COCTaB KIJICTKH.
Bomau
MUHEpPAIbHBIE COU

bubnuoreka [[OK
https://m.edsoo.ru/863e674¢

Beaku. Cocras u

bu6mmoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

CTpOCHHE OCIIKOB

https://m.edsoo.ru/863e6b7
2

DepMeHTHI —
OHOJIOTHYCCKHE
KaTaJln3aTopPhI.
JlaGopaTopHas
pabota Ne 1 bubnuorexa [JOK
6 «M3yuenune 0.5 https://m.eds00.ru/863e6b7
KaTaJINTUYECKOM 2
aKTUBHOCTH
dbepmeHTOB (Ha
IPUMEPE aMIJIA3bI
WJIU KaTajasbl)»
bubnuorexa [JOK
7 Yraesoasl. JInnuael https://m.edsoo.ru/863e687
0
g Hyxneunossie bubnnoreka LIOK
KUCIIOTEL. ATD https://m.edsoo.ru/863e6d5¢
Hcropus u MeToabl
9 U3YYEHHUS KIIETKH. bubnioreia LIOK
https://m.edsoo.ru/863e6e88
Kierounas Teopus
Knerka kax
10 LEJIOCTHAS KUBas
cucrema
Crpoenue
YKapUOTHUYECKOI bu6nuoreka [IOK
11 KJICTKH. 0.5 https://m.eds00.ru/863e6f0
JlaGopaTopHas https://m.edsoo.ru/863e716¢

pabota No 2



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

«M3yuenue
CTPOCHHUS KJIETOK
pacTeHui,
JKUBOTHBIX, TpHOOB
1 OaKTepuit 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOTperaparax u
HX OIHCAHUE)

12 OOMeH BemecTB bubmuorexa [JOK
WM MeTa0O0IM3M https://m.edso0o.ru/863e766¢
13 dortocunTtes. bu6nuorexa [HOK
XeMOCHuHTE3 https://m.edsoo.ru/863e7¢98
14 DHepreTu4ecKuit bubnunorexa [IOK
oOMeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT
KJIeTKH. Jlenenue
KJIETKH. MUTO3.
JlaGopaTopHas
15 pabota Ne 3 0.5 bubnuoreka [JOK
«Haobmronenune https://m.edso0.ru/863¢e7dc4
MHTO3a B KJICTKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
Bbuocunres Oenka.
16 Peaxmus bu6nuorexa [HOK
MaTpUYHOI'O https://m.edsoo.ru/863e796e

CHHTC3a



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

17 Tpancusamus — bu6nuorexa [HOK
OunocuHTe3 OeKa https://m.edsoo.ru/863¢796¢
Hexnerounrie bu6mmoreka [IOK

18 (bOpMBI KU3HU — https://m.edsoo.ru/863¢754
BHUPYCHI 0
DopmbI bu6mmoreka [IOK

https://m.edsoo.ru/863e81b

19 Pa3MHOXKEHHUS ‘

OPTaHU3MOB I_lttps://m.edsoo.ru/863683 le

20 Meiios bubmuorexa [JOK

https://m.edsoo.ru/863e7f4a
O6pazoBanue u
Pa3BHUTHE TIOJIOBBIX
KJIETOK.
Ormno10TBOpEHHE.

bubmuorexka [JOK
JlaboparopHas

21 0.5 https://m.edsoo.ru/863e81b
paborta Ne 4 p
«3yuenue B
CTPOEHUSI TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIIpenapaTax»

WNunuBunyanbHOe bubnnorexa [JOK

22 pa3BUTHE https://m.eds00.ru/863e843
OpraHu3MOB 6
I'enernka — Hayka

3 0 bubnuoreka [[OK
HacJeJICTBEHHOCTH https://m.edsoo.ru/863e8612
1 U3MEHYHUBOCTH

24 3aKOHOMEPHOCTH bubnuorexa [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HacJIeI0BaHuUs
MPU3HAKOB.
MonorubpuaHoe
CKpEIIMBAHKE

https://m.edso00.ru/863e887
8

25

Jurudpunxoe
CKpEIIUBaHHUE.
3akoH
HE3aBHUCHUMOIO
HACJICI0BaHUS
IPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

26

CuenneHHoe
HaCJIeJIOBaHHE
MPU3HAKOB.
JlaboparopHas
pabora Ne 5
«3yuenune
pe3yJIbTaToB
MOHOTHOPUAHOTO U
TUTHOPHTHOTO
CKpEIIUBAaHUS Y
Jp0o30(¢ U HA
TOTOBBIX
MUKpOIIpenaparax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MIPU3HAKOB,
CIICTIIICHHBIX C
IIOJIOM

bubmuorexa [[OK
https://m.edsoo0.ru/863e8c60

28

N3MeHUYnBOCTE.

