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IHHOACHUTEJIBHASA 3ATINCKA

PabGowyas  mporpamMma  cocTaBlieHa Ha  OCHOBE  HOPMATHUBHBIX  JIOKyMEHTOB,
perJaMeHTHPYIOIIUX cpefHee o01ee oOpa3oBaHUe:

— @enepanbHblil 3akoH 0T 29 nexadps 2012 r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— @enepanbHblil roCyAapCTBEHHBIH 00pa30BaTENbHbIN CTaHJApT CPEIHEro OOIIero
oOpa3oBanus (yTB. mpuka3zoM MuHoOpHayku Poccun ot 17 mast 2012 1. Ne 413);

— npuka3 Munnpocseuienus Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUN U3MEHEHUN
B (eiepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTeIbHBIA CTAHAAPT CPEAHETO OOIIETro 00pa3oBaHu,
YTBEPKAEHHBIN NpHKa3zoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®enepauuu ot 17
Masg 2012 1. Ne 413»;

— ®enepanbHas oOpa3oBareibHas MporpaMma CpeaHero oomiero ooOpasoBaHusi (yTB.
npukazom Munnpocsemenust Poccun ot 18 mast 2023 1. Ne 371) (manee — @OIT COO);

— MenepanbHas paboyas mporpamma CpeHero ooIero oopa3oBaHusi yaeOHOTO TIpeIMeTa
«buonorusy» (6a30Bblii U yriyOJIEHHBIA YPOBHU);

— npuka3 Munnpocsemenuss Poccun ot 21 ¢espans 2024 r. Ne 119 «O BHecenuu
n3meHeHni B npwitoxkeHus Ne 1 u Ne 2 k npuka3zy MunucreperBa 3 npocsemnenust Poccuiickoi
Oenepauu oT 21 centsOpst 2022 r. Ne 858 «O06 yTBepkaeHUHM (QenepaJbHOTO MEepeyHs
y4eOHUKOB, JOMYUIEHHBIX K HCIOJIb30BAHUIO MPU pealu3alUd HMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeAUTaLMI0 00pa30BaTeIbHBIX TPOrPaMM HA4aIbHOTO 0OIIEro, OCHOBHOTO OOIIIET0, CPETHETO
o01rero o0pa3oBaHUs OPTraHU3AIUSIMHE, OCYIIESCTBISIONMIMMEI 00pa30BaTEIbHYIO NEATEIHLHOCTh U
YCTAQHOBJIEHUS NIPEJICIBHOTO CPOKA UCTIOJIb30BaHMsl HCKIIOUEHHBIX YUCOHUKOB

IIpu pa3zpa®oTke mporpamMMbl MO OMOJIOTMM TEOPETHUYECKYIO OCHOBY JUISl ONpEAETICHHUS
NOJAX0A0B K (opMupoBaHHIO cojepkaHUA YydeOHoro mnpenmera «buosnorus» cocraBuwIn:
koHnentyanbHbie mojoxkeHus ®I'OC COO o B3auMoOOYCIOBIEHHOCTH IICJICH, COAEpKaHUS,
pe3ynbTaToB 0OydeHUs U TpeOOBaHMN K YPOBHIO HOJAIOTOBKM BBIITYCKHUKOB, IOJIOXEHUS 00
Oo0mMX LEeNSIX M IMPUHIUIAX, XaPaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanuu, a Takxke MOJOKEHUS O crienudpuke 61onoruy,
e€ 3HaYeHWU B IO3HAHMU >KUBOM IpPHUPOJBl M OOECIEYEHUHU CYILECTBOBAHUS 4YEJIOBEYECKOTIO
oOmectBa. CoriaacHo Ha3BaHHBIM IOJI0KEHUSAM, ONIPEeSICHbl OCHOBHBIE (PYHKIIMU IPOTrPAMMBI 10
Ouosioruu u e€ CTpyKTypa.

[Iporpamma no Ouosioruu AaéT MpencTaBlieHue o LesaX, 00 oluiel crpareruu o0ydeHus,
BOCIIMTAHUS M pa3BUTUs oOOydaromuxcs cpenctBamu ydyeOHoro mnpeamera «buosorusy,
onpenenser o00sA3aTeNIbHOE MPEIMETHOE COJAEp)KaHHE, €ro CTPYKTYpY, paclpeleseHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJILHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEN 00YJarOLINXCS.

B nporpaMme mno OHOJOTMHM TaKkKe YYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMbBIM
JMYHOCTHBIM, METAlpeAMETHbIM M IpPEIMETHBIM pe3ylbTaTaM oO0yueHHs B (opMUpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATEIbHOCTH/ydeOHBIX AEUCTBUI 00ydaromuxcs mno
OCBOEHMIO CO/IepKaHUsI OMOJIOTUYECKOTO 00pa30BaHMUs.

B nporpamme no Ouonorun (10—11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHIIMII
NIPEEMCTBEHHOCTH B H3yuyeHHMHM OHOJIOTHM, Onarojaps dYeMy B HeH NpocMaTpUBaeTrcs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pDEHHUS, IICHHOCTHBIX OpPUEHTAlUN  JIMYHOCTH, OSKOJIOTHYECKOTO  MBIILICHHUS,



MPEJICTAaBICHUA O 370pOBOM 00pa3e JKM3HM W OEpPEeKHBIM OTHOIIEHHWEM K OKpYKaromei
npupoaHOH cpene. [loaromy Hapsay ¢ H3ydeHHEM O0IEeONOIOTHIECKIX TEOPHA, a TAK)KE 3HAHUHT
O CTPOCHHWH HBBIX CHUCTEM pPAa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIUX B HHUX
MIPOLIECCOB B MPOrpaMMe TI0 OMOJIOTHH YIEIICHO BHUMAHUE MCIIOJIb30BAHUIO MOJTy4EHHBIX 3HAHUN
B IIOBCEJHECBHOW JKH3HHM JUIS PEIICHHUS TPHUKIATHBIX 33734, B TOM YHCIE: TPOPUIAKTHKU
HACJICJICTBEHHBIX  3a00JICBAaHUN  YEIIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHYECKH IEJIECO00Pa3HOTO MOBEACHUS B OKPYXAIOIIEH MPHUPOIHON cpene,
aHaJIM3a BJIMSHHUS XO3SWCTBEHHOW JIEATCIIBHOCTH 4YEJIOBEKa HA COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHEC BHUMAHHS K MPHUKIAJIHON HAMPaBJICHHOCTH Y4eOHOTO
npenMera «BbHONOTHS TPOJAUKTOBAHO HEOOXOIUMOCTHIO 0OCCIICUCHHS YCIOBUH UISI PEIICHUS
OJIHOM M3 aKTyaJbHBIX 33J1a4 MKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOPAs Mperoaraet
dbopMHpOBaHHE Y OOYYAOIIHUXCS CIOCOOHOCTH aIalTHPOBATHCS K M3MEHEHHSM JHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUA.

