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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHUOJIOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpeIeNICHUs] TOAXOM0B K (OPMHUPOBAHHUIO COACpPNKAHHUS y4eOHOro mpeaMera
«buonorus» cocraBwiM: KoHUenrtyaiabHble mnonoxkenus PIrOC COO o
B3aMOOOYCIIOBIICHHOCTH  II€NieH, COJep)KaHUs, pe3yJbTaToB OOYy4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIINX LEsIX U
NPUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSTHHE CHCTEMBI CpPEIHETO
oOmero oOpasoBanuss B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenrduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUM KUBOW MPUPOJIHI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TOJOXKCHUSIM,
OTpeieNIeHbl OCHOBHBIC (DYHKIIMK IPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYDA.

[Iporpamma 1o Owuomornu AaéT TMpeACTaBICHHE O MeNsiX, 00 obmen
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYydYaIOUIUXCS CpPEICTBAMHU
yueOHoro mpenmera «buonorus», omnpenenser 00s3aTENbHOE TMPEAMETHOE
CONIEp)KaHUE, €ro CTPYKTypy, pacupeleleHne 10 pa3aeliaM U TeMaw,
PEKOMEHIyeMYIO TIOCJIEeIOBATEIIEHOCTh U3YYCHUsI YI4eOHOTO Marepuana ¢ yIéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa3oBaTEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcsl.

B nporpaMmme 1o OHOJNIOTMH TakXe YUYMTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM M TPEIMETHBIM pe3yJbTaTaMm
oOyueHuss B (OPMHUPOBAHUU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
NEeATeIIbHOCTH/YUeOHBIX JCHCTBUM OOYYAIOIIMXCS IO OCBOCHHUIO COJIEpIKaHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6monorum (10—11 kmaccel, 6a30BbIN yPOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuonoruu, Onarogaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHUE 3HAHWM, CBA3AHHBIX C
(opMUpOBAaHHEM  €CTECTBEHHO-HAy4HOTO  MHUPOBO33pPEHUS, LEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 310pOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXalollel NPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHEM OOIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOCHMH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMU YJI€JI€HO BHHUMAHHE HCIOIb30BAHUIO
NOJYYCHHBIX 3HAHUN B MOBCEHEBHOM KU3HU JJISl PEIICHUs MPUKIAJAHbIX 3a7a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJCTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
T€HETUYECKOTO KOHCYJIBTHUPOBaHMUS, 000CHOBaHUS IKOJIOTUYECKHU
1[eecCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIEH NPUPOJHOW Cpene, aHaau3a
BIMSIHUSL XO3SIICTBEHHOM NEATEIBHOCTH YEJIOBEKa HA COCTOSIHME MPHUPOIHBIX H



HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMAHU K MPHUKIIATHON HAIPABICHHOCTH
yueOHoro npenmera «buonorus» MpoAMKTOBAHO HEOOXOIUMOCTHIO 0OECTICUEHUSs
YCIOBH IS PEIICHUs] OJJHOW M3 aKTyaJbHBIX 33/a4 MIKOJIHHOTO OMOIOTHYECKOTO
oOpa3oBaHus, KoTOpass mpenanonaraer (GopMuUpoBaHHEe Yy  OOydarouIuxcs
CIIOCOOHOCTH aJanTHpPOBAThCS K W3MEHEHHUSM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero o0mero oOpa3oBaHHS 3aHUMAET BAXKHOE
mecto. OHa oOecrneunBaer (popMupoBaHHE y OOY4YaIOIIUXCS MPEACTABICHHUA O
Hay4YHOW KapTHHE MUpA, paclIupseT U 0000maeT 3HaHHS O KUBOW Mpupone, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMUd W DBOJIOIHH, CO3MAET
yCIOBHSI  NJIsi:  TIO3HAHHWSA  3aKOHOB  JKUBOW  MPHUPOABI,  (QOpPMHUpPOBAHHUS
(YHKIIMOHAIPHON TpPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOTO 00pasa
KU3HU, SKOJIOTMYECKOTO MBIIIJICHHS], [EHHOCTHOTO OTHOIICHHS K YKHBOW MPUPOJIE
Y YEJIOBEKY.

Bonbmioe 3HaueHNE OMOJIOTHS UMEET TaKKe JUIsl PEIICHHsI BOCITUTATEILHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIUATM3ALUU
oOyuaromuxcs. M3ydenune Guosorun oOecrednBaeT ycioBHs Uisi GopMUpOBaHUS
MHTEJUIEKTYalbHbIX, KOMMYHUKALIMOHHBIX M HMH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KyJIbTYpPBI, CIOCOOCTBYET HMHTErpany OMOJOTMYECKUX 3HAHUU C
NPEICTABICHUSAMU U3 IPYTUX yUYEOHBIX MIPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHHU
u reorpadguu. HazBaHHble MOJIOKEHUS O NpeAHA3HAUYEHUU Y4eOHOro MpeameTa
«buonorus» cocraBUIM OCHOBY Ul OIPENENIECHUS MOJIXOJ0B K OTOOpY W
CTPYKTYPUPOBAaHUIO €ro COAEpXKaHMs, IPEJICTAaBICHHOTO B IporpaMMe II0
OMoIOTHUN.

Hcnons3oBanue obOopynoBaHus «Todka pocTay Mpu peanu3aluyl JaHHOU
OII no3BosIET CO3/1aTh YCIOBHSL:

. JUISE  pacIIMpEHUs  COJEpKaHWS  IIKOJIBHOTO  OUOJIIOTHYECKOrO
o0pa3oBaHus;

. JUTSL TIOBBIIIICHUS TI03HABATEJIBHOW AaKTUBHOCTH OOYYAIONIMXCSA B
€CTECTBEHHO-HAYYHOU 00J1acTH;

. JUTSL pa3BUTHUSL JTUYHOCTH peOEHKA B mporecce oOydeHus OMOJIOTHH,
€ro CIocoOHOCTeH, (OpMUPOBAHUS W YAOBIECTBOPECHHS COIMAIBHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEN;

. st paboTel ¢  OMAapEHHBIMH IIKOJBHUKAMHU, OPTaHU3AIuN WX
Pa3BUTHS B PA3IMYHBIX 00J1aCTAX 00pa30BaTEIBHOM, TBOPUECKON EATEITHHOCTH.

Otb6op comepkanusi yueOHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C MO3ULUNA KyJIbTypOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUU C
KOTOPBbIM OO0y4aroniuecs JOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAUUMBbIE IS



dbopmupoBaHusi 0OIIEH KyJIbTYyphl, OMNPEACIAIONINE aJCKBATHOE IOBEJICHUE
YeJIOBEKa B OKpYXarolledl MPUpPOAHOU Cpeje, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
XKU3HU U MPAKTUYECKOU nAesTenbHOCTH. Oco0oe MECTO B ATOM cHCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPbIE CIIy>KaT OCHOBOM JIJIsi (pOPMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpA U
LHEHHOCTHBIX  OPHUEHTAlMAX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3ALHMH
OMOJ0rnYecKoro o0pa3oBaHus.

CTpyKTypupOBaHHE COJAEpX aHUS Y4YEeOHOro MmaTepuaja B HIpOrpaMme II0
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUK 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHusaiuu u
HBOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJIEJIEHBI CIIEAYIOIINE COAEp KaTeNbHble TMHUM: «buosiorus kak Hayka. MeToibl
Hay4yHOTO Mo3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHu3zm Kak
Oouonorunyeckas cuctemay, «Cuctema U MHOrooOpazue OpraHM4EeCKOro MHpPay,
«OBOTIOLMS KUBOU MTPUPOIB», « IKOCUCTEMBI M IPUCYIIIAE UM 3aKOHOMEPHOCTIY.