0.5

bubnuorexa [JOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Henacnencreennas
U3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenue
MOIU(DUKALIMOHHOMN
M3MEHYHMBOCTH,
MIOCTPOEHUE
BapUALlMOHHOTO
psanau
BApHUALMOHHOM
KpUBOI

https://m.edsoo.ru/863e8efe

29

HacnencrBennas
U3MECHUYUBOCTb.
JlaboparopHas
pabota Ne 7.
«AHanu3 MyTanun
y 1p030(uiel Ha
TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubnuoreka [[OK
https://m.edsoo.ru/863e8efe

30

I'eneTuka uyeaoBeka

bubmuorexa [[OK
https://m.edsoo.ru/863e8d7
8

31

Pe3epBHbIii ypoK.
O06o061IeHNE 110
TEME
«HacnencrBeHHOCT
b 1 N'3MEHYHBOCTh
OPraHU3MOBY



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

bu6mmoreka [IOK
Ceneknus Kak
32 1 https://m.eds00.1u/863¢921
HayKa U IpoIiecc 4
Metonn! u
bu6mmoreka [IOK
JOCTHXKEHUS
33 . 1 https://m.edso0.ru/863e921
CEJICKIIUU PaCTCHHI 4
M JKUBOTHBIX -
buorexnonorus xax bu6mmoreka [IOK
34 OTpacib 1 https://m.eds00.ru/863e933
IPOM3BO/ICTBA 6
OBIIEE KOJIMYECTBO
YACOB I1O 34

I[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KUIIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTHyeckue A p
n/n Bcero u3y4eHusi | o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLIUS U METOJIbI €€ U3yYECHUS 1 bubmorexa [OK
H g ya https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHs IpeICTaBICHAN | bubnnoreka [IOK
00 3BOJIIOIUU https://m.eds00.1u/863¢9570
bubnuorexa [JOK
3 MuKpOo3BOTOLIHS 1
P H https://m.edsoo.ru/863e9cle
[Tonynsmus Kak aIeMeHTapHas
€IMHHULIA BU/IA U SBOJIOIUH.
AHHITHA BILA N bubmuorexa [JOK
4 Jlaboparopuas pabota Ne 1 1 0.5
https://m.eds00.1u/863e99¢6
«CpaBHEHUE BUIOB 110
MOP(}OIIOTHIECKOMY KPUTEPHIOH
5 JIBMoKyIue cuiibl (3IeMEeHTapHbIe 1 bubnuotexa [JOK
(hakTOpBI) PBOTFOIIUN https://m.edsoo.ru/863e¢9da4
bu6mmoreka [IOK
6 EcrectBe it oTOOp 1 ero o 1
TECTBCHHBII OTOOP H €T GopMEI https://m.edso00.1ru/863e9ed0
Pe3ynbTaTe! 3BOIIOLIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
. BH1000pazoBanue. JJaboparopHas 1 0.5 bubmuorexa [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEILHOTO XapaKTepa
g Hamnpagnenus u nytu 1 bu6numorexa LIOK

MaKpO3BOJIOIHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpatuMocTh 3BOTIOIIHH
Ucropus xu3Hu Ha 3emiie U METOIbI
10 e€ U3y4eHus
1 I'unoressl NPOUCXOKACHUS KUZHA bubnnoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6b
12 PazButue xu3nu Ha 3emMIie Mo spam u bubnunoreka [IOK
rnepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl YBOJTIOIUN
PACTUTEIBHOTO U )KUBOTHOTO MUPA.
13 [IpaxTuueckast padora Ne 1 0.5 bubnnoreka [IOK
«M3ydeHne NCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUICKIIHSIX )
CoBpeMeHHas cucTeMa bubnunoreka [IOK
14 OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIOBEKA (aHTPOTIOTeHE3) Bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JIBmokyire cuibl ((hakTophl) bubnuorexa [JOK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa U 3BOJIIOLIUU
YeloBeKa
18 UYenoseyeckue pacsl U NPUPOIHBIE bubnunoreka [IOK
ajarTalyy 4ejioBeka https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O600111€HNE 10
19 TeMe «BO3HUKHOBEHHE U PAa3BUTHE
KHU3HU Ha 3eMJie»
20 DKoJjorus Kak HayKa
21 Cpenpl 0OMTaHHS U DKOJIOTHYECKUE bu6nuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

