Brimrcka w3 0CHOBHO# 00pa3oBaTeIbHON TPOTPaMMBI
Cpennero o0rmiero o0pa3oBaHusl, YTBEPKICHHAS IIPUKA30M
MOY Bbypenonomckas COLI ot 31.08.2023 roga Ne 01-07/125

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorusi. ba3oBblii ypoBeHb)

st oOyyvaromuxcs 10 — 11 knaccoB



INOACHUTEJIBHAS 3AIIMCKA

IIpu pa3paboTke mnporpaMmbl MO OWOJOTUU TEOPETUUYECKYID OCHOBY JIJIsi
OTIPEJICIICHHSI TTOJX0J0B K (POPMUPOBAHUIO COJEPKAHUS y4eOHOTO MpeaMera
«buosorus» cocraBWIM: KOHIENTyalbHblie TmonoxeHus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJei, colepKaHus, pe3ylbTaToB OOy4YeHHUs U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEJISIX U
NPUHIUNAX, XAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit denepanvu, a TakKe TMOJOXKEHUS O
cnenuurke OMOJIOrUH, €¢ 3HAYCHUU B IMO3HAHUM KUBOW MPUPOJIBI U 00ECTIeUeHUN
CYIIIECTBOBaHMS 4esoBedeckoro oomecTBa. CorjlacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeENIeHbl OCHOBHBIE (DYHKIIMH IPOTrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o OuoJIOrMM Ja€T NpPEACTaBICHHE O LEeNsAX, 00 oOei
CTpaTeruu OOydYeHHUs, BOCHUTAHUS H PA3BUTHUS OOYyYaIOUIUXCS CpeACTBAMU
yueOHOoro mnpeamera «buonorus», omnpenenser o0sA3aTeNbHOE MPEIMETHOE
collep)KaHHe, €ro CTPYKTypy, paclpejiesieHhe Mo pas3jieliaM M TeMaMm,
PEKOMEHIyeMYI0 TMOCJIEeI0BATENbHOCTh U3yUYEeHUs y4eOHOTO Marepuaja ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarommxcs.

B nporpamme 1o OuWONOrMM TakKe YYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pPe3yJIbTaTaM
oOyueHus B (OPMHUpPOBAHMM OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIILHOM
NEeATETPHOCTH/YUEOHBIX JIEHCTBUIA OOYYAIOMIMXCS TI0 OCBOCHHIO COJCP>KAHUS
OMOJOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—-11 kmaccel, 6a30BbIi YPOBEHB) pean30BaH
IOPUHIIMI TPEEMCTBEHHOCTH B HM3y4YEHMHM OHWOJIOTHM, Ojlarojapsi 4yeMy B Hel
MpPOCMATPUBAETCS HAMNPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIMN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, TIPEICTABICHUN O 3JI0POBOM
oOpa3e >XKM3HM U OEPEKHBIM OTHOIIEHHEM K OKPY’KaIoIIeW MPUPOJHON cpee.
[ToaToMy Hapszy ¢ M3ydeHHEM OOIIEeOMOIOTMYECKUX TEOPUid, a TaKKe 3HAHHUM O
CTPOCHHH JKUBBIX CUCTEM Pa3HOTO paHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOrpamMMe MO OWOJOTHUU YJIeJICHO BHUMAHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHW B IMOBCEIHEBHOW >KM3HU JJISl PEIICHUs PUKIAJIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(UIAKTUKKA HACIEICTBEHHBIX 3a00JIeBaHUI YelloBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHMS, 000CHOBaHUS IKOJIOTUYECKHU
LEJIeCO00pa3HOro IMOBEAEHUSI B OKpYXKAIOIIEH MNPUPOJHOM cpene, aHauu3a
BIUSHUS XO3SUCTBEHHOW JCATEIHHOCTA YEJIOBEKA HA COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHNE BHUMAHMS K MPUKIIAIHON HAMIPaBICHHOCTH
ydueOHOro npeamera «buonorus» mpoJUKTOBAHO HEOOXOJUMOCTBIO OOecredeHus



YCIIOBUH ISl pEIICHUsI OJTHOW M3 aKTyallbHBIX 33724 IKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTOopas Impexanonaraer (GopMupoBaHHe Yy  OOyYarolIUXCs
CIIOCOOHOCTH aNaNTUPOBATHCA K W3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpa.

buonorust Ha ypoBHe cpenHero oOmIero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecreunBaer (GOpMHUpPOBAHUE Yy OOYYAIONIUXCS MPEACTABICHUA O
HAy4YHOM KapTUHE MHpA, paciiupseT U o000OIaeT 3HaHUA O KUBOW MPHUPOIE, €¢
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alldd WU JBOJIOIUH, CO3/aeT
yCJIOBHSI  JUISA: TIO3HAHUS  3aKOHOB  JKMBOW  TPHUPOABI,  (HOPMHUPOBAHHUS
(GyHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO W 0Oe30macHOro oOpasza
YKU3HH, YKOJIOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHS K >KUBOU TIPHUPOJC
U YEJIOBEKY.