buonorus Ha ypoBHe cpemHero oOuiero oOpa3oBaHMsI 3aHUMAaeT BakHoe MecTo. OHa
obOecnieunBaeT (GopMUpOBaHHE y OOy4arOUIUMXCsS NPEJACTABICHUNH O HAy4YHOW KapTHHE MHMpa,
pacmmpsieT 1 00001aeT 3HAHUS O )KHBOW MPUPOJE, €€ OTIIMUUTEIIBHBIX MPU3HAKAX — YPOBHEBOH
OpraHW3alliil M DBOJIONWH, CO3MaET YCIOBHS JUIA: IO3HAHUS 3aKOHOB JKHUBOH IMPHUPOJIHI,
dbopmupoBanus (YHKIIMOHATHPHOW TPaMOTHOCTH, HaBBIKOB 3/JI0POBOTO0 M Oe3omacHoro obpasa
YKU3HHU, IKOJIOTUICCKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW IIPHPOJIC U YETIOBEKY.

Bonpiroe 3HaueHWe OWOJOTHS WMEET TaKXkKe JUIS PEIICHUS BOCIUTATCIBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO 00Iero oopazoBanusi, corMain3anuu odoydarommxcs. N3yuenue
O61o0rNM 00ecIeYnBaET yCI0BUS sl POPMHUPOBAHUS HHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX
u  UHOOPMALMOHHBIX HAaBBIKOB, JACTETHMYECKON KyJIbTYpbl, CIOCOOCTBYET MHTErpalluu
OMOJIOTMYECKUX 3HAHHWM C MPEACTaBICHUSMU M3 IPYTUX Yy4eOHBIX NMPEAMETOB, B YAaCTHOCTH,
¢buzuky, xumMun 1 reorpaduu. HazpaHHble MOJIOKEHUS O MpeAHAa3HAUYEHUU Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIIv OCHOBY Ul OIIPEEIICHUS TOAX0I0B K 0TOOPY U CTPYKTYPHUPOBAHHUIO €r0
coJiepKaHusl, IPECTABICHHOTO B IPOrpaMMe 1o OMOJIOTHUH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UILUN KyJIbTYpPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: AOJHKHbBI
OCBOUTH 3HAHUS U YMEHHsI, 3HaUMMbIe JUIsl (GOpMUPOBAHUS OOIIECH KyJIbTYpHhI, ONpEAesIONIe
aJIecKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalouleil NpHpoAHOl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTelbHOCTH. Oco00e MECTO B TOM cHUcTeMe 3HAHUH
3aHMMAIOT DJEMEHTBHl COJEP)KAHMsI, KOTOpPbIE CIy)KaT OCHOBOM s  (OpMHUpPOBaHUs
MPEJICTABJICHU O COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTMHE MHpa W LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUU OMOJIOrMYeCKOro 00pa3oBaHHUsL.

CtpykTypupoBaHue coJiep)KaHus y4eOHOro Marepuaia B HporpamMme Mo OHOJIOTHH
OCYILIECTBIICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
YKUBOU MPUPO/IBL, 0 €€ YPOBHEBOM OpPraHu3alliy U SBOJIIOIHUU. B COOTBETCTBHY C 3TUM B CTPYKTYpE
yuebHoro mnpeamera «bruonorus» BbIIEICHBI CIEAYyIONIne coAepkarenbHble TUHUH: «bronorus
Kak Hayka. MeTo/ibl HaydHOTO MO3HaHUA», «KileTka kak Omosoruyeckas cucreMay, «Opranusm
Kak Omoyiornueckas cuctema», «Crucrtema ¥ MHOTOOOpa3ue OpraHudeckoro Mupa», « IBOJIOHUS
KUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yuebOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
0Oy4aroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHW3aIllMU >KUBBIX CHUCTEM
pa3HOTO paHra U MpUOOpPETeHHEe YMEHUI MCIOIb30BaTh 3TH 3HAHMSI JJI1 TPAMOTHBIX JCHCTBHUH B
OTHOIICHUH OOBEKTOB KUBON MIPUPOIBI U PELICHUS Pa3IMYHBIX )KU3HEHHBIX TTPOOIIEM.



JlocTkeHne Ienu u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieynBaeTcsl peICHUEM CIEAYIONUX 3aay:

OCBOCHHE 00YJAIOIIUMUCS CHCTEMbI 3HAHUN 0 OMOIOTUYECKUX TEOPUSX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIAX, CIYKalUX OCHOBOW i  (QOpMUPOBAHUS
MIPEJICTABICHAA O ECTECTBCHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAYYHOTO TIO3HAHUS,
CTPOSHUM, MHOTOOOPa3UH MW OCOOCHHOCTSIX J>KHBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3allvy,
BBIJAFOIIHUXCSI OTKPBITHSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

(dbopmupoBaHHEe y OOYJArOIIMXCS IMO3HABATEIHHBIX, WHTCIUICKTYaIbHBIX W TBOPYECCKHX
CIIOCOOHOCTEH B IIpOIecce aHAIM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HAyYHBIX B3TJISIIOB,
UJICH U MTOJIX0JIOB K U3YYSHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmel KyabTypbl, (QYHKIMOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMECHHU OOBSCHSATH M OICHUBATH SIBIICHUS OKPYXKAIOIIETO MUpPA KHBOW MPUPOIBI HA
OCHOBAHWH 3HAHUH ¥ OTIBITA, MIOJTYICHHBIX ITPH H3YICHHH OUOJIOTHN;