Lens wusyuenus yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHWE  OOy4YaloIIUMHUCS  3HAHUSMU O  CTPYKTYpHO-(DYHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra © MOPHOOpPETeHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUA MJIi TPAMOTHBIX JEUCTBHM B OTHOLIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX JKU3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus: ydeoHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€cTeunBaeTCs pelieHUEM CIEeIYIONINX 3a/1au:

OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBbl 3HAHUN O OHOJIOTHYECKUX TEOPHsX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOM
st OPMHUPOBAHUS TIPEJICTABICHUNA O €CTECTBEHHO-HAy4YHOW KapTUHE MHpa, O
METOJIaX HAYyYHOTO TMO3HAHUSA, CTPOCHUH, MHOTO0OpPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YpOBHs OpraHU3AlUH, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEI0BAaHUSAX B OMOJIOTHH;

(GopmupoBanue y oOydarolUUMXcs IMO3HABATEIbHBIX, WHTEIJICKTYaJbHBIX U
TBOPUYECKHX CIIOCOOHOCTEN B IPOLIECCE AHAIN3A JAHHBIX O IMYyTSIX pPa3BUTUSA B
OMOJIOrMHM HAy4YHBIX B3IVISIOB, MW W MOAXOAOB K H3YYEHMIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3allNY;

CTAaHOBJIEHHE Yy OOydwarommxcsi oOmel KyJbTypbl, (QYHKIHOHAJIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLEHUBATH SIBICHUS OKPY’KAIOIIETO
MHpa >KUBOM MNPHUPOJBI HA OCHOBAHWM 3HAHWW M OIBITA, IOJYYEHHBIX IIPU
U3Y4YEHUN OHOJIOTHH;



dopMupoBaHUE y OOYyYaIOMUXCS YMEHHHA WIUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHWW B TPAKTUYECKOW MACATEIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOIOTHI;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOCHUS dTUUECKUX
HOPM TIPH TIPOBEJICHUN OMOJOTUUYECKHUX UCCIICIOBAHHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTMYECKMX 3HAHWUW IS TIOBBINICHUS YPOBHSI
AKOJIOTHYECKOU KYJIBTYPBI, 111 POPMUPOBAHUSI HAYIHOTO MUPOBO33PCHHUS;

NPUMCHEHUE TPHOOPETEHHBIX 3HAHWM U YMCHHUH B MIOBCETHEBHOM YKU3HH JIJIS
OIICHKH TIOCJICJICTBUIA CBOCH JESITEIILHOCTH IO OTHOIICHHUIO K OKPYIKaroIel cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIOIEHHE Mep NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», uzydaemas Ha
0a30BOM YpPOBHE, SIBJIICTCS 0053aTEIbHBIM YUEOHBIM IMPEAMETOM, BXOJSIIHM B
COCTaB MpeaMETHOM 00acTn « ECTeCTBEeHHO-HAYUYHBIC TIPEIMETHIY.

Jist u3ydeHust OMOJI0THU Ha 0a30BOM YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs
otBoauTcs 68 yacoB: B 10 knmacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
gaca (1 gac B He/IeII0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. HapBun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHHE pa3IMUHBIX METOJOB MPH
U3YUYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI H UX OPTraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIMKN OMOCHUCTEM:
MOJICKYJISIPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJISIMOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTeOeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuubr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbBIE BELIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne OelKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHNMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TE€pBUYHAsA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



®depmeHTHl — Ouosiormyeckue Kartaiauzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. BuTamuHsbI.
Otnnuus pepMEHTOB OT HEOPTaHUUECKHUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a ©  JAe30Kcuprbdo3a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOIEH,
HeJuT0103a). buonoruueckue GyHKUIUN yTriIeBOAOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHbie cBoiicTBa. buomornveckue Qynkuuu saunugoB. CpaBHEHUE
yTJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIeuHOBbIX KUCIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue u ¢pynxiuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIUH.

HuTonorust — Hayka o kietke. Kinetounas teopus — npuMep B3aUMOJIEHCTBHS
uje u (HaKkToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUCHHUSI KIIETKH.

Knerka kak 1enoctHass >kuBas cuctema. OOmMe NPU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, moinekynsl JIHK kak renernueckwmii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunel K1€TOK: »JyKapuoTHYecKas M TpokapuoTudeckas. OcoOeHHOCTH
CTpOEeHUsl MpoKapuoTHdyeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIWYMUS PACTUTENBHOM, JKUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbynknuu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U pyHKuuH. [luTomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHownabl kieTkw: OIIC, ammapat ['onbmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOUABl KIETKH: MUTOXOHJAPUH, IUIACTHIBL.
[Ipoucxoxxaenne MHUTOXOHApPUH W TuiacTud. Buapl mactun. HememOpanHbIe
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTP, LEHTPHUOIU, PECHHUYKH,
KryTUKU. OYHKIIMN OPraHOMI0B KJIETKU. BrirroueHus.

SAnpo — perynaropusiii 1ieHTp kiaeTku. CTpoeHue snpa: siaepHas o00J0vKa,
KapuoIUia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XHMUYECKHUX JJIEMEHTOB B HEXKHUBOU
npupoje», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuel u cxeMmbl: «llepuoamyeckass Tabauna XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIeKyJIbl BOJIb», «brocuHTe3 6enkay, « CTpoeHUE MOJICKYJIbI OeIKay,



«Ctpoenue dpepmentay, «Hyknennosbie kucnothl. JTHK», «CTpoeHne MoneKybl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTpOeHUE KUBOTHOU KIETKWY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MPOKAPUOTHYECKON KIIETKNY,
«CtpoeHue sipa KIEeTKI», « YTIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJIOBaHUE MJid MPOBEICHUS
HAOIOJIEHNU, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMIIIa3bl WM KaTalasbl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil IMOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpEernapaTtax U HxX
OMHMCAHUEY.

Tema 4. ) KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIu3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHblid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCTh POTOCUHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KU3HH
Ha 3emuie. BausiHue ycinoBuii cpenpl Ha (OTOCHHTE3 M CIOCOOBI TMOBBILIECHUSI €T0
IPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKUe OakTepru. 3HaUeHHEe XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTke. PaciierieHne BelecTB, BbIACICHUE U
AKKyMYyJIUDOBAHWE DSHEPruM B KIETKE. OTalbl HHEPreTHYECKOro oOMEHa.
I'mukonus. bpoxenue m ero Buapl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnurenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peakumu wmatpuuHoro cuHTe3a. ['eHermueckas wuHbopMmarus u JIHK.
Peanuzanms reHeTwdeckoil mHMOpManuu B KiIEeTKe. ['€HETMYECKUH KOI U €ro
cBoictBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OouocunHTese Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTM CTPOEHUS U JKM3HEHHOrO IIMKJIAa BUPYCOB.



bakrepuodaru. bonesnu pacTeHui, >KMBOTHBIX W UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedumura venoseka (BUY) — BozOyaurens CIIN/a.
OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUS,
«HepreTuyeckuii oOMen», «Xioporact»y, «Potocunres», «Ctpoenue JTHK»,
«Ctpoenue u pyHKIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpummsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii 1muki, wiv >KW3HEHHBIW LUK KieTku. MHTepdasza m MuTO3.
[Ipomecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JIMTTOn AHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBL. XpOMaTHIbI.
[utonornueckue OCHOBBI Pa3MHOXKEHHS W HMHAUBUIYAIbHOTO  PAa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubesnb KIETKH — aromnTo3.

@opMbI pa3sMHOKEHUS OPTaHU3MOB: OecIoyioe U moyioBoe. Buasl Oecmonoro
Pa3MHOXXEHUS: JE€JIEHUE HAJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE I CEIEKIUU.

[TomoBoe pa3MHOXKEHHE, €TO OTIHYUS OT O€CIIOI0TO.

Meiio3. Cranuu meio3za. Ilponecchl, mpoHcXoisiue Ha CTaAusAX Meno3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuit cmpicin u
3HAYEHHUE MEHo03a.

['ameTtorenes — mpormecc 0Opa30BaHUs TIOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBbIe kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (crnepmMaTo30uj, SAHUIEKIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepmMaTo3ousioB. OIIoI0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorene3). Jrtanbl 3MOPUOHATIBHOTO PA3BUTUS Y MO3BOHOYHBIX >KMBOTHBIX:



npoOneHue, racTpyisiuus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TPsIMOE, HENpsAMoe (Ju4uHOuYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUSI OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menos», «llpsmoe u HenpsAmMoe pa3BUTHE», «] aMeTOreHe3 y MIIEKONUTAIIUX U
4yeoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MMKPOCKOTI, MUKpPOTpEnaparThbl «CnepmMaTo30uasl
MJIEKOTIUTAIOIIEro», «SiekneTka MiekonuTaromero», «Kapuokuues B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-almuiuKaius «JleneHne KIeTku», MOJeNb
JIHK, moxenp meTadhazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoOThI:

JlaGopatopHast padota Ne 3. «HaOmiomenue muTo3a B KJIETKaX KOHYHMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIpEnapaTax».

