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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke NporpaMmbl MO OHOJIOTMU TEOPETUUECKYID OCHOBY JJIf
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOITUX MENISIX U
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanuu, a TakyKe MOJI0KEHUS O CIeIUpUKE
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHMM IHKUBOM MPUPOJABI U OOECICUCHUH
CYILIECTBOBAaHMSI YelloBeYecKOoro obimiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBICHUE O LeNx, 00 00IIel cTpateruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPECTBAMU yUeOHOTO MpemeTa
«buonorus», onpenensier o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEN0BAaTEIbHOCTh
M3Yy4YEHUs] yUYEOHOr0 MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKH 00pa30oBaTEIbHOIO TIPOLECCa, BO3PACTHBIX OCOOEHHOCTEN
oOydJarommxcs.

B nporpamme o 61010THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
JEATEeIbHOCTH/YU4eOHbIX JEeUCTBUN OOyYaloOlUXCd IO OCBOCHMIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMN, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpY)Kalollehd MPUPOIHON cpene.
[TosTOMYy Hapsxy ¢ U3ydye€HHEM OOIICOMOJIOrMYECKUX TEOpUM, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JICBaHUN YEJIOBEKA, MEINKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MPUPOIHON CpeAe, aHAIU3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHHUMaHWS K TMPUKIATHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUSHUS YCIOBUM JJI PEIICHUS



OJIHOM M3 aKTyalbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOy4aronIuxcsi ClOCOOHOCTHU aJanTUPOBAThCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAET Ba)XXHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacIIUpsieT U 0000LIaeT 3HAHUS O KUBOW MpHUpoie, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, KOJOTHYECKOTO MBIIIJIEHHUS, ICHHOCTHOTO OTHOILIEHUS K KUBOUW MPUPOJEC
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLHMAIM3aLUU
oOyuaromuxcs. M3ydenne Ouosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX U HWHGOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GU3UKU, XUMUU U
reorpa¢uu. Ha3pBaHHbIe NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENEJEHUsT MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIBTYpOCOOOPA3HOrO MOJAXO0Jd, B COOTBETCTBUHU C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TNPaKTUUYECKOW AesiTenbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yMaHM3AIuU
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKkTypupOoBaHUE COAEpKaHUd Y4YEeOHOro MaTepuajlia B Hporpamme Io
OMOJIOTMM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro nmpenmera «bromorus»
BBIJICJICHBI CIIEIYIOUIUE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3Mm Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4YeCKOrO MHpay,
«OBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATU 3HAHWS JJI TPAMOTHBIX JCHCTBHUH B OTHOIICHHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHUE OOYYAIOUIUMHUCS CUCTEMbl 3HAHHM O OHMOJOTHYECKUX TEOPUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH W TOJAXOJIOB K M3YyYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OTIBITA, MOTYUYEHHBIX IPU U3yUEHUU
OMOJIOTHH;

dbopMupoBaHUe Yy OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHON 001acTH « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

st u3yueHus: 6MoJioruu Ha 6a30BOM YPOBHE CPEIHETo O0IIero oopa3zoBaHus
orBoauTcs 136 dvacoB: B 10 kmacce — 68 uvacoB (1 gac B Hememo + 1 vac w3



HIKOJIBHOTO KOMITOHEHTa), B 11 kiacce — 68 yvacoB (1 wac B Hegemo + 1 yac u3
IIKOJIbHOTO KOMIIOHEHTA).

COJEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Pounb 6uonoruu B hopMupoBaHHM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOM TIPUPOII (HAOIIOIEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHYeCKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble ¥ NpakTUH4YecKUue padoThbl:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EpHBIH.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpTraHU3AIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U



YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.

depMeHTHI — OMoJIoTUYecKHe KaTain3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunabl. Otimuuns
(epMEHTOB OT HEOPTAaHUYECKUX KaTaIN3aTOPOB.