(dbopMupoBaHHEe y OOYYAIOIIMXCS YMEHHH WJUTIOCTPHPOBATH 3HAYCHUE OMOJOTHYESCKHX
3HAHWA B TIPAKTHYECKOW JCSITEILHOCTH YEJIOBEKa, PAa3BUTHU COBPEMCHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCITUTaHWE YOEKJIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEJIOBEKOM J>KHBOH TIPUPO/IBI,
HE0OX0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOTIOJICHUS STHYCCKUX HOPM TIPH IMPOBEICHUN
OHMOJIOTHYECKHUX MCCIICTOBAHNN;

OCO3HAHWE IEHHOCTH OMOJIOTWYCCKUX 3HAHHWH JUTSl TIOBBIIICHHS YPOBHS JKOJOTHYESCKOU
KYJIBTYPBI, 11 (GOPMUPOBAHUS HAYIHOTO MHPOBO33PCHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW U YMEHUH B IMOBCEJAHEBHOM >XWU3HU JJISI OLEHKHU
MOCJICCTBUN CBOEH JEATEIIBHOCTH IO OTHOIICHHIO K OKPYKAIIIeH cpene, COOCTBEHHOMY
3I0POBBI0, 000CHOBAHUE U COOIIOIEHNE Mep TTPO(DHUIaKTHKY 3a00IeBaHUN.

B cucreme cpemnero obmero oopazoanust «buonorusy, nsydaemasi Ha 6a30BOM YpPOBHE,
ABIISETCA 00s3aTeIbHBIM Y4€OHBIM NIPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOH o00jacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHDY.

Jliia u3ydenus 6uosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oOpa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kimacce — 34 yaca (1 yac B Henenmto), B 11 kimacce — 34 gaca (1 yac B HeeIno).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET H3ydeHHs] Ouojoruu. OTiInyue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMUYECKUH COCTAaB KIETKH. XUMUYECKHE HIEMEHThI: MAKPOJIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MuHepasibHbIEe BELIECTBA.

OyHKIMM BOJBl U MUHEpAJIbHBIX BellecTB B KieTke. llomaepxaHue OCMOTHUYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas crneuuduuHocTb. Kodepmentsl. Burtamunpl. Omimyus  (QepMEHTOB  OT
HEOPraHMYECKUX KaTallu3aTopoB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Jiunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['uapoduiabHO-rHAPO(YOOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JIUIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknun JIHK. Crpoenne m ¢ynkmuun PHK. Bugst PHK. AT®: ctpoenue u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reHeTndeckuii anmapar, cucTemMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHAPUH, IacTUIbl. [IporicxoxkaeHre MUTOXOHIpUM U macTul. Buabt
mwiactug. HememOpaHHbIe OpraHOWIbl KIETKH: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: saepHas 000yi0uKa, Kapuoriazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXHUBOM  IPUPOACH,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxnennossie kucnotsl. [JHK», «Ctpoenue moinekyinbl AT®», «CTtpoeHne 3ykapruoTHYECKOU
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHHE IJIsi NPOBEICHUS HAOIIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
OpUMepe aMUJIa3bl WK KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALUSA (3HEPreTUYECKHii 0OMEeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢oTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxuciaeHwe, WM KJI€TOYHOE JipIxaHue. OKHUCIHUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuuHnblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. 1. BaHOBCKuIA).
OcoOeHHOCTH CTpOEHMSI M KU3HEHHOro ILuKIa BHpYycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBA€MbIE BUpycamMH. Bupyc ummynonedpumnura yenosexa (BUY) —
Bo3Oymutens CIIWa. OOparHas TpaHCKpUNIMs, peBepTra3a W HHTerpasza. llpodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

[Hoptpetsi: H. K. Konbros, /1. Y. UBanosckuit, K. A. Tumups3es.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenume u xku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii MK, WM KU3HEHHBIM HUKT KiIeTku. MHTepdasza m murtos. Ilpomeccsr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHAMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne knetku — Muto3. Craguu muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSIX
MHUTO3a. brHosIornueckuii CMbICa MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: OECToJI0e 1 oJIoBoe. Bupl 0ecrooro pa3MHOKEHUS:
JieNieHue HaJlBOe, MOYKOBAHHE OJIHO- U MHOTOKIIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHUBHOE
pa3MmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKILIHUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguu meio3sa. IIporeccel, mpoucxondiiue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y IO3BOHOYHBIX JXKUBOTHBIX: JApOOJICHHE, TracTpyJsius,
opranorenes. IloctamOpuonansHOe pa3BuThe. THITBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,



HenpsMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIJI0IOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KIeTku 0aKTepuii»,
«CtpoeHue TNOJIOBBIX KIETOK», «CTpoeHue xpomocombl», «Kietounslil nmukim», «Permkanus
JHK», «Muto3», «Meno3», «lIpsmoe u Henpsimoe pazButue», «I'amMeTorenes y MiaeKOINUTaOIIX
1 4enoBeKay, «OCHOBHBIE CTAJMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«SlifiexneTka MIIEKOMUTAIOIIET0», «KaprnoknHes3 B KJIeTKax KOpelIka JIyKa», MarHUTHAsE MOJIETb-
anmunkanus «Jlenenne kinetkuy, moaens JJHK, monens metadasnoit XxpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh U H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKitaj pocCUICKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYECKHH, MOJIEKYIIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTHueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOE CKpeIMBaHue. 3aKOH eAMHO00pa3usi THOPUAOB MepBOTO MoKoJeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellrBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTnYecKkre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. BHibl MN3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacjeACcTBeHHas. Ponib cpepbl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
Ka4yeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAITMOHHON H3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccu¢ukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U
NpUYMHBI MyTanuid. MyTtareHHsle (pakTopbl. 3aKOH FOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHOM
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKHH, MOJIEKYISIPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTHYecKkue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
MPEJOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBAaHHUI YeIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIIeHuss M €ro IMTOreHETHYecKass OCHOBa», «3aKOH UHCTOTHI TrameT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumonelicTBuE aluIeIbHBIX T€HOBY, «[ €eHeTHYeCKne KapThl paCTEHH, d)KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEIAOBAHMS, CLEIUICHHOTO C IIOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «Hemnomnoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3ydyenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnass pabora No 7. «AHanu3 wMyTanui y Apo30¢uiIbl Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax HPOUCXOXKJIEHUS M MHOrooOpas3usi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpelIMBaHNe — MHOPHUIMHT.
Uucras nmuaus. CkpenuBaHue YucThixX TuHUM. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