JlaGopatopHast paGota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieicTBeHHOCTH M1 U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aauun reHeTUKd. Mictopust pa3BUTHS TeHETUKU. Posib uTonoruu
U SMOpHOJIOTMH B CTAHOBJIEHWW TEHETHKU. BKiIam poccHiickuX U 3apyOesKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUM,
IUTOTC€HETUYECKUM, MOJIEKYJSIPHO-TeHETHUeCKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHaenem.
MonoruOpuiHOe CKpelluBaHUE. 3aKOH €IUHO0-00pas3usi THOPHUIOB IIEPBOTO
nokosnieHus. IlpaBuno agoMuHUpOBaHUA. 3aKOH paACLICIJICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramet. 1loyiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTHYecKWe  OCHOBBI  JUTHOPUIHOTO  CKPEIIWBAHMS.
AHanusupyrouiee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIpEIeNICHHsI TEHOTHUIIa 0COOU.



CuemnieHHoe  HacneioBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapymieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHUE KapThl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbIE
xpomMocombl. ['omorameTrHble M TreTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

HN3meHnunBoCTh. BBl N3MEHUMBOCTH: HEHACIJICACTBEHHAS U HACJICICTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAIITMOHHON U3MEHUUBOCTH. BapualimoHHsIil psif 1 BapualimoHHas KpuBasl.
HopMma peakumu npuszHaka. KonuuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTH. MyTallMoHHAast u3MeHYUBOCTh. Kiaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYIMHBI MyTalruidi. MyTtareHHbie (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeAcTBeHHOM n3MeHunBocty H. Y. BaBuioga.

BuesnepHas HaciaeCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKA: FreHeaIOTHYECKUM, OJIM3HEIOBBIN, [IUTOr€HETHUECKIUHM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C MOMOIIbIO
[111P-anamm3a. HacneacTtBennble 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTtuueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUTIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPO(UIAKTUKH U JICUYCHUS TCHETHICCKUX
Oone3Hell. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIMIIMHCKON
T€HETHKU B TIPEJOTBPAILICHUH U JICUCHUU F€HETHUYECKUX 3a00JI€BaHUI YeIOBEKA.

JdemoncTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBunos.

Tabmuuel ©W  CXEMBL: «MoOHOTHOPUHOE  CKpEIIMBAaHME M  €ro
IIUTOTEHETUYECKasi OCHOBAa», «3aKOH pAaCHICIUICHHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpumaHOoe  CKpeluBaHUE,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUS, «Meiio3»,
«B3anMonencTBUE AJUIENBHBIX TE€HOBY», «l'eHeTudeckue KapThl pPaCTCHUH,
JKUBOTHBIX W 4YeJoBeka», «['eHeTmka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CLHEIUICHHOTO C TMoJioM», «KapuoTumbel 4YeaoBeKa U KUBOTHBIX», «Buabl



U3MEHYMUBOCTHY», «MoaudukalnoHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTuka rpyImi KpoBu», « MyTalluOHHAsE U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKaiuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«Henonnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (Hopma, MyTauu
(bopMBI KPBLIILEB M OKPACKU Tefa), TepOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHMS Y APO30(HIIbI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKAIIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOTO Ps/1a U BAPUALIMOHHOW KPUBOW».

JlaGoparopHas padota No 7. «AHanu3 mMyTanuil y Apo3o(duibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBiieHHE U aHadu3 POIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLEcC. 3apOXkKAEHUE CEJEKIMU U JOMECTUKAIUS.
Yuenne H. WM. BaBunoBa 0 MeHTpax NPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpOMCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBbIE METO/BI CENEeKIIMU. MaccoBbId U UHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HWHOpuAMHT. Ywucras nuHusA. CKpelUBaHHE YWCTHIX JTHUHUH.
I'etepos3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHT.
Otnanéunas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUILIOUAOB. JIOCTHMXKEHUS CENeKIMU pACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. Tallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcrennbix opranu3moB. KietouHas
uHXeHepus. Kiietounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTECHUMN.
KiionupoBaHne BBICOKONMPOIYKTHUBHBIX CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB.
Dkonoruyeckue U ITtudeckue  npobnembl. I'MO  —  reHeTuuecku
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoOB.

Tabnuiplt 1 cxeMbl: kKapta «LIeHTphl MNPOUCXOXKIECHUSI W MHOTO00paszus
KyJbTYpHBIX pactenuily, «Ilopoasl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYypPHBIX



pactenuit», «Otnanénnas rudpuauzanusy, «Padotsl akagemrika M. @. MBanoBay,
«Tonmummongus», «OObEKTH OuOTEXHOJNOTUWY», «KieTouHble KyabTYypbl U
KJIOHUPOBaHHE», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJIsKH IUI010B U KOPHEIJIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuil «CenbCKoX0391CTBEHHBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHIKEHUS CENEKIUU pPACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHILIUIO, IIJIEMEHHYO bepmy,
COPTOMCHBITATEAbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpPaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOTHS.

[IpeanochyIKu BO3HUKHOBEHHS DBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopuss U e€ MecTo B Ouosioruu. BimsiHue »BONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBujerenscTBa ABOJIONUHU. [lajieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS] BUJOB B IMaJCOHTOJOTUYECKON JIETOMUCH, TMepexoAHbie (QOpMBI.
buoreorpadguueckue: cxocTBO U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NIMUYUs SMOPHUOHOB pa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHBIE,
PYJIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCeX
OpraHU3MOB.

OpomonionHass teopus Y. JlapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OTrPAaHUUYEHHOCTH PECYpPCOB, HEOIpeAenaEHHass U3MEHUYHBOCTD,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTD) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomtonus. [Tonmynsiiusa kak e1TMHUIA BUIA U 3BOJIIOLIUH.

JIBrkyuiue cuibl (pakTophl) 3BOJIIOLUU BUAOB B MpUpoje. MyTallMOHHBIN
npolecc U KOMOMHATHUBHAs HM3MEHUYMBOCTb. [lomynsiiMOHHBIE BOJIHBI U JApeud
reHoB. M3oasiust U Murpanusi.

EctectBenHbii oTOOp — HampaBiusomuii (Gakrtop dBomroruu. DopMmel
€CTECTBEHHOr0 0TOOpA.

[Ipucnoco6ieHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boonuu. [Ipumeps
MPUCIIOCOOJIEHUI Y Oprannu3MoB. ApoMop(do3bl U UIHO-aJanTallKH.



Bun wu BugooGpazoBanue. Kputepun Buma. OcCHOBHblIE  (OpPMBI
BU1000pa3oBaHus: reorpaduyeckoe, SKOJIOrHIeCcKOe.

MakposBomonus. DopMbl  3BOJIOLMM:  (puiieTHYeCKas, JUBEpreHTHas,
KOHBEPIeHTHasl, nmapasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[IpoucxoxieHrue OT HecleUMaaIu3upOBaHHbBIX MpenkoB. IIporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JdeMoHcTpanum:

Iloptpersr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkensb, ®. Mromiep, A. H. Ceepuos.

Tabnuupl u cxembl: «Pa3BuTHE OpraHMYEecKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOUHBIX  UBOTHBIX»,  «Apxeontepukcy, «Dopmbl  GopbOBI  3a
cyuiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroodbpasue copToB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyTalnmonHas
U3MEHUYUBOCTHY», «ApomMopdossi», «Hamoananranumy», «OOmas aereHepanus»,
«/IBmwxymue cunbl sBomonmny, «Kapra-cxema wapmipyra myTemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMHU OKPACKH,
HA0Op IJIOJIOB M CeMsH, Koyuekuus «lIpumepbl 3alUTHBIX TPHUCTOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHbIE HAMPABJICHHS SBOIIOLUNY», 00bEMHAS MOJENb
«CTpoeHue TOJTOBHOIO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mwupa, Koulekiusi «@DopMbl COXpPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX UM pacTeHui», Mojenp ammiukanusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «Jlpozoduna» (Hopma, myTanuu (HOpMbl KPBUIBEB U
OKpAaCKH TeJa).