VYrieBoibl: MOHOCaxXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkuum sunuaoB. CpaBHEHHE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenuie u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Krerka kak nieioctHas xuBas cucrema. O0Iire Npu3HaKy KIETOK: 3aMKHYTast
HapykHas memOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsA CTEHKA, MIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[IpoucxoxieHrne MUTOXOHJpUW W TiacTul. Bunabl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BKirroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiineH, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAEY,
«Pacrnipenenenmue XuMU4IECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.



Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «buocunTes Oenka», «CTpoeHne MOJIeKyJbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucinotsl. JJHK», «CtpoeHune MosieKybl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOMIOICHUH, W3MEpPEHU, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopaTopHas pabGota Ne 2. «lM3ydyeHue cTpoeHHs KIETOK PACTEHHI,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OIMCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPruM B NOHUMAHUU
MeTabor3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBINA U reTepoTpodHbIil. Ponb hepmeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peaknumn
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAYECHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMIIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTalbl dHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero BHIbl. KuCIOpOIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.



bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U 4YEJIOBEKA, BbHI3bIBAEMBbIE
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpasza.  lIpodunakruxa
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbios, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-annkanun «Yasoenue IHK u Tpanckpumnius»,
«buocunres 6enka», « CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U moJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJBO€, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE TSI CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. Ilpouecchl, MpoUCXOdIlIe Ha CTagusxX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIETOK — ramer (CrnepMmaro30uj, SHIEKIeTKa) — CIIEPMATOreHe3 M OBOTCHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUSl Y MO3BOHOYHBIX YKHUBOTHBIX:
npobnienue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTue. THIIBI



MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMPsAMOE, Hemnpsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JHK», «Muto3y,
«Meiiosy, «IIpsMoe U HenmpsiIMOe pa3BUTHE», «I 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yejioBeKay, « OCHOBHBIE CTaUU OHTOI'CHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOITUTAIOWIETO», «SHIEKIIeTKa MIEKONUTaomero», «Kapuokunes B kineTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxp.

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKHU. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IIUTOTCHETUYECKUN, MOJEKYJIIpHO-TeHETHUUECKUM). (OCHOBHBIE TE€HETUUYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHMS MPU3HAKOB, YCTAHOBJIEHHbIE ['. MeHenem.
MonorubpuiHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH pacllleIICHUs MPU3HAaKOB. [ unoresa
YUCTOTHI TaMeT. [1oJIHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuernnieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HACJIEIOBAHUIO T€HOB. HapyIieHue ClenaeHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKre KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHele opraHu3mbl. HacnepgoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKKM U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalnmoHHasi u3MeH4YuBOCTh. Kimaccudukanus myTanuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTOpBbI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresanepHast HaCIEeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONPEIEIICHUE TEHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anam3a. HacmenacTtBenansie 3a00JicBaHUS 4YEIIOBEKA: TE€HHBIC OOJIC3HHU,
0O0JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeIoBeKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 UTOI€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus®», «Menosy», «BzanmMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moysom», «KapuoTumnel yenoBeka M KMBOTHBIX),
«Buapsl m3meHunBoCTHY, «MoaudukanmoHHas U3MEHYUBOCTh», «HacnmemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MojeNU-alIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3zoduna» (Hopma, MyTaiiuu OpMbI
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas padora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IIpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHUKALUS.
VYyenne H. 1. BaBuiioBa o ieHTpax IpouCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pactennii. LIeHTpbI MpONCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cuwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanus pexkomOuHanTHOM JIHK u TpaHcreHHeix opranusmoB. Kietounas
uHKeHepus. Kilerounesle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuniiy, «OtnanéHnas rudpuausanus», «PadoTel akagemuka M. ®@. MBaHoBay,
«lomumnongus», «OOBEKTHl OuUOTEeXHONOTUW», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03sIiICTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. IDBOJIOIUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJOLMU. [laneoHTONMOTHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, MEPEXOIHbIE (OPMBL.
buoreorpadudeckue: cxoncTso u paznuure ¢payH u (GIop MaTepuKOB U OCTPOBOB.