ckpemBaHue — ayrOpuauur. OtganéHHas rubpuamzanus v e€ ycnexu. VcKyccTBEeHHBIN
MYTareHe3 W IOJYyYeHHE MOJIUIUIONI0B. JIOCTMKEHUS CENEeKIMH pPAacTeHHUH, >KUBOTHBIX H
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHot JIHK u Tpancrenneix opranuszmoB. Knetounas wumxenepus. Kierounsle
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHMpoBaHuE BBICOKONPOYKTUBHBIX



CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHWE M 3THYeckue mpobmembl. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MIBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXKICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
IE€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

11 KJIACC

Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennochlnky BOSHUKHOBEHHUS SBOJTIOLIMOHHON TEOPUU. DBOIIOIIMOHHAS TEOPHUSI U €€ MECTO
B Onosioruu. BiusiHue »BOIOIIMOHHON TEOPUH Ha pa3BUTHE OHMOJIOTHH U JPYTHX HAYK.

CeuzerenbcTBa 3BOJONMA. [laneoHTOIOrHYECKHE: TOCTIEA0BATENHFHOCTD OSIBJICHUS BUIOB
B TMaJICOHTOJIOTHYECKOW JIeTOMUCH, Tepexoanbie (opmel. buoreorpaduueckue: cxoacTtBo u
paznuuue dhayd u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJACTBA W Pa3nyusi SMOPHOHOB pPa3HBIX BHUIOB TO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTWYHbIE, PYIUMEHTAPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. I[lpennocbuiki BO3HMKHOBEHUS JapBHHHU3MA.
JIBuKymue CuiIbl SBOJMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MOJIOKECHHUS.

MukposBomtonus. [lonynsuus kak eIMHULIA BUAA U S3BOITIOLUH.

JIBuxymue cuiibl ((akTopbl) 3BOJIOUMK BHJIOB B MHpupoje. MyTalMoHHBIN IMpolecc U
KOMOMHATHBHAs N3MEHYUBOCTD. [lonmymsiimoHHble BOJIHBI U apeld renoB. 30msaus u Murpanms.

EctectBennsiii otOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTar 3Boronun. [Ipumepsl nmpucnocoOnenuit
y opranuzmoB. ApoMop(h0o3bl U UANOATANTAIINH.

Bun u BupooOpazoBanue. Kputepuu Buma. OcHoBHbIe (GOpPMBI BHI000Pa30BaAHUS:
reorpaduueckoe, 3K0JIOrHUECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUK: (GUIETUYECKas,, TUBEPTeHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxkaeHue  OT  HECHEUMANU3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanu3anus. AnanTuBHas pajananus.
JdeMoncTpanum:

IToprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBep1ios.



TaGnuuet u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3eMiie», «3apoAbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl OOpHOBI 3a cylecTBOBaHUE», «ECTECTBEHHBINH 0TOOPY,
«MHoroobpa3ue COpToB pacTeHHit», «MHOroodpazue mOpoJ KHUBOTHBIX», «llomymsum,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopdo3ser», «Manoanantauuny, «O0mas aereHepams,
«/IBmxymue cuisl 3Bosonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6ieHHOCTD OpPraHU3MOBY, «['eorpaduueckoe
BHJI000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMU OKpPAcKu, HAOOP MJI0JI0B U
ceMsiH, Kosuiekuust «IIpumepbl 3alUTHBIX PUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «POpPMBI COXPAaHHOCTH HMCKOIA€MBbIX
KUBOTHBIX U pacTeHHil», Moaens ammukanus «llepekpéct XpomMocom», BIaKHbIE MpernapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpomnpenapaT «/lpozoduna» (HOpMma,
MyTaluu GOpMBI KPbUILEB U OKPACKH TEIa).

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast pabota Ne 1. «CpaBHEHHE BHUIOB 110 MOP(OJIOTHIECKOMY KPUTEPHION.

Jlabopatopnass pabdota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa #u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHME 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU KU3HU. HayuHble rHUMoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abWoreHe3 W MaHChepMus. XUMHYECKas IBOIONUA. AOWOTEHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonnn. HavaneHbIe 3Tamnsl Onosiorundeckoit aBomonuu. ' unoreza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKM M HX HBOJIOLHUA.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butune xu3Hu Ha 3emiie no 3paM u nepuogam. Katapxei. Apxeickast 1 mpoTepo30cKast
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKHA, OPAOBUKCKHM, CHUTYPUUCKUHN, T€BOHCKUM,
KaMEHHOYTOJIbHBIHN, IEPMCKHUH.

Me3zo3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u € nmepuo/apl: MaJeoreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTEIHHOTO U )KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUi U )KUBOTHBIX. [losBiieHue, pacuBeT
Y BBIMHUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MIPOUCXOXKACHUM YesloBeKa. MeToibl n3ydeHus: antpornorenesa. Cxo/AcTBa U pa3iMyusl YeIOBeKa
1 XKUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHUE YETOBEKa.

JBwxyme cuibel  (pakTopbl) aHTpomnoreHesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbII 0TO0p. OOmecTBeHHbII 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN Tpy/a, MbILIUICHHE,
peub.

OcHOBHBIE CTaJuM W BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK YMEIbI,
UYenosek mnpsaMmoxondimui, YenoBexk HeaHaepranbckuil, YenoBek pasymHbil. Haxonxu
HCKOTIAeMBIX OCTAaTKOB, BPEMsI CYILIECTBOBaHMS, 00JacTh PacHpOCTpaHeHus, 00BEM TOJOBHOTO
MO3ra, 00pa3 )KU3HU, OPYAHUS.



Uenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOUHAs (€Bpas3uiickas), HErpo-
aBcTpajioniHasg  (dKBaTopuajibHasi), MOHTOJOUJHAs  (a3uaTCKO-aMepuKaHCKas).  YepTsl
MPUCTIOCOOICHHOCTH MIPEICTABUTENICH YETIOBEUECKUX PacC K YCIOBUSM CyIIecTBOBaHUs. EMUHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHncTpaumnu:

[Moptpetsr: @. Peau, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuer u cxembl: «Bo3aukHOBeHUEe COJTHEYHOH CUCTEMBI», «Pa3BHTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTtkay, <« KuBoTHas kieTka», «lIpokapuoTuueckas KieTKay,
«CoBpemMeHHas CHCTeMa OpraHUYecKOoTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YEJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEAKOB COBPEMEHHOTO 4YeloBeKay», «/lpeBueimme moau», «JlpeBHue moau», «llepBbie
COBpPEMEHHBIE JII0INY», «YeloBeuecKre pach.

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIM W300paKCHHUS KaMEHHBIX OPYIHUil
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOTIEPHI, pyOuiia, ckpebia), TeOXpOHOJIOTHYECKas TaOIuIla,
KoJUIeKIus «P@OpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YECKHE PadOThI:

[TpakTuueckas padota Ne 1. «M3ydeHne UCKOMAaeMbIX OCTaTKOB PACTEHUN U )KHBOTHBIX B
KOJUIEKIIASIX).

DKCKypcHsi «DBOJIIOIMS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBeTUECKUIN My3ei).

Tema 3. Opranusmbl H OKpY:Kal0LIasi cpeaa.

DOKOJOTHUSI KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToapl 3KOJIOTHYECKUX
HccaeA0BaHUM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusi  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruueckue ¢akropbl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKue 1 aHTpornoreHHsle. JlelicTBre 3K0I0rn4eckix (PakTopoB Ha OPraHU3MBbI.

AbGuotuueckue  GaxkTOppl:  CBET, TeMIlepaTypa, BJIKHOCTb. (DPOTOMEPUOAU3M.
[IpucnocobaeHust Opranu3MoB K JecTBHIO abnoTHueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomneparus, MyTyalu3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaXJIEOHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJIALMU U €€ Peryisiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymOonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuie! u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOIYJISLINU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopnas padota Ne 3. «Mopdomnorudeckne 0coOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSD.

Jlaboparopnas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KOJIEYCay.



[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIHMNA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl  OHOLIEeHO3a:  BHJOBa,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBast). Buabl-noMmuuanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (d9kocuctembl). [loHsTHe 00 dKOcHMCTEME M OHOTEOIICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M INMOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumieBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKUE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoOperyisanus, pazsutue. Cykueccus.

[Ipupoansie 3KOCHCTEMBI. ODKOCHCTEMBI 03€p U peK. OKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KocUCTeEMBbl. buosornyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycTOWYMBOCTH 3KocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepuaackoro o 6uocdepe. I'panuiibl, coctas u cTpykTypa 6uocdeps. XKusoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aJbHONH 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yrjiepona, aszoTa).
3oHanbpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuecTBo B buochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUYECKHUE MPOOIEMBI.

CocyecTBoBaHuE MPUPOBI U yenoBeuecTBa. CoxpaHeHHe Onopa3HooOpas3Hs Kak OCHOBA
ycroitunBoctr 6uocdepsl. OCHOBaA pallMOHAIBHOIO YIPABICHUs MPUPOIHBIMU pecypcaMH M UX
ucnojib3oBaHue. JlocTkeHus GMOJI0TMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TaGmuuel u cxemsl: «IlumeBsie nenun», «buoneHo3: cocTaB U cTpyKTypa», «lIpupoaHsie
coobmectBay, «llemn mnuranus», «Okojoruueckas mnupamuaa», «buocdepa u yenosex»,
«KocucTeMa UPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOWHOTO Jieca», «buoneHo3 Bogoémay,
«ArponieHo3», «lIpumepHbIe aHTPONOT€HHBIE BO3JCUCTBHS Ha NpUpoAy», «Baxuelne
MCTOYHMKM 3arpsi3HEHUs BO3[yXa U I'PYHTOBBIX BoJ», «llouBa — BakHeiIas cocCTaBIsIOLIAs
ouocheprl», «Paktopsl jgerpajauuu  nousy», «llapHukoBblil  3ddexT», «DaKTOPHI
PalMoaKTUBHOIO 3arpsi3HeHus onocdepsl», «O0mas cTpykTypa ouochepsl», «Pacnpoctpanenue
®KU3HU B Onocdepe», «O30HOBBIN dKpaH O6uocheps», «KpyroBopoT yriepona B O6uochepe»,
«KpyroBopot a3ora B IpHpoOJIE».

Ob6opynoBaHue: MOJeIb-anmInKanus « TunuuHbie 6MOoLEHO3bI», repbapuii «PacTurenbHbIe
coobuiecTBa», KoJulekuuu «buoneHos», «BpenuTtenu BaXHEHWIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJUIEKIMH pacTeHUl U JKUBOTHBIX, NPHHAICKALINE K pasHbIM
HKOJIOTUYECKUM Tpymiam oaHoro Buaa, Kpacuas kuura Poccuiickoit deneparuu, n3o0paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabdota Ne 5 «CocTaBiieHHe CXeM Iepellaud BEIIeCTB U dHepruu (uenei
MTUTAHUSA ).