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOPQOIOTHIECKOMY
KPUTEPUIO.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4HbIE TPEJICTABICHUS O 3apOKJICHUM >KW3HU. HayuHble THIIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 W MNaHCHEpMHs. XHUMHYECKas
3BONIIOLMS. AOHMOT€HHBId CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKIECHNE XUMUUYECKON 3BOoIonnH. HavanpHble sTansl
ouosiornueckoi spomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX



CTPYKTYp U BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTAaHU3MOB.

Paseutre xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. [lanmeosoiickas dspa u e€ mNepuoabl: KEeMOPHUNCKHIA,
OPAOBUKCKHM, CHITYPUUCKUN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa U €€ NepUOAbl: TPUACOBBIN, FOPCKUM, MEIIOBOMU.

KaiiHo3oiickass 3pa u €€ Tepuoabl: NaJICOrC€HOBBIM, HEOrCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOIIMM PACTUTEIBHOTO M KHUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHU u
*KUBOTHBIX. [TosiBIIeHNE, pacBET U BEIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYecKOro MHpA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKAa. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npeacTaBieHui o
MPOUCXOXKJACHUU 4YeJIoBeKa. MeToabl u3yueHus aHTpornoreHeza. CxoAcTBa U
pa3nuyus YeI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YeJIOBEKA.

HBuwxymue  cwibl  (akTopel)  aHTpomoreHe3a.  HacnencrtBenHas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbI 00pa3  KU3HH,
U3rOTOBJIEHUE OPYIU TPYIa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenbii, YemoBek mpsaMoxondmud, YenoBek HeaHAEpPTalbCKuM, YeloBek
pa3ymHbIii. Haxonku HCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JAacCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOHIHAS
(eBpasmiickas),  Herpo-aBcTpajJioujaHass  (dPKBaTopualbHasi),  MOHTOJIOUJIHAS
(a3maTcko-amMepuKaHcKas).  YUepTbl  MPHUCHOCOOJIEHHOCTH  MpEACTaBUTENECH
YEJOBECUECKUX pac K YCJIOBUAM CYUIECTBOBaHMS. ENMHCTBO 4enOBEUECKHX pac.
Kputuka pacusma.

JdemoncTpanum:

[Moptpers: ®@. Pemu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne ConHeYHOM cucTeMbly, «Pa3Butune
OpranM4eckoro wmupa», «PacturenpHas kietka», <«OKuMBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MHpay,
«CpaBHEHME AHATOMHMYECKHX YEpPT CTPOCHHUS YEJIIOBEKa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKMX  HAXOJOK  TPEIKOB
COBPEMEHHOI'0 4eJOoBeKay, «lpeBHeummue moan», «peBHue monn», «llepBbie
COBpPEMEHHBIE JTI0IN», «HeroBeueckne pacoh».



O6opynoBanue:  mymspku — «[IpoucxoxaeHne — denoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTallblla, KPOMAHBLOHIIA), CIIETIKU WIH
M300paXKeHUs KaMEHHBIX OpYJIUi MEepBOOBITHOIO ueloBeka (KaMHU-YOMIEPHI,
pyowia, ckpebiia), TEOXpOHOJOTHuYecKas TaOnuma, Koyuiekius «Dopmbl
COXPAHHOCTH MCKOTIAEMBIX JKUBOTHBIX U PACTEHUID.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne mcKomaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIUSIX).

OKcKypeus «IBONIONUS OPraHUYEcKoro mMupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WK KpaeBeIuyeCcKuil My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kawuas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjau U pa3zesibl IKOJIOTHU. METOIbI KOJIOTHYECKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPTraHW3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAs.

Okonornyeckue (¢aktopel. Knaccudukamuss 5KOIOTHYECKUX (PAKTOPOB:
abuoTHdeckrue, OMOTHYECKHWE U aHTPOIOreHHbIe. JIeHCTBHE HKOJIOTHUYECKUX
($aKkTOpOB Ha OPraHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnennst  OpraHU3MOB K  JIEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckrue puTMsl.

buotnueckue (baxTopHI. Bunbr OMOTHYECKUX B3aMOJICHCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CMMOM03 u ero (opmsl. [lapasutusm, koomneparms,
MyTyaJlu3M, KOMMEHCAJIu3M (KBapTHPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HauYeHHE OHOTHYECKMX B3aMMOJCHCTBUN JIJI1 CYIIECTBOBAHUS
OpraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyssiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IMPUPOCT,
murpanus. JIlnHaMuka YucI€HHOCTH NOMYJISIUU U €€ PeryJIsaLus.

JdemoncTpanum:

IToptpetsl: A. I'ym6ombar, K. @. Pynbe, 3. ['ekkens.

Tabmuuper u cxemsl: kapta «lIpupomnsie 30HbI 3emin», «Cpenbl oOUTaHUS
opranu3mMoBy», «®doronepuoauzm», «llonmymsiiuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMyJISAuy nHGY30puu-Tyhenbkny, «lumessie memnmy.

JlaGopaTopHble M MpaKTHYecKUue padoThbI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUSY.



Jlabopartopnas pabota Ne 4. «BnausiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padota Ne 2. «Iloacy€T mIOTHOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. CooOmecTBa ¥ IKOJIOTHYECKHE CUHCTEMBI.

CooOmiectBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OuOIIEHO3a: BHUA0Basd,
NpOCTpaHCTBEHHas, Tpoduueckas (muimieBasi). Bunabl-momuHantel. CBs3U B
OuoLIeHO3E.

DKkoJioruyeckne cucteMbl (dkocucTembl). [loHsiTue 00 »dKocucTeMe U
ouoreorieHoze. DyHKIMOHAJIBHBICE KOMIIOHEHTBI JKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIEeCTB U MOTOK YHEPTUHM B IKOCHUCTEME.
Tpoduyeckue (muiIeBbie) YPOBHM DJKOCHUCTEMBbI. [IWIleBbie IIeNMA H  CETH.
OcCHOBHBIE TOKa3aTeJIM HSKOCHCTEMBI: OuoMacca, MPOIYKIHSA. DKOJIOTHYECKUE
NUpaMUJIbl: TPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOWCTBAa JKOCHUCTEM:
YCTOMYHUBOCTh, CAMOPETYJIsiiusl, pa3Butue. CyKieccus.

[IpupoaHbIle SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. IKOCUCTEMA XBOMHOIO
WJIY IIMPOKOJMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE ~ DKOCHUCTEMBIL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop yCTOWYMBOCTH »sKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uochepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprl. XKuBoe BemectBo u ero ¢ynkuun. OcobeHHOocTH OHMOchephl Kak
robaNbHON dKocucTeMbl. [[nHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HAbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPONIOreHHBIE U3MEHEHUS B Orocdepe.
I'moGanbHBIC YKOIOTHYECKHUE TTPOOIEMEL.

CocyuiecTBoBaHuE MIPUPOJIBI u YeJI0BEUECTBa. CoxpaneHnue
O6uopazHooOpasusi Kak OCHOBa ycToiunBoctu Onocdepsl. OCHOBA paIMOHATIHLHOTO
yOpaBi€HUsT MPUPOAHBIMU pecypcaMH M UX HCHosb3oBaHue. JlocTuxkeHus
OMoONOTHY 1 OXpaHa MPUPOJIHI.