OMOpHOIOrHMYECKHEe: CXOJACTBA M pa3inuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHIIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonmynsnusa kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI U Apeud
reHoB. M30uus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysibTaT 3Boitonuu. Ilpumeps
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun wu  BugooOpazoBanue. Kputepunm Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (DUIIETUYECKAs, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHue OT HecleuuaTn3upOBaHHbIX MpeakoB. [Iporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuos.



Tabnunpe! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHHue», «EcrecTBeHHBIH 0TOOpY», «MHOroobpasue cOpToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocobIeHHOCTH OpPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS 3BOJIIOLMU», 00ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MIO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BiIaKHbIE ITpenapatsl «PazButre HaceKOMOroy», «Pa3BuTHe JIATYIIKWY,
Mukpornpenapar «Jlpozoduiia» (Hopma, MyTauu GOpMbI KPbLIBEB U OKPACKU TENA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaboparopHas padota Ne 2. «Onucanue nprucrnoco0JI€eHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OpPraHMYEeCKUX BEIIECTB U3 HEOPraHWYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOoIroIMK. HavanpHbIe 3Talbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEeMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBO.

KaiiHo3oiickags »3spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
XKUBOTHBIX. [TosiBNIEeHUE, paclBET U BBIMUPAHUE TPYIIT )KMUBBIX OPTaHU3MOB.



CucremMa OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IIPOUCXOXKJIEHUN uYesloBeka. Meroabsl H3ydeHus aHTponorene3a. CxoacTBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopbl) aHTporiorenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIOLNU YEIOBEKA: aBCTPAIONUTEKH, YeroBeK
ymeneli, Yenosek mnpsaMoxomdmnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlIbHAs]),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersr: ®. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOoBeHue CoOJIHEUHOU cucTeMbl», «Pa3Butue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
U300pKEHUS] KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpoHOJoTrHYecKas TaOiuia, KouleKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



OKOJIOTHS KaK HayKa. 3aa4 ¥ pa3lesbl SKOJIOTMU. MeToIbl SKOIOTHYECKUX
UCCJIENOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]yILHAs, ITOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHueckue, OMOTUYECKHME M aHTpONOreHHble. JlelcTBHE HKOJIOTMUYECKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue ¢pakropsl. Bunbl 6noTHYecKuX B3aMMOJCHCTBUIN: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. Ilapasutusm, koomepainusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPaIU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuka 4uCIeHHOCTH MOMYJISILUA U €€ Perysus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponusie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISUUUA UHPY30puu-TyPenbkny, «Ilumesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
ouoleHo3e.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B HIKOCHUCTEME.
Tpoduueckue (muuieBbie) ypoBHU dKocucTeMbl. [Iuiessie nenu u cetu. OCHOBHbIE
MOKa3aTelIu 3KOCHCTEMBI: Onomacca, MPOAYKLUHA. DKOJIOTMYECKHE TNHUPaMUJbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
camoperymsiuus, pazpurue. CyKieccusl.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuiiei, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rII00aIbHOM 3KOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yIiIepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/JIBI U ueroBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUK U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BogoéMa», «ArporeHo3», «lIpuMepHsbie
aHTPOIOT€HHbIE BO3/ICHCTBUS HA MPUPOAY», «BaxkHEHIINE NCTOUHHUKY 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  merpamanuud  nouB»,  «llapuukoBwiii  3ddexT»,  «DakTOpbI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHable OHOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUA PACTCHUH U dKUBOTHBIX,
MpUHAAJIEKAIINE K PA3HBIM IKOJIOTMYECKUM Tpynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepannu, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOT'MX HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA30BAHUA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3ylbTAaTOB OCBOECHUA IpeaMera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTU HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPYJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOTO Tmipeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJBTYPYy, NPOLUIOE W HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTAbIXa, peryiaspHas (Qu3uyeckass aKTUBHOCTb), OEpEekKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOpPETAEMBbIE TPU U3YUEHUU OMOJIOTMH 3HAHUS
M YMEHUS TpU peuleHHuH MpoOsiieM, CBA3aHHBIX C  palOHAaJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HEMPUSITHE JEHCTBUNA, MPUHOCAIIUX BPEJ] OKPYKAIOIIEH MPUPOIHOM
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MpEeANPUHUMAEMbIX IEUCTBUM U MPEJOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOM, KOMMYHMKATUBHON M COIMAIbHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pElIeHUuU MnpodaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBUIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECYpCHble  MpPOOJEMBbl  pa3BUTHUSA
YEeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OMOJOTMUECKUX 3HAHUM B IEIAX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUS MJIs aHaiu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCHOJb30BATh OMOJOTMYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCIIPEPLIBHOMY 06p8,30BaHI/IIO 141
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCT51MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JUISI (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYJAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPAMOTHOCTH M COLIMATBHOM
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHuUsl JOJKHBI OTPaXKaTh:

OBaaaenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOTHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYSCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
POTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBITIOJIHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE pEIICHHS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BHIIOJIHEHUSI yU4eOHBIX
3aj1ay;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ononornyeckoi nHGopManmu (CXembl, rpaduKH, JUATPAMMBI, TAOIHIIBI, PUCYHKH U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEJILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a/lay, YYUTHIBATh WHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThI IPH peleHnH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IICIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJ[a U KAaX/10I0 Y4aCTHUKA KOMAH]Ibl B OOIIHIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb!

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI pedIeKCUH AJI OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsl CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHUIO, HHTEPIPETALIUU U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (camMoperyJisiiiusi), YpOBHEBasi OpraHu3alus O KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 LeHTpax MHOTOoOOpasusi u
MPOUCXOKIEHHUS KyIbTYpHbIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUM, OpraHu3alus M MPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMM TMOJTYYEHHBIX PE3YJIbTAaTOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHUs Oe30MacHOCTH CBOETO 3J0POBbsi U 3/I0POBbA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIB30BAHHS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COO0OIATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(pOpPMaLMH, HAYYHO-TIONYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
NOMyJsilKsa, TeHO(QOHMA, DBOJIOLMS, ABWXKYLIUME CUIBI ((aKTOpbl) 3SBOIIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3JIarath OWOJOTrMYEecKWe Teopuu (dBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCIACAYEMBIMH BEIUYMHAMU, OOBSICHEHHE IOJYYEHHBIX pE3YyJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUI U 3aKOHOB, YMEHHUE JI€NaTh BHIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMH B HKOCHCTEMAaX, AHTPOINOICHHBIX H3MEHEHUU B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUYECKUX PEIIECHUIN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIIUX JIIO/ICH, COOII0OIEHISI HOPM TPaMOTHOTO MOBEJCHHS B OKPYXKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOIOTI0Ib30BAHMS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  JIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HaumeHoBaHue pa3jiesioB M TeM Koanuecrno yacos dyeKkTpoHHbIe (LM POBbLIE)
) NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
1 buonorus xak Hayka bubmumoteka LIOK https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus bu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 14 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
4 Kuzneneare1bHOCTb KJIETKH 16 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
P
5 ASMHOIKCHIE H HIMBIYAIbHOC 10 Butsmnorexa LOK https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTS 16 bubnmnoreka LHOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
C .0
7 CAICIIIA OPTaHHENMOB. LICHOBH 6 bubmuoteka L{OK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 PesepBHOE BpeMs 2 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
No i/ HanmeHnoBaHue pa3je/ioB U TeM KosmyecrBo yacos DJIeKTpOHHbBIe (LM (POBHIE)
) NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 DBOJIIOIIMOHHAS OMOJIOTHS 18 bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
B
2 OSHHKHOBSHUES H PASBITIE AU3HH Ha 18 bu6muoteka L{OK https://m.edsoo.ru/7f41cc74
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 10 bubnmnoreka [{OK https://m.edsoo.ru/7f41cc74
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Coo0011ecTBa U DKOJIOTHYECKHE