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yabTaraM OCBOCHMUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX pE3yabTaTOB OCBOEHUs IpeaMera «buojorusy BblAEICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOydYalolMMHUCS  POCCUMCKONW  Ipa)AaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpEAETIEHUIO,
HaJIM4yue MOTHUBAlMU K OOy4YyeHHIO OHOJIOTHMH, LIE€JICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00yUaroUIMXcs pyKOBOACTBOBATHCS B CBOEH
JEeSITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU CHCTEME OMOJIOTMYECKOTo
o0pa3oBaHus, HATMYHE SKOJOTUYECKOTO MPAaBOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pe3ybTaThl OCBOCHMs Npeamera «buojorus» noCTHraroTcs B €IWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBWIAMU UM HOPMAaMU MOBEJEHHUS U CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHU,
CaMOBOCIIUTaHMsI U CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLUHU JMYHOCTH, MATPUOTU3MA,
YB@KEHUS K 3aKOHY M INPaBOIOPAAKY, YEIOBEKY TPyAa MU CTapIIeMy MOKOJEHMIO, B3aHMHOIO
yBaKEHUs, OEpeXHOro  OTHOIIEHHUS K  KyJAbTYPHOMY  HAcleIul0 M TpaJulusIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIMYHOCTHBIE pe3ybTaThl OCBOEHHS y4eOHOTo mpenmera «buonorus» NOJKHbBI OTpaKaTh
TOTOBHOCTb U CIIOCOOHOCTh OOY4YarOIIMXCsl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHOM BHYTpEHHEH
NO3ULIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHUX
yOeX/IeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTAM POCCHHMCKOTO  OOIIecTBa,
paclIMpeHue KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B INPOLIECCE peau3allMid OCHOBHBIX
HalpaBJIeHUN BOCIIUTATEIbHOMN NESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  IPAXKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOTO MU
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro 00I1eCTBa;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JAaHUU YYEOHBIX HPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbBIX 33/]ay, BHIOJIHEHUH OMOJIOTMUECKUX SKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JICHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COL[MAIbHBIM
MI0JIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I03HABATEJIbHBIX M HCCIIEIOBATENbCKUX 3a/lad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON TPAXKIAHCKOW UJICHTHYHOCTH, TATPUOTH3MA, YBAXKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K MTPUPOTHOMY HACIEUIO U MTAMSITHUKAM IIPUPOIBI, TOCTIKCHUSIM
Poccun B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HAYEHUs] OWOJIOTMM B TIO3HAHWM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JAaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3IECHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHe U pealin3alus 3I0poBOro U 6e3omacHoro odpasza >kU3HH (310pPOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHATh TAKYIO JESTEbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JIOrN4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKHU I1IeJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHMUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB U OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUMN ISl OKPYKAIOIICH CPE/Ibl;

OCO3HAHHE IJI00aJIbHOI0 XapaKTepa SKOJIOTHUYECKUX Ipo0ieM U MyTeH UX pelleHMs;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH MPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOJIB30BAHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B TPUPOJIC, HAIPABIECHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEMPUSTHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKHUE TOCIEACTBUS MPEINTPUHUMAEMBIX
JNENCTBUN U NPEAOTBPAILATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYphI, OIBITA
JESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIPHOW, KOMMYHMKATUBHOW W COIMAJIbHOW TMPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JAESITETbHOCTH SKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

cOpPMUPOBAHHOCT ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKEe crenupuKkn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
paIMOHAILHOTO HAYYHOT'O MBIIICHUS, CO3/ITaHUU LEJI0CTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCIeUeHus
HOBOT'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHSL YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOHdYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpPyeMOil IPU U3y4yeHUN OUOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMmble 3HAHUS IS aHaiuu3a W OOBSCHEHHS SBICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DaKTOB W HMMEIOMIMXCS JaHHBIX C LEJIbI0 TONy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIb30BaTh OWMOJOTHYECKUE 3HAHWUS s PelIeHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex)npeaMeTHbIe) 00IIeHAYYHbIE TIOHATHUS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYIHOH KapTHHBI MUpa
U crenu(uKy METOI0B MO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIA (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, MCCIIeIOBaHNe, HAONIONEHNE, W3MEpEeHUe, SKCIEPUMEHT U JIPYTruX), YHHBEpCAbHBIC
yueOHble JIeHcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKAaTHUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIBHOM KOMIIETCHIIMH OO0YJaromIuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWs W YHHBEpCaJlbHbIC y4eOHBIC ACHCTBUS B IIO3HABATEIHHOW W
COIIMAIBHON MTPAKTHKE.

MertamnpeaqMeTHbIE pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHero oOImero o0Opa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiajieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMHU I CTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCI0JIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENSATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABIMBATH CBSI3U C APYTUMU MOHATUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHbBIE, IEIYKTUBHBIE, TI0 AHAJIOTUH ), BBISBIISAThH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B pPaCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUUIl PasHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIE0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3lIMYHbIE BUIBI JICATCIHHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ peleHus, HaXOIUTh aprYMEHTHI IS JI0Ka3aTelIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, MpeIylaraTb OPUTHHAIBHBIC TOIXOIBI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3ampockl W NPUMEHATh pPa3IMYHbIE METOABI NPH IOWCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYI (OPMY TIPEACTABICHUS OHUOJIOTHYECKOMN
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHE M MAaTEMaTHYCCKHE 3HAKH M CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J€HCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUMN, pacpeaeaTh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXIaTh pe3ylIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETHYECKOE IIOBEIECHUE B DPA3JMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKHE 3HAaHUS [UId BBIABICHHMA NpoOIeM M HUX pELIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh [O3HABATENIbHYIO JIEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMU B Pa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJIETh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHHUS COBEpPIIAEMbIX NeHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPY aHAIU3E PE3yNbTaTOB ACSATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJTIOYAOT CIeIUUecKre Ui y4eOHOoTro npenmera «bruonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEeMCTBUII O OCBOGHMIO, HMHTEPHpPETAlMUd W MpPeoO0pa3oBaHUIO 3HAHUM, BHUIbI
JEATETBHOCTH TI0 TOJyYCHUI0 HOBOTO 3HAHWS M TMPUMEHEHHIO 3HAHWN B Pa3IUYHBIX y4eOHBIX
CUTYaIlUsX, @ TAKXKE B pEANbHBIX )KU3HEHHBIX CHTYaIUsX, CBSI3aHHBIX ¢ Onosorueit. B mporpamme
MPEMETHBIC PE3YJIbTAThl PEACTABIICHBI 110 T0JIaM 00YUESHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeamera «buomnorus» ¢ 10 knacce NOMKHbBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OWOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, pyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHHE OMOJOTMYECKUX TEPMUHOB M TOHSATHI: KU3HDb, KIIETKA,
OpraHu3m, MeTabo0Jin3M (0OMEH BEIIEeCTB U MPEBpaIlleHUE SHEPTHH ), TOMEOCTa3 (CaMOpEryJIsIus),
YpOBHEBasi ~ OpraHu3anusi  JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEACHUE  (pernpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHAas, MyTalllOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 eHTpax MHOT00Opasusi U MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BaswuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PEe3ylIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHA BEILIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE NMPUMEHSTH MOJTydyeHHbIEe 3HAHUS I OOBSICHEHUs OMOJIOTHMUYECKUX IMPOLECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOTO TOBEJICHHSI B OKPYXKAIOUIeH NPUPOJHONW cpene, MOHMMaHHE He00X0TUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETHYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEIIMBAaHKE, CICIUICHHOE HACIIEOBAaHHUE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKpEIINBAHHS
IUTSL TIPEACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHMS, BKJIIOYAIONIYIO ICEBAOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX MCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE CcOO0OLIeHus, 00o0O0mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoT0 npeamera «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWHA O MECT€ W POJIM OWOJOTHH B CHCTEME HAyJYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, (PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUs )KU3HEHHBIX 33134,