JdeMoHcTpanum:

[Moptpetsl: A. . Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBsie menm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«ITpupoansie coobmiectBay, «llemum nuTaHus», «OKOJIOTHYECKAs MHUPAMHUIAY,
«buocdepa u yenopek», «IKocucTemMa MUPOKOIUCTBEHHOTO JEca», « IKOCUCTEMA



XBOMHOro  jeca», «buonenos Bomoémay», «ArpoueHos», «lIpumepHbie
AQHTPOIIOTCHHBIE  BO3JAEUCTBUS Ha Opupoay», «Baxuenmue HUCTOYHUKU
3arpsA3HEHUs BO3/1yXa M IPYHTOBBIX BOI», «llouBa — BakHelInas COCTaBISIOLIAs
ouochepo», «DakTopsl gerpaganuu nousy», «llapaukoBsiil 3¢dexT», «DakTopsl
pPaAMOAaKTUBHOTO 3arpsA3HeHust Ouocdepb», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepoja B ouochepe», «KpyroBopoT azota B mpupoae».

O6opynoBanue: Mojenb-anmaukanus «TunuuHble OMOLEHO3b», TepOapuii
«PactutenbHbie coobiiecTBa», Kouiekuu «bruonenos», «Bpeaurenu BaxuHenmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu UM KOJUJIEKIMM pacTeHUd W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TpYINaM OJHOTO BH/JA,
Kpacnas xnura Poccuiickoit ®exnepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pacTeHi 1 )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS TporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JTMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOEXKIACHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS INpeamera «buosorus» mocturarorcs B
€IUHCTBE YyYeOHOW U BOCIHUTATCIBHOW JIESITEIHPHOCTH B COOTBETCTBHUU C
TPAAULIMOHHBIMU POCCUUCKUMU COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplIeMy IMOKOJCHHUIO,
B3aMMHOI'O YBa)KCHHsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUS YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBaHHOKW BHYTPEHHEH IIO3UIIMCH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAILIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIUX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HampaBJICHUN
BOCHUTATEIBHOMN JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMSI:



c(hOpMUPOBAHHOCTb IPakAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)XKE€HUE
3aKOHA M MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIBHOTO
OTHOIIIGHUSI K MHEHHIO OIIMOHEHTOB TMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJbTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOABL,
NOCTHXeHUsIM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HAYCHHA OWUOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEN CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

ITOHMMAaHUE SMOLUOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B pPa3HBIX BHJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISATH Ka4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usuueckoro BocnutaHus, (GopMUPOBAHMS KYJbTYPbI 310POBbSI U
IMOLUMOHAJIBHOIO 0JIArONOJYYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0e30MacHoro o0pasza KHU3HU
(3mopoBoe  muUTaHWE, COOJIIOJICHUE TUTHCHUYECKUX TPaBUI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMICUXUUYECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIAUBUAYAIBHOTO M  KOJJICKTHBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYypEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPY10It00ue;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM W COLMaIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JIESITEILHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccnoHanbHON ACATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccn U PeaTH30BHIBATH
COOCTBEHHBIE KU3HCHHBIC TIIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHKEHU U BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTUYECKH LENecOo00pa3HOEe OTHOIICHHE K MPUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUN  AJIs
OKPY>KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTHUH
3HAHUS M YMEHMSI TMPU PELIEHUH NPOOJEM, CBSI3aHHBIX C PallMOHAJIBHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  MpaBWJ  TOBEAEHUS B  IPUPOJE,



HaIlPaBJICHHBIX Ha COXPAHCHHE pPAaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChEpHI);

AKTMBHOE HENPUATUE JIEUCTBUK, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
NPUPOJTHON Cpesie, YMEHHE NPOrHO3UPOBATH HEOJIAronmpHUsATHBIC SKOJOTHUYECKHE
TIOCJIC/ICTBUS MTPEANPUHAMAECMBIX ICUCTBUI U MIPEIOTBPAIATh UX;

HAJIMYUE PAa3BUTOTO SKOJOTHUECKOT'O MBIIUICHHUS, YKOJIOTHICCKOU KYJIbTYPHI,
OTbITa JeSATENHbHOCTH DKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAILHOMN
NPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOUN JCATEITHHOCTH IKOJIOTHICCKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATCIBCKOW KYJIBTYpbl KaK CpPEJICTBa
B3aMMO/ICHCTBHSI MEXK]TY JIFOJBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJOTMM KaK HayKd, OCO3HaHUsA ¢ poju B
(GbOopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpelCTaBleHus 00 OKpYXKaloIleM MHpE Kak O €IMHCTBE MPHUPOIbI, YeJOBEKa U
oOmecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUd NpodsieM
COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU JJIi COBPEMEHHOW ITMBUIIM3ALINU:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/aHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPecypcHble  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX DKOJIOTHUECKUX MPOoOJIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATHLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHUA B MEIIX
MOBBIIIIEHUSI  OOIIEH KyJNbTypbl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOmMXCs, (HOpPMHUPYEMO
P U3y4YeHUU OMOJIOTHH;

NMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJIb30BaTh IMIOJTy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHCHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE HAy4HBIX (DAKTOB o
MMEIOIINXCS JAaHHBIX C IEJIbI0 TIOMYYCHHSI IOCTOBEPHBIX BHIBOJIOB,;



CIIOCOOHOCTh CaMOCTOATENBHO HCIIONb30BaTh OHOJOTMYECKUE 3HAHUA IS
perieHus Ipo0JieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAay4YHOHM JESITEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO EATENIbHOCTh UHANBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUSI y4eOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HA4YUMBbIe I8 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyUYarOITUXCS
MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHbIC) OOIeHAYyUHbIE MOHATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIICHHE, MPOIIECC,
cUcTeMa, Hay4HbIH (paKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCle/0OBaHNe,  HaAOMIOJeHUe, U3MEpPEHHe,  JKCICPUMEHT H  JPYTux),
yHUBEpCaJbHbIE YyueOHble JEeHCTBUA (TIO3HABaTeIbHBIC, KOMMYHHUKATHBHEIE,
pETyJISITUBHBIE), o0ecreunBarone dbopmupoBaHue (b yHKITMOHATBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIETEHIIMH OOYYaroIHuXcs, CIIOCOOHOCTh
o0y4Jaromuxcs HCIIOJI30BaTh OCBOCHHEBIC MEXKIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHMUS M YHHBEpcajbHble ydeOHbIE JEWCTBUS B
IT03HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JTOJKHBI OTPaXKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMo3HABATEJbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBaTH W aKTyaJlM3UpPOBaTh  MPoOOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHa)IM3a, CMHTE3a, CPaBHEHHUS, KJIacCH(pUKAIIMN, 0000IICHMS ), PAaCKPBIBATh CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMHU TTOHATHUSIMH);

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

KCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS 71 00BbICHEHHS (DAKTOB M SBICHUI
YKWBOW MIPUPOJIBI;



CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PacCMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYJIUPOBATH BBIBOJBI M 3aKITIOUCHUS;

NPUMCHATh  CXEMHO-MOJICITbHBIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIIECTBCHHBIX CBS3€i M OTHOIICHUH B M3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a
TakKe  MPOTHBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3UYHBIX
UH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C yY4ETOM aHalM3a WUMEIONUXCS
MaTepHAIIbHBIX U HEMAaTepHATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH MOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOrO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIQJICTh HABbIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOUCKY METOJIOB PEIICHHsI MPAKTUIESCKUX 331a4, TPUMECHEHUTO
pa3IMYHBIX METOOB ITO3HAHUS;

UCTIOJh30BaTh PAa3IMYHbIE BHIBI JEATEILHOCTH IO TIOJYyYEHUIO HOBOTO
3HaHWsS, €ro HWHTEpIpPEeTalrd, MPeoOpa3oBaHUI0 W TMPUMEHCHHIO B YyUYCOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPHU CO3AaHUH YI€OHBIX U COITUAIBHBIX TPOEKTOB;

(GopMuUpOBaTH HAYYHBIH THI MBIILUICHUS, BJIAJETh HAYIHOH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYIHPOBATH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIIbHOU
JEeSATEILHOCTH Y )KU3HCHHBIX CUTYAIIHAX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyalM3MpPOBaTh 3a/ady,
BBIIBUTATh THIOTE3Yy €€ pelieHus, HaXOAWTh apryMEHTHI ISl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHANMM3UPOBATh TIOJNYYEHHBIE B XOJE PEIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MMOUCK TIEPEHOCa CPEACTB M CIOCOO0B
JIEHUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