https://m.edsoo.ru/863eafec

AOGuotnueckue GpaKkTOpHI.
Jlaboparopuas pabora Ne 3.
«Mopdonoruvyeckue 0cOOCHHOCTH

bu6mmoreka [IOK

22 PACTCHIH 3 PAsHbIX MeCT 0.5 https://m.edsoo.ru/863eb10e
oburtanus». JlaboparopHas padbora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 broteckue daxroper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonysiiun. [Ipaktuueckas pabora
24 No 2 «IToncu€T mioTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUAOB
pacTeHH»
’s Coo01iecTBa OpraHu3MoB — bubnunoreka [IOK
OHOIIEHO3 https://m.edso0o.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnnoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKA3aTEH YKOCHCTEMBI.
27 DKOJIOTUYECKUE THPAMMU/IBI. bubmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa skocucteMm. Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTpONOreHHbIE YKOCUCTEMBI
30 buocdepa — rnodanbuas bu6numorexa IIOK
3KOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnuorexa [JOK

ounocdepnr

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3eMiun 1
1 CocymiecTBoBaHUE TTPUPOIBI U I bubnuotexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O000111eHUE TEMBI
34 «Co00111ecTBa 1 3KOJIOTUIECKIEC 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB 10O 34 )5

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

buonorus: O6mas 6uomnorus.10-11kmacer:yuedHoe
nocobue/A. A Kamenckuit,E.A Kpukcyrnos,B.B.[laceunuk.-8 -¢

u3n.,crepeorurt. M.:JIpoda, 2020

METOANYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

B.B. Ilaceunuk «Paboune nmporpammel. M: JIpoda,2015

T.A.KoznoBa Tematndeckoe v MoypoyHOE MIAHUPOBAHUE IO OMOJIOTHU K
yueOHuky A.A. Kamenckoro,B.A. Kpukynosa,B.B. [1aceunuka . O01mas

ouosorus. 10-11 kimaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

https://m.edsoo.ru/7141¢292

https://m.edsoo.ru/7f41cc74

Onucanue maTepuaabHO-TeXHHYeCKOU 0a3bl HeHTpa «Touka pocray,

HCIIOJIB3YEMOI'0 AJA peain3annuu
00pa3oBaTeJIbHBIX IPOrPaMM B PAMKAaX NPenoJIaBaHus 0HMOJI0T U
«udposas madboparopust mo 6uonoruu ViLaby:
1 becripoBoAHON MYJIBTUIATYUK C 5-10 BCTPOSHHBIMH JIaTYUKaMu | 1IT.
2 Iludposas Bumeokamepa ¢ Metauimdeckum mrarusom 0,3 MP 1 komr.
3 Kab6ens USB coequnuTenbHblil 1 mir.
4 3apsaHOe yCTpoHCcTBO ¢ kabermeM miniUSB 1 mT.
5 AnanTtep Bluetooth Bepcuu He Hike 4.1 Low Energy 1 mir.
6 Kparkoe pykoBOACTBO MO 3KCIUTyaTauu | mir.
7 llporpammHOe oOecrieueHue Ha (iem-Hocuresne 1 mT.



8 MeToaudeckue peKkoMeHIanuu o padote ¢ udpoBoii tadopartopueii (30 pador) 1 mrT.
9 Macnopt «{udposas nadoparopus mo 6uonoruu ViLaby 1 mT.
10 Mukpockornst AHSNOPTIC XSP-45 — 2 mt

Cnucok nabopaTopHbIX padoT 1o kypey «buonorus» 10 kinace

No HasBanue mabopatopHoi paboThI
/11

1. |UccrnemoBanue (poTocuHTE3a pacTeHUN

No Ha3Banue nabopaTtopHoit paboThl
/T

1. MccnenoBaHue eCTECTBEHHOM OCBEIIEHHOCTH NOMEILICHUS Kjlacca

2. |Anamm3 pH Boapl, mpoO cHera

Cnucok 1abopaTopHbIX padoT 1o kypey «buonorus» 11 kiace
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