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peAYLIEHTBI, IENH MUTaHUs, SKOJOTruIecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riiaBHbIX HampaBiieHud W nyted sposmtounu A. H. CeBepuoBa, yueHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alusi M MpOBeICHHE OHOJOrMYEeCKOro
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHUCTBUS SKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEpEeHOCa BEIIECTB ¥ OTOKA SHEPIHU B 3KOCHCTEMAaX, aHTPOTIOT€HHBIX N3MEHEHHH B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTr€OXMMHUYECKHX ILMKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOJIy4yeHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MMPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCcTieueHus
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TMOBEJIEHUSI B OKpYXKalolled NpUpOJHONW cpele, MOHMMAaHUE HEOOXOJUMOCTH



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun ULt panroHaIbLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHble OHOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKHE pabOThl, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOoil MH(pOpMAIHMK, HAYYHO-TIOMYJISIPHBIE MaTepUalbl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 :
HOMOTILE Kt Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIC CUCTEMBI U HX OpraHU3aIus 0 0 https.//m.eds00.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 UMHYECKHUI COCTaB M CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKHU 6 1 0,5 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE bu6mmoreka [IOK
5 5 0 0,5
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CACPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O 34 3 4

I[TPOTPAMME



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 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1 1
BOMOIVOHHAS GHOTOHS | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprann3Mbl i OKpykalolas cpesa ° 0 ° https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 1 1 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2 0 0
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

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 IINTAHUPOBAHHUE

10 KIIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Hara B Konrpoabusie | IlpakTuueckne | 00pasoBaTeibHbIE
r
cero padoTsbI padoThI pecypcel
bubmmoreka [{OK
1 buostorus B cuctemMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
2| dronomsomanie pemnc oron 1 0 o5 | Dromorera LOK
« ITIOJIb30BaHU JIMYHBIX MET B .
P A https://m.edso0.ru/863e6122
MIPU U3y4eHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonoruueckue cucTeMbI, MPOLIECCH U 1 0 0 bu6mmoreka [IOK
UX U3y4EeHHUE https://m.edso0.ru/863e6564
4 XUMHYECKHUH cOCTaB KIETKU. Boma n 1 0 0 bu6mmoreka [IOK
MHUHEPAJIBbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 0 0
CTH. LOCTAB 1 CTPOCHHE DETKOB https://m.edsoo0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
o | e o o s | Bimneaiik
) i ' https://m.edso0.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUIIa3bl WK KaTalasbl)»
bu6mmoreka [JOK
7 v I 1 0 0
HICBOABL. THITHIARE https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® 0 https://m.edso0.ru/863e6d5c
9 Hcropus u MeTO1bI U3y4EHHUs KIIETKU. 0 bubnuorexa [JOK
Kierounas Teopust https://m.edso0.ru/863e6e88
10 Kierka xak menocTHas )KuBasi CUCTeMa 0
KonTtponsHas padora Nel
CrtpoeHnue 3yKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota No % «3yuenue BuGmorexa LIOK
11 f;f::f;?:if;goiafg;:ﬁimﬁ on 0.5 https://m.edso0.ru/863e6ff0
MHKPOCKOIIOM 0 TOTOBLIX https://m.edso0.ru/863e716¢
MHKpOIIpenapaTax u ux OIMUCaHHUE)
bubmuorexa [JOK
12 OOMeH BelecTB Wik METab0IN3M 0 https://m.edséf).ru/863e766c
bu6mmoreka [IOK
13 ®otocuHTe3. XEeMOCUHTE3 0 https://m.eds0o.ru/863e7c98
bubnuoreka [IOK
14 dueprerueckuii oomen 0 https://m.eds;f).ru/863e7aae
’Ku3HeHHbIN KUK KIETKU. [lenenue
5 | 3 atmonsme waron s s 05 | Pubworexa LK
KOHYHMKa KOPEIIKa JTyKa Ha TOTOBBIX https://m.eds00.ru/863e dca
MHKpOIIpernapaTax»
16 Buocunres Oenka. Peakius 0 bu6mmoreka [JOK
MaTpPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsaus — GrMocuHTe3 Oenka. 0 bubnuorexa [IOK

KonTtponsHast padota Ne2

https://m.edso0.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnerounsie hopmbl )KU3HA —

bubmuoreka [JOK

18 BUPYCHI 0 https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @®opMbI pa3MHOKEHUS OPraHIU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnunorexa [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OII010TBOPEHHE.
21 Ha6opaTopHa5i[ pa6ol?ra Ne 4 «M3ydenne 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e81b6
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBunyanbHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o 0 bubmuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 HpI/I3HaK0§. MOHOFI/I6pI/II,[I[HOC 0 bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UrUOpUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI::Hf/[oro HaIZJJIHel,HOBaHI/I}I 0 bubmmorexa [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlaGopaTopHas pabora Ne
2 5 «3y4yeHue pe3yabTaToB 05 bubnuoreka [IOK