YMETh TIEPEHOCUTH 3HAHHWS B IMO3HABATEIBHYIO M TMPAKTUYECKYIO OOJIACTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMAIMK (TEKCTE Y4EeOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOW juTepaType, OMOJIOTMYECKUX CJIOBApAX H
CIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
MHPOPMAINIO Pa3IUYHbIX BUAOB B ()OPM IPEICTABICHUS, KPUTUIECKH OI[CHUBATH
e€ J0CTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTD;

GopMyTUpOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouonornueckoit nHGoOpMaIii, HEOOXOIUMOM JJIsi BHITIOJHEHUS YUYEeOHBIX
3ajay;

nproOpeTaTh OMBIT HCIONB30BAHHUS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCHOJIb30BAHUS Pa3IUUYHbBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TpeICTaBlICHUS
ononormueckoil nHPopMarmu (CXeMbl, TpapuKH, JHATPAMMBI, TAOIHIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oouonornyeckoil uMHOpMaLUEN: TPUMEHATH XHUMHUUYECKHe, (Qunyeckue W
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (HOPMYJbI, aO0OpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJQJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAINH,
nH(OPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) oOmmenue:

OCYIIECTBIISATh KOMMYHUKAILIMU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JMajore Wik JUCKYCCHU MO CYHIECTBY OOCyKaaeMoW TeMbl (YyMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCUTENIBHO BBIIOJHEHUS IpeaIaraeMoil
3aJja4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUI IPYrMX YYaCTHHUKOB
JMajora Uil JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, TOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTyaluil,
YMETb CMATYaTh KOHPIUKTH U BECTHU MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOUICHHS M B3aUMOJAEWUCTBHUSA, MOHUMATh
HaMepeHUus IPYTUX JIIOJeH, MPOSBIATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECETHHUKY
U B KOPPEKTHOU opme HOpMyJIUPOBATH CBOU BO3PAKEHUS,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI JesITeIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboTHI MPHU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsS TPYIIOBHIX (OPM B3aMMOACHCTBUSI IIPU PEIICHUH YUeOHOH 3a/1auu;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX ACHCTBUM C y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEHN KaXKAOT0 YJIEHA KOJUIEKTHBA;

NpUHUMATh IEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIAThH IUIaH JCHCTBHIM,
pacrpenensTh pojau C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa U KaXJOTO yYacCTHUKA KOMaHJbl B
oOIIMiA pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJCHHWE B PA3IUYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIUATUBHBIM.

OBiaeHne YHMBEPCAJIbHBIMY PeryJATHBHBIMH eHCTBUSIMHU:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KM3HEHHBIX U yUeOHBIX CUTYaIUsX;

BbIOMpATh HAa OCHOBE OWMOJOTHYECKUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSX M MOCTYIKaxX IO OTHOIIEHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIbHYIO NIE€SITENBHOCTh, BBISBIATH
npo0JIeMbl, CTaBUTh B (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auM B 00pa30BaTEIBHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYAaIUsX;

CaMOCTOSITETILHO  COCTABJIATh IUTAH pEIICHUs TNpoOsiieMbl ¢  y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHHUIH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHU;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a PEeLIEHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYIHUINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, MOCTOSHHO IMOBBIIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAallUsSM, BHOCHUTh KOPPEKTHUBBHI B JCSATCIBLHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISAM;

BIAJICTh  HAaBbIKAMHM  TIO3HABATEAbHOW  pe(dIeKCHU  KaK  OCO3HAHMS
COBEpIIIACMBIX JCHCTBHA M MBICIUTCIBHBIX MPOIECCOB, WX PE3yJbTaTOB |
OCHOBAHHM, HMCIOIb30BaTh MPUEMBI pPedIIEKCHH JIJIs OICHKH CUTYallud, BbIOOpa
BEPHOTI'O PEIICHMS;

yMETh OIICHMBAaTh PHCKH W CBOCBPEMCHHO TMPUHUMATh PEHICHUS IO HX
CHIDKEHHUIO;

NpUHAMATh MOTHBBI W apryMEHTBI JPYTrUX MPH aHaIW3e pPe3yJbTaTOB
JCSATEIIbHOCTH,

3) npuHsATHE Ce0s M IPYTrHuX:

NPUHUMATH CeOs, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA,;

OpUHAMATh MOTHBBI W apryMEHTBI JPYTUX MPH aHaAIHW3e pPe3yJbTaTOB
JCSATEIIHOCTH,

NpHU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIHOKH;

pa3BHUBATh CIIOCOOHOCThH MIOHUMATh MHUP C TIO3HUIIMK JPYTrOro 4e0oBeKa.

INPEIMETHBIE PE3YJIBTATDBI

[Ipenmetnble pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorusy»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUBI IEATEILHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PAa3IMYHBIX YYEOHBIX CUTYyaIllUsX, a TaKKe B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpenMeTHbIe
PE3yNbTAThl MPEICTABICHBI TI0 T0JIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsA ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOTKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBhIBATh COJEPKAHWE OMOJOTHMUECKHX TEPMUHOB W TIOHATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BEIECTB W TPEeBpaIIcHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETyJISIUsi), YPOBHEBASI OPraHU3alMsl KUBBIX CHUCTEM,



CaMOBOCIPOMU3BEICHHE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OWOJOTMYECKHE TEOpHH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajbHasl JIOrMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydyenus (0 meHTpax MHOrooOpasus u
IPOUCXOXKACHUSI KyIbTypHBIX pacTeHuit H. M. BaBuiioBa), onpenensats rpaHUIlbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BJIAJIETh METOAAMHU HAYYHOI'O NMO3HAHUS B OMOJOTMU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHWM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMH BEJIMYMHAMH, OOBSCHEHUE MOIYYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJbI HA OCHOBAHUH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACNATh CYIIECTBEHHbIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IpoIIeCCOB: OOMEHa BEUIECTB M MPEBpAllleHUs] YHEPTUU B KiEeTKe, (OTOCHHTE3a,
IUTACTUYECKOTO0 M HJHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOJOTBOPEHMSI, PA3MHOXKEHMS, HWHAUBUAYAJIbHOTO Pa3BUTHs  OpraHU3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHATh MOJIYUYEHHbIE 3HAHUS A OOBACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SBJIICHWM, Ul NPUHATHSA NPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KHU3HU C LeIbl0 oOecredyeHuss O€30MacHOCTH CBOEro 3J0pPOBbS M 370POBbs
OKpY>KaoIlKX JII0/IeH, COOIIOICHUSI HOPM IPAMOTHOIO TOBEJICHUS B OKPY KarowIei
OPUPOJHONW Cpele, MOHMMaHME HEOOXOIUMOCTU HCIONIb30BaHUS JOCTHKEHUM
COBPEMEHHOM ouonoruu " OMOTEXHOJIOTUI UL PaUMOHAIBHOTO
IPUPOIOIIOJIB30BAHNUS;

YMEHUE peliaTh JJEMEHTapHblE TE€HETHYECKHE 3aJaud Ha MOHO- U
IUTHOPUIHOE CKpPEIIMBAaHUE, CIEIUIEHHOE HaclIeJOBaHUE, COCTAaBIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl MPEJCKa3aHUs HACJEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH JIa0OpaTOpHBIE M MIPAaKTUYECKHE padoThl, COONIONATH
npaBuia npu pabote ¢ yueOHBIM U TJaOOPaTOPHBIM 000pYyI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeCTBAa MacCOBOW MH(pOpPMAIUH, HAyUYHO-TIOMYJISPHBIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MEeJIULUHE, OMOTEXHOJOTUH;



YyMEHHUE CO03/laBaTh COOCTBEHHBbIC IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMoNOrnYecKyr0 UHGOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCIT0JIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTHU.