4 18 bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PeszepBHoe Bpemst 4 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
uugpoBbie
Ne ni/m Tema ypoka KonTpoJabHbie op
Bcero oOpa3oBaTejibHbIE
padoThI
pecypcsl
bubmuoreka [JOK
1-2 buonorus B cucreme Hayk 2 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
3.4 [IpakTuueckas padbora Ne 1 9 bubnnorexa [JOK
«Mcnonp30BaHue pa3IM4YHbIX METOIOB IIPU https://m.eds00.ru/863e6122
U3y4eHHH OMOJIOrHYECKHX 0OBEKTOBY
5.6 buonornueckue cucTemsl, TPOLECCH U UX 9 bubnunoreka [JOK
U3y4eHue https://m.eds00.ru/863e6564
7.8 XuMHUeCcKul cocTaB KIeTKU. Boga u 5 bubnmoreka [JOK
MHHEPAIbHBIE COJIA https://m.edso00.ru/863e674e
bubmuorexa [JOK
9-10 b . 2
e, COCTaB 1 CTPOCHHE GenKoB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE Eub OK
11-12 Katanuzaropsl. JlaboparopHas padora Ne 1 2 noimorexa 1

«3yyeHne KaTaIuTHYECKON aKTUBHOCTH

https://m.edso0.ru/863e6b72
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(dbepMEeHTOB (Ha IpUMEpPe aMUIIa3bl WIH

KaTaJiasbl)»
bubmuoreka [JOK
13-14 .
3 YrueBogeL. Jim e https://m.eds00.ru/863e6870
bubmuoreka [JOK
15-16 Hyxrennoseie knciiorst. AT® https://m.edso00.ru/863e6d5c
17-18 Hctopust u MeTOIbI U3YYECHHS KIICTKHU. bubnmoreka [JOK
Knerounas Teopus https://m.edso00.ru/863e6e88
19-20 Kinerka kak 11e10CcTHas KUBasi CHCTEMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopnas padora Ne 2 «3yuenne
PaTOPHATP . 1 bubmuoreka [JOK
CTPOCHHUSI KJICTOK PaCTCHUM, )KUBOTHBIX,
21-22 5 5 - https://m.edso0.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIHCaHUE»
93-24 KonrtponsHas padora Ne 1«Kierka» bubnnorexa [JOK
OOMeH BeIeCTB UM META00IN3M https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
2526 dorocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
21-28 Onepremieckuii oOmeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN IMKII KIeTKU. [{eneHue
KkIeTku. Muto3. JlabopaTopHas padora Ne 3
29-30 «HabmoneHre MUTO3a B KJIETKaX KOHYMKA bubmorera [JOK
A https://m.edso0.ru/863e7dc4
KOpEITKa JTyKa Ha TOTOBBIX
MUKpOTIperapaTax»
31-32 buocunTes 6enka. Peakuus MaTpuaHOTO bubnuorexa [JOK

CHHTC3a

https://m.eds00.ru/863e796e
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bubmuoreka [JOK