MOHOTHOPUHOTO U AUTUOPUIHOTO
CKpEIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

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



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

T'enetuka nona. Hacinenosanue

bubmuoreka [JOK

21 MPU3HAKOB, CLEIUICHHBIX C TIOJIOM 1 0 https://m.edso0.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHUYMBOCTH. JlaboparopHas pabota
Ne 6. M3yuenune Mo mupuKkannoHHON bubnuorexa [JOK
28 1 0.5
WU3MEHYMBOCTH, TIOCTPOCHHUE https://m.edsoo.ru/863e8efe
BApUAIIMOHHOTO Psijia U BapHAIIMOHHON
KpHBOW»
HacnencrBeHHast “BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. «AHanm3 1 05 bubnuorexa [JOK
MyTanui y 1po30(Quibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»
30 I'enetuka yenoseka. KoHTposbHas 1 0 bubnuoreka [IOK
pabora Ne3 https://m.edso0.ru/863e8d78
PeseprubIit ypok. O60011IeHIE TIO TEME
31 «HacencTBeHHOCTh U N3MEHUYUBOCTD 1 0
OpPraHU3MOB»
bu6mmoreka [JOK
32 Cenekiuns Kak Hayka i npotece 1 0 https://m.edsoo.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CEJIEKIINU 1 0 bu6mmoreka [JOK
pacTeHui 1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHo0THs Kak 0Tpacib 1 0 bubnunoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jrj;_)n Tema ypoxa JlaTta Beero Kontpoabnsie | IlpakTuueckne | 00pasoBaTe/bHbIE
padoTsI padoThbI pecypchl
N bubnuorexa [JOK
1 IBOIIOLIHS 1 METOLBI 68 H3yHeHHs 1 0 0 https://m.edsoo0.ru/863ea20e
9 WcTopus pa3BuTus npeacraBieHuii 00 1 0 0 bubnuorexa [JOK
9BOJTIOIHH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
4 Hi6op]:1TopHiﬂ pabora ;9 1 1 0 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(}OJIOTHIECKOMY KPUTEPUIO»
5 JIBmKkyImue cuiibl (3JIEMEHTapHBIC 1 0 0 bubmuorexa [JOK
(baKTOpHI) IBOIIOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 0 0 https://m.eds00.ru/863e9ed0
PesynbTathl 3BONIONNN:
MPHUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 0 05 bubnunoreka [JOK
pabota Ne 2«Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 HanpasiieHus u myTd MaKpO3BOJIIOLIMH 1 0 0 bubmorexa IOK
https://m.edso0.ru/863e9cle



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

HeobOpaTumocTh 3BOJIONUN.

o KontponsHast padora Nel 0
10 HcTopwust xu3HU HA 3eMiIe U METOIbI 0
e€ n3ydeHus
11 ['MnoTe3bl NPOUCXOXKIACHUS KU3HHU HA 0 bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U 0 bubnuorexa [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI YBOJIOIIUT
ACTUTENBHOTO W )KHBOTHOTO MHpA.
13 pHpaKTquCKaﬂ pabota Ne 1 ((I/ISyI‘)IeHI/Ie 0.5 bubmmorexa LIOK
7 https://m.edsoo.ru/863ea8bc
HCKOTIAEMBIX OCTATKOB PACTCHUHN U
KUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHM4ecKoro 0 bubmuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 0 https://m.eds00.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsbl) 0 bubmuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaTUH IBOJIOIUH 0
YeoBeKa
YenoBeyeckre pachkl U IPUPOIHBIC
18 ajarTaniu qeniBeKa. K(E)prcf[anaﬂ 0 bubmorexa [IOK
https://m.edsoo.ru/863eaea2
pabora Ne2
PezepBHblit ypok. O0oO1IeHNE 110 TeMe
19 «BO3HMKHOBEHHE U Pa3BUTHUE KU3HU 0
Ha 3emie»
20 DKOJIOTus Kak HayKa 0



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

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (baxTopsI 0 https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkTOpsI.
Jlaboparopuas padota Ne 3.
«MOp(bOjIOFI/I‘-IeCKI/Ie O0COOCHHOCTHU Butorexa LOK
22 pacTeHuil U3 pa3HBIX MECT OOUTAHHUS. 1
https://m.edsoo.ru/863eb10e
JlabopaTtopHnast pabota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTHE YCPEHKOB
KoJIeycay
bu6moreka [IOK
23 brotiteckie (akToph 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
24 nomnyssiiud. [IpakTrdeckas padorta Ne 05
2 «lToacY€T MIOTHOCTH NOMYJISLINIA
Pa3HbIX BUJOB PACTCHHI»
bu6mmoreka [IOK
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 0 httos://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
27 Dxostornueckue nupamuapl. CBoMCTBa 0 bubmorexa [JOK
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
[IpupoaHbIe 5KOCUCTEMBI.
08 Jlaboparopnas pabota Ne5 1
«CocraBneHue cxem mnepeaaun
BEIIECTB ¥ SHEPTUM (LIeTiel TUTaHUS)»
29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI 0



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

30 Bbuocdepa — rnodanbHas sKocUcTEMa 1 bubmmoreka [IOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMUS 1 bubnuorexa [JOK
ouocepsr https://m.edso0.ru/863ebd16
32 YenosedecTBo B bnocdepe 3emin 1
5| wenserccrnn Kontpomenin pasos 1 Binorexa LIOK
No3 https://m.edsoo.ru/863ebale
PesepBubriit ypok. O600111€HUE TEMBI
34 «Coo011ecTBa 1 SKOJOTUYECKUE 1
CHUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus / ITaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Ilox pen. [Taceunuka B.B., Akinmonepraoe o6mectBo «M3narenscTBo

«IIpocsemenuey

METOINUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
ABtopckas nporpamma B.B.[Taceununk, A.A.KameHckuii 1 Ip. noypo4yHoe 1annpoanue. buonorus 10-11 k. - M: n3narensctBo

"IIpocBemenue". 2022

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK.