[IpeameTrHbie pe3yibTaThl OCBOCHHUS ydyeOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAapTUHBl MUpPa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU Ye€JIOBEKa /IS PEIICHUs] )KU3HCHHBIX 33]1a4;

yMEHUE PaCKphIBaTh COJCPKAaHUE OHOJOTHMYECKUX TEPMHUHOB W TOHSITHM:
BU/I, TOMYJISAIMS, TEHOPOHI, IBOJIOIMSA, ABUKYIIHUE CUIIbI ((haKTOPHI) HBOJIOLNH,
NPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa3oBaHUE, HKOJIOTHYECKUEe (PaKTOpHI,
DKOCHCTEMa, TMPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTHl, I1IENH IHUTAHUS,
IKOJIOTUYECKasi MUpaMujia, OUOreoreHo3, onocdepa;

yMEHUE U3JIaraTb OWOJIOTUYECKUE TEOpUHu (dBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsS DBOJIIOIMU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3aponbimieBoro cxoactsa K. M. Bbapa, depenoBaHus TaBHBIX HalpaBICHUW H
nyteit sBomonuu A. H. CesepiioBa, yuenusst o 6uochepe B. WM. Bepnamckoro),
ONPENEIATh TPAHULIBI UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIIAJIETh METOJAaMU HAYyYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONHMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIECIyEeMbIMH BEIUYMHAMHU, OOBSCHEHUE MOIYYCHHBIX
pEe3yJbTAaTOB, WCIIOJIb30BAHHBIX HAayYHBIX MOHSATHUWA, TEOPHN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU OJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTATh CYIMIECTBEHHBIE NPU3HAKH CTPOCHHSI OHMOIOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJAIHNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHW3MbI, IEepeHoca
BEIIECTB M TIOTOKA DJHEPrUd B DKOCUCTEMAX, AHTPONOTECHHBIX H3MEHEHUW B
AKOCHCTEMaX CBOEHM MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXMMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTh MONTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeJbl0 obOecriedeHus: O€30MacHOCTH CBOEro 370pOBbS U 3J0pPOBbs
OKPY’KaIOUIUX JI0JIeH, COOIOIEHHUSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH



OPUPOTHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTHKCHUI
COBpEMEHHOW OMOJIOTHH JIJIsl palliOHATFHOTO MPUPOAOIIOIHE30BAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIe OMOJOTHYECKHE 3a/ladH, COCTaBISTh CXEMBI
nepeHoca BeleCTB U SHEPTUU B SKOCUCTEMAaX (MU MUTAHUS );

YMEHHUE BBINONHATh JA0OpATOPHbIE U NPAKTUYECKUE PpabOThl, COOMIOAATH
npaBuia npu pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYy10BaHUEM;

YyMEHUE KPUTHYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHWs, BKIIOUAIONIYI0 TICEBJOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(pOpPMAIUH, HAy9IHO-TIOMYJISPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHUCHMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMONOrHYecKy0 HHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIH30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (I (POBbIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Beero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoThbI
bu6morteka [IOK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
9 JKuBbIe CHCTEMBI U UX 1 bu6moreka [IOK
OpraHu3aus https://m.edso0.ru/7f41c292
3 XUMHYECKHUH COCTaB U 8 1 bu6moreka [IOK
CTPOECHUE KIIETKU https://m.edso0.ru/7f41c292
4 KuznenesTeabHOCTh 5 bubnuorexa [JOK
KJIETKU https://m.edso0.ru/7f41c292
PazmHoxenue u
5 HHIUBUyaIbHOE 5 1 bubmorexa [TOK
HHBHAY https://m.edso0.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBenHocts 1
6 W3MEHYHMBOCTD 8 15 bubmorera [JOK
' https://m.edso00.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoB. 3 bubnunoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢292
bu6mmoreka [JOK
8 P 1
C3EPBHOC BpeMi https://m.edsoo.ru/7f41¢c292
BIIEE KOJIMYECTB
OBl © CTBO 34 0 4

YACOB I10 ITPOTPAMME



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

11 KVIACC

HauMeHoBaHHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB H TeM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
IporpaMmel padoThI padoTsbI
OBOIOIIMOHHAS 9 1 bu6moreka [IOK
ononorus https://m.edsoo.ru/7f41cc74
BoszankHoBeHuE U
A3BUTHUE KU3HU 9 0.5 bubmorexa HOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel u
— 5 1 bu6moreka [IOK
by B https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
SKOJIOTUUECKHE 9 bubmmorexa TOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
PesepBHOE Bpemsa 2 bubmmorexa IOK
p p https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero U3yYEeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
5 bubmmoreka [{OK
HOJIOTHS B CUCTEME
1 HavK 1 https://m.eds00.ru/863e6122
y https://m.edso00.ru/863e632a
MeToapl TO3HAHUS
YKUBOUW MTPUPOJIBI.
[IpakTrueckas padora No [udposas madboparopust
5 1 «Mcnons3oBanue 1 05 RELEON
pPa3IUYHBIX METOOB TIPU ' Bu6munorexa LIOK
HU3y4YECHUHU https://m.eds00.ru/863e6122
OMOJIOTHYECKUX
00BEKTOBY
3 buonornueckue cucTeMsl, 1 bubnmuorexka [JOK
MPOLIECCHI U UX U3YUYECHHE https://m.edsoo.ru/863e6564
. [udposas madopaTopus
XHUMHUYECKHUI COCTaB RELEON
4 kietku. Boaa u 1
MHHEpaJIbHbIE COJIU Bubmzorexa LIOK
https://m.edso0.ru/863e674e
[Tudposas nadbopaTopus
5 benku. CoctaB u 1 RELEON

CTpOeHHE OEKOB

bu6nmoreka [JOK



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

https://m.edsoo.ru/863e6b72

depmMeHTh —
OMOJIOTHUECKHE
KaTaTH3aTophl. Hudposas madbopaTopus
JlabopatopHas pabota Ne RELEON
6 1 «3ydenwne 0.5
KaTaJINTUYECKOMN Bubmmorexa [IOK
https://m.edso00.ru/863e6b72
aKTUBHOCTH (DEpMEHTOB
(Ha MpUIMepe aMHIIa3hl
WJTU KaTajasbl)»
bu6mmoreka [IOK
! YraeBozeL. Jlamm e https://m.eds00.ru/863e6870
3 HyknenHnoBbie KUCTOTHI. bubnuoreka [IOK
AT® https://m.edso0.ru/863e6d5c
Hcropus u meToabt
9 M3YYCHUS KICTKU bubmorexa LHOK
Y ) https://m.edso00.ru/863e6e88
Kiterounas Teopus
10 Kitetka xak memoctHas

KHBasg CUCTEMaA



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

Crpoenue
3yKapUOTUYECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHHS KIJIETOK

Hudposas nabopaTopus
RELEON

11 pacTeHui, )KUBOTHBIX, 0.5 Bu6orexa LIOK
rpuOOB U OaKTepuit nox https://m.eds00.ru/863e6ff0
MHKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TFOTOBBIX
MHUKpOTIpernapaTax u ux
OTIMICAHMECY

12 OOMeEH BeIIeCTB WIN bubnuorexa [JOK
MeTabo0JIu3M https://m.eds00.ru/863e766¢

13 doTocuHTE3. bubmuorexa [JOK
XeMOCUHTE3 https://m.eds00.ru/863e7c98

. bu6mmoreka [JOK

14 DHepreTuueciuii oomen https://m.edso00.ru/863e7aae
Ku3HeHHbBIN UK
KJIETKH. JleneHne KIIeTKH.

Muro3. JlabopaTopHas
[udposas mabopaTopus
pabota Ne 3 RELEON

15 «Habmronenue Mmurtosa B 0.5

KJIETKaX KOHYHMKa
KOpeIlIKa JIyKa Ha
TOTOBBIX
MUKpOIIpernapaTax»

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres Oenka.