33-34 Tpancusmus — OnocuHTE3 OelKa httos://m.edsoo.ru/863e796e
bu6mmoreka [JOK
35-36 Hexkierounsie GOpMBbI )KU3HU — BUPYCHI httos://m.edsoo.ru/863¢7540
bu6mmoreka [JOK
37-38 ®DopMBbI pa3MHOKEHHUST OPTaHIU3MOB https://m.edso0.ru/863e81h6
https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
39-40 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
41-42 OmnogorBopenue. JlabopatopHas pabora bubnmoreka [JOK
Ne 4 «3yuenune cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTax»
bu6mmoreka [JOK
43-44 NHauBHyanbHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e8436
45-46 I'eneTrika — Hayka O HaCJIEACTBEHHOCTH U bubnuorexa [JOK
U3MEHUYHUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
47-48 NpU3HaKoB. MOHOTHOpUIHOE bubmmorexa [TOK
P ) P https://m.eds00.ru/863e8878
CKpEIIUBaHHE
JurubpunHoe ckpenyBaHue. 3aKOH bubmuorexa [IOK
49-50
HE3aBHCUMOI'0 HACJIeI0BaHUs IPU3HAKOB https://m.edso00.ru/863e89a4
CuernieHHOe HaClleJJOBaHUE MTPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
51-52 e3 J'II::TaTIZ)B M(?HO]"I/I6 UJTHOTO IZq bubmmorexa [JOK
pesy pH https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOIpEnapaTax»»
53.54 I'eneruka nona. HacnenoBanue npu3Hakos, bubnmoreka [JOK

CHOCIINICHHBIX C ITIOJIOM

https://m.eds00.ru/863e8c60
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N3menunBocTh. Henacnencreennas

W3MEHYHMBOCTH. JIJabopaTopHas pabora Ne 6.

Nzyuenue moauduKamoHHOMN bubnmoreka [JOK

55-56 2
W3MEHYUBOCTH, TOCTPOCHUE https://m.edso00.ru/863e8efe
BapHAIlMOHHOTO psiJia U BapHaIllHOHHOM
KpHUBOW»

HacnenctBeHHas H”3MEHYHBOCTb.

57.58 JlaboparopHas pabota Ne 7. «AHanu3 5 bubmmoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»

59-60 I'enernka yenoBeka. 5 1 bubmuoreka [JOK
Kontponbnas padota Ne 2 «I'eHeTHKa» https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME

61-62 «HacmencTBeHHOCTh ¥ H3MEHYHUBOCTD 2
OpPTaHU3MOBY

bubnunoreka [JOK

63-64 (Cenexupa kax Hayka u mpouece 2 https://m.edsogru/863e9214
MeToap! M TOCTUIKEHUS CEJIEKIINNA bu6mmoreka [JOK

65-66 . 2
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214

67-68 broTrexHoorus Kak orpacib 9 bubnuorexa [JOK
npou3BoAcTBa.Pe3epBHOE BpeMs https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2

11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KourpoJuabHbie
Bcero P
padoThI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl
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bubmuoreka [JOK

1-2 IBOIOLKS 1 METOBI € M3y EHHA https://m.edso0.ru/863ea20e
3.4 HcTopus pa3BuTHS npeAcTaBIeHUl 00 bubnmoreka [JOK
IBOJIIOLIMH https://m.eds00.ru/863e9570
bubmuoreka [JOK
>-6 Muipoosostions https://m.eds00.ru/863e9cle
[Tonynsius Kak dJIeMEeHTapHas €IUHUTA
7.8 BUJa ¥ dBorOIMH. JlaboparopHast pabota bubmmoreka [JOK
No 1 «CpaBHeHUEe BUAOB IO https://m.edso00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
JBrkymue cuiibl (37€MEeHTapHbIC bubnmoreka [JOK
9-10
(axTOpHI) IBOTIOLUN https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
11-12 EctectBeHHbIi1 0TOOD U ero (hopMbl https://m.eds00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
13-14 BHU1I000pa3zoBanue. JlaboparopHas pabora bubnuotexa [JOK
No 2 «Onncanue npucrnocoOIeHHOCTH https://m.edso0o.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
15-16 HampasneHnus u myTu Makpo3BOJIIOLMH ngg;ﬁig;gﬁg 6369c1e
Heob6patumocTs 3BOMIONINAN
17-18 KonTtponbnas pabora Nel «9BoOImoHHOE
YUCHUE
19-20 Uctopus xxu3Hn Ha 3emiie 1 METOBI €€