16 Peakums MmatpudHoro Bubmmorexa LIOK
H p https://m.eds00.ru/863e796e
CUHTE3a
17 Tpancasus — bubnuorexa [JOK
OnocuHTE3 OenKka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl bubnuorexa [JOK
KU3HU — BUPYCHI https://m.eds00.ru/863e7540
o bu6mmoreka [IOK
OPMBI Pa3MHOXKCHUS
19 OO AHIAMOE https://m.edsoo.ru/863e81b6
p https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 M
eHos https://m.edso00.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
Om010TBOpPEHHE. [udposas naboparopust
21 JlaGopaTtopHas padota Ne 05 RELEON
4 «3yueHnue cTpoeHus ' bubnuoreka [JOK
MOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX
MHKpOIIpernapaTax»
29 NunuBuayansHOE bu6mmoreka [JOK

Pa3sBUTHUC OPraHU3MOB

https://m.edsoo0.ru/863e8436



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

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
U3MCHYUBOCTHU

bu6mmoreka [{OK
https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTHU
HacJIeI0OBaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpCIIMBAHHE

bubmmoreka [{OK
https://m.edso0o0.ru/863e8878

25

JuruGpugxoe
CKpeIlIMBaHHE. 3aKOH
HE3aBHCHUMOI0
HacJIeI0OBaHMs MPU3HAKOB

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

26

CrermieHHoe
HacJIeJOBaHHe
MIPU3HAKOB.
JlaGopaTtopHas padota Ne
5 «3yuenue
pEe3yNIbTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPHTHOTO
CKpEILUBAHUS Y
Ipo30GuUIIbl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

Hudposas mabopaTopus
RELEON

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB, CLEIICHHBIX
C TIOJIOM

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

N3MeHUMBOCTb.
HenacnencrBennas
U3MEHYUBOCTD.
JlaboparopHast pabota Ne
6. Uzyuenue
MOU(UKAITTOHHON
W3MEHYUBOCTH,
MOCTPOCHUE
BapUAIMOHHOTO Psa U
BAPUALIMOHHON KPUBOIN»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
W3MEHUYUBOCTb.
JlaGopaTopHas padota Ne
7. «AHanu3 MyTalun y
JpO30(HITBI HA TOTOBBIX
MUKpOTpernaparax»

0.5

[Hudposas mabopaTopus
RELEON

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'enetuka degoBeka

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

31

PesepBHbIi ypoK.
O0600111eHIE IO TEME
«HacneacTBeHHOCTD U
W3MEHYHMBOCTh
OpPTaHU3MOB»

32

Cenekius Kak HayKa U
nporecc

bu6mmoreka [JOK
https://m.edsoo0.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

Metobl U TOCTHIKEHUSA

33 CCJICKIIUU PACTCHUM 1 1 bubnmorexa LOK
P https://m.edso00.ru/863e9214
YKUBOTHBIX
34 buorexHonorus kak 1 bu6mmoreka [{OK
OTpaciib TPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB 110 I[TPOTPAMME



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

11 KVIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero U3yYEeHUs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 DBOIONHS U METOJIBI €€ 1 bubmmoreka [{OK
U3y4YECHUS https://m.edso00.ru/863ea20e
Hcropus pazsutus
2 MpeacTaBIeHni 00 1 bubmmorexa [OK
p https://m.edso00.ru/863e9570
IBOJTIOIAN
bu6mmoreka [IOK
3 Muipoopostionis 1 https://m.edso00.ru/863e9cle
[Monmynsauus kak
JJIeMEHTapHas CAMHUIA
BH/JIa U SBOJIIOIUH. Eu6 1OK
nonroTeka
4 Jlab 6ota Ne 1 0.5
abopatopHas pabota A2 https://m.eds00.ru/863e99c6
1 «CpaBHEHUE BUIOB MO
Mopdonoruaeckomy
KPUTEPHUIO»
BIDKYILIME CUITBI
5 gneMZII{Jia _— 1 bubnuoreka [JOK
P https://m.eds00.ru/863e9da4
(baxTOpHI) SBONIIOLIUN
5 EctecTBenHsIit 0TOOD 1 1 bubnuorexa [IOK

ero Gopmal

https://m.edso0.ru/863e9ed0



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

Pe3ynprarsl 3BOIIOIMN:

MPHUCIIOCOOJICHHOCTD
OpPTaHU3MOB U
BHJI000pa30BaHMUE. Hudposas nabopaTopus
7 JlabopartopHast pabota Ne 05 RELEON
2 «Omnucanne bubnuoreka [JOK
MPUCTIOCOOIEHHOCTH https://m.edsoo.ru/863e9fde
opranusma u eé
OTHOCHUTEIIEHOTO
XapakTepa»
8 Hanpasnenns u mytn bubnuoreka [IOK
MAaKpO3BOJOLIUHI https://m.edso00.ru/863e9cle
9 HeobOpartumocts
IBOJTIOIAN
10 Uctopust xu3nu Ha 3emiie
1 METOIbI €€ N3YUYeHUs
['unioressl
11 MIPOUCXOXKIACHUS )KU3HU bubnmorexa [IOK
https://m.edso00.ru/863ea5a6
Ha 3emiie
PazButHe u3HM HA
bubnuoreka [JOK
12 3emuie 1o 3paMm U

nepuoaam

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



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

13

OCHOBHBIE dTaIbI
SBOJIIOIUN

PaCTHTEIHLHOTO U
KUBOTHOT'O MHUPA.

[Ipaktuyeckas padora No

1 «3yuyenue
HCKOIIaEMBIX OCTATKOB
paCTeHI/II\/JI " )KUBOTHBIX B
KOJUTEKIUSIX )

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863ea8bc

14

CoBpemeHHas cucrtema
OpPTraHUYECKOTO MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

15

OBOTIONYS YEJIOBEKA
(anTpOTIOTEHE3)

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

JIBYOKyIIIHE CUITBI

(dakTopsI)
aHTPOIIOTeHe3a

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIC cTagnu
3BOJIIOIIMH YCJIOBCKa

18

YenoBeueckue pachbl U
IpUPOAHBIC adallTallun
YCJIIOBCKA

bubnuoreka [JOK
https://m.edsoo.ru/863eaea?

19

PesepBHBIit ypoOK.
O06001m1eHne IO TEME
«Bo3HuKHOBEHHUE 1
pa3BUTHE )KU3HU Ha
3emie»

20

OKoJorus Kak HayKa



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

Cpenbl oOuTaHus u

bu6mmoreka [IOK

21 IKOJIOTHUYECKUE (PaKTOPHI https://m.edsoo.ru/863eafec
AbGunotndeckue GpaKTopsl.
JlabopartopHast pabota Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHUI [Mudposas maboparopust
29 W3 Pa3HBIX MECT 0.5 RELEON
oOuTaHUSY. bu6moreka [IOK
Jlaboparoprast pabora Ne https://m.eds00.ru/863eb10e
4. «Bnusaue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYCa»
bu6mmoreka [IOK
23 broTirieckue paxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHUE
XapaKTEPUCTHKHU
TOMYJISIUH. [Hudposas madbopaTopus
24 [IpakTuueckas paborta No 0.5 RELEON
2 «Iloncuét mioTHOCTH
MOMYJISIUIN pa3HbIX
BHJIOB PaCTEHUII»
o5 Coo0miecTBa OpraHu3MoB bu6mmoreka [JOK

— OHOLIEHO3

https://m.edsoo.ru/863eb46a



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

26

DKOJIOTHYECKUE CUCTEMEI
(3K0CcuCTEMBI)

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIC ITOKa3aTSIU
9KOCUCTEMEL.
OKOJIOTUYECKHE
nupamubsl. CBolicTBa
skocucteM. Cykueccus

bubmmoreka [{OK
https://m.edsoo.ru/863eb5fa

28

[IpupoHbIE S3KOCUCTEMBI

29

AHTpONIOTreHHbIE
3KOCHUCTEMBI

30

buocdepa — rmobanpHas
AKOCHCTEMA 3eMJTU

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYILIECTBOBaHUS
orochepnt

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd16

32

YenoBeuecTBO B
o6uochepe 3emnu

33

COCYH.[CCTBOB&HI/IC
IpUpOAbl U YCJIOBCUCCTBA

bubmuoreka [JOK
https://m.edsoo.ru/863ebale

34

PesepBHBIit ypOK.
O000111eHNE TEMBI
«Coo0miecTBa u
9KOJIOTHYCCKHE
CHUCTEMBI»



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

2.5







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Y4eb6HUK 4151 06pa3oBaTeIbHbIX yUpEXAEHUN
«buosiorus. 10, 11 knacc » I.K.benses, I'M.[Jpimmunn u gp.-M.:[IpocBelenue

METOAUYECKHUE MATEPUAJIBI J1JIA YYUTEJISA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://fcior.edu.ru

http://school-collection.edu.ru/

Hudposas nadoparopust RELEON
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