U3Y4EHUS
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9122 ['unore3bl NpouCcX 0K AEHUS )KU3HU Ha bubmmorexa [IOK
3emie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emMIie 1o 3pam U bubnnoreka [JOK
23-24
nepuogam https://m.edso0.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA. Eu 1OK
nonMoTeKa
25-26 IT 0 R |
pakiieckas pabora Ne 1 « Sz]quHe https://m.edsoo.ru/863ea8bc
MCKOIIAEMbIX OCTAaTKOB PAaCTCHUH U
KUBOTHBIX B KOJUICKITHSIX)
97.28 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bubmuoreka [JOK
29-30
DBOIOUHA UENOBEKA (BHTPOMOTeHE3) https://m.edso0.ru/863eac2c
JBxyuue cuibl ((pakTopsl) bubnnorexa [JOK
31-32
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
33-34 OCHOBHBIE CTaINH PBOJIIOIINH YEIOBEKA
35-36 UYenoseyeckue pacsl U NPUPOIHBIE bubnuotexa [JOK
ajanTaluy 4ejloBeKa https://m.edsoo.ru/863eaea2
PesepBubiit ypok. O600111€HHE TIO TEME
37-38 «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HU Ha
3emie»
39-40 DKOJIOTHs KaK HayKa
41-42 Cpenbl 00UTaHMS U KOJOTMYECKHE bubnnoreka [JOK
(baxTopsI https://m.edso0.ru/863eafec
Aobuotndeckue (axtopsl. JlaboparopHas
43-44 paborta Ne 3. «Mopdonornueckue bubnuotexa [JOK

0COOEHHOCTH pacTeHU U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padora Ne 4.

https://m.edsoo.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusHue cBera Ha POCT U pa3BUTUC
YEPCHKOB KOJICYyCa»

bubmuoreka [JOK
45-4 b
540 HOTHHECKHE (aKTOPE! hitps://m.eds00.ru/863eh348
DKOJOTUYECKUE XapPAKTEPUCTUKU
47-48 nonynsiun. [Ipaktnyeckas padora Ne 2
«IoIcY€T IOTHOCTH MOIYISIUI PA3HBIX
BUJIOB PACTCHUI
bubmuoreka [JOK
49- _
9-50 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 httos://m.edsoo.ru/863eb46a
bubmuoreka [JOK
51-52 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/863eba6a
OCHOBHBIE TIOKA3aTEeJIHN YKOCUCTEMBI.
53-54 Dxonorndeckue nupamuasl. CBoiicTBa bubmorexa HOK
PAMHIBL. https://m.edso00.ru/863eb5fa
skocucreM. Cykneccus
55-56 [IpupoaHbIe 3KOCHCTEMBI
57-58 AHTpPOIIOT€HHBIE YKOCUCTEMBI
KonTpoabHas pabora Ne2 «9xonmorus»
59-60 bruocdepa — rmodanpHas 3KocHcTEMA bubmorexa [JOK
P https://m.edsoo.ru/863ebb5e
3emiun
61-62 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
o6uochepsl https://m.eds00.ru/863ebd16
63-64 YenoseuecTBo B Onochepe 3emiu
CocymiecTBoOBaHNE TTPUPOJIBI U bubnmoreka [JOK
65-66
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
67-68 PesepBHelit ypok. O000IIEHHE TEMBI

((COO6I.H€CTB3 " 5KOJIOTHYCCKUE CUCTECMBI»
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https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorusa. O6mas ouosnorus, 10 kimace/ Cuborinazos B.U., Aradponosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

* buonorus. O6mas 6uosnorus, 11 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axapona E.T., O61mecTBo ¢ orpaHn4eHHOM 0TBETCTBEHHOCTHIO «JPODAY;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MP" buosnorus" Ha caiite Enunoe coaepskanue o01ero oopasoBaHus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MH®OVYPOK, AKmnacc
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