Bonbimoe 3HaueHNe OMOIOTHS HIMEET TaKXKe TSl PEIISHUs BOCITIMTATCIIbHBIX H
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  o0pa3oBaHMs,  COLMATH3AINH
oOyuvaromuxcs. M3ydenune 6uomornn oOecrieuynBaeT ycloBuUs IJisi (OPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAallUOHHBIX ¥  HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIBTYpPBI, CIIOCOOCTBYET HHTETpAIlMH OMOJOTHYSCKHX 3HAHHHA C
MIPEICTABIICHUSIMU M3 JPYTUX YU4EOHBIX MPEIMETOB, B YACTHOCTH, (U3UKU, XUMHH
u reorpadguu. Ha3BaHHBIE MOJOKEHUS O TPEIHA3SHAYCHUH YIEOHOTO TIpeaMeTa
«buonorus» COCTaBUIM OCHOBY JUISI OIpPEACNICHUS TOJXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMsI, MPEJICTABIEHHOTO B MpPOrpaMMme IO
OMoJIOTHH.

Ot16op coxaepxkanusi yueOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBICH C MO3UIHMH KyJIbTypOCOOOpPa3HOTO MOAXO0/d, B COOTBETCTBHU C
KOTOPBIM OOyYaroIuecs: TOJDKHBI OCBOWTH 3HAHUS W YMEHHS, 3HAYMMBIC IS
dbopmupoBanus oOIIEH KyJIbTypbl, ONPEACITSAIONINE aJCKBATHOE TIOBEJICHUE
YyeJioBeKa B OKpYXKarollleld MPUPOJHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U TpakTUYecKou aestenbHOCTU. Ocob0e MECTO B 3TOW CUCTEME 3HAHMI
3aHUMAIOT JIEMEHTBHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOM ISl (HOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MUpa U
[HEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHW3allUu
OMOJOTUYECKOTro 00pa30BaHUs.

CTpyKTypHupOBaHHE COJEpKaHUsI y4eOHOTrO MaTepuansa B Mporpamme IIo
OMONIOTHH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HA4YCHHWsS 3HAHUK 00
OTIUYUTEIIBHBIX OCOOCHHOCTSX JKMBOW MPHUPOJIBI, O €¢ YPOBHEBOW OpraHU3AINH U
HBOJIIOIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeamera «buomorus»
BBIJICJICHBI CIIEYIOUINE COJepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOTO TO3HaHms», «KieTka kak Omonormveckas cuctema», «OpraHu3M Kak



Oouonoruyeckas cucreman, «CucrtemMa W MHOrooOpasue OpraHuyYeCKOro MHUpay,
«IBOIOIMS KUBON MPUPOB», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

enb uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJlaJicHUE  OOyYalolUMHUCS  3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHATBLHOU
OpraHW3allMi >KWBBIX CHCTEM pAa3HOTO paHra ¥ TPHOOPETCHHE yMEHUM
UCIIOJIb30BaTh 3TH 3HAHUA JJIsl TPAMOTHBIX JCHCTBUN B OTHOIIEHWHU OOBEKTOB
YKUBOUW MPUPOJIbI U PEHICHUS PA3TMUHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmwkeHue 1ienu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 6a30BoM
YpOBHE 00eCTIeunBaeTCs PEIICHNEM CIeAYIONNX 3a/1a4:

OCBOEHHE OOYYarOlUMMUCS CUCTEMbl 3HAHHU O OHOJIOTMYECKUX TEOPUSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBMIIAX, CIIYXKAIIUX OCHOBOM
JUist (pOPMUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
MEeTOJ[aX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allMH, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y OOyYArOMIMXCS IMO3HABATEIbHBIX, WHTEIUICKTYaJbHBIX W
TBOPUECKUX CIOCOOHOCTEW B MpOIECCE aHalu3a JIaHHBIX O MyTSAX pPa3BUTUA B
OMOJIOTUY HAyYHBIX B3IJISA0B, HWJEH W TOAXOJOB K HM3YyYCHHIO >KMBBIX CHCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAHOBJICHHE Yy oOOydwarommuxcsi oOmeld KyJabTypbl, (QYHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa JKMBOW MPUPOJALI HAa OCHOBAaHUU 3HAHUW W OMbBITA, MOJYYEHHBIX MpHU
M3YYEeHUH OUOJIOTUH;

dbopmupoBaHrue y O0OydYarONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU NIESITEIHbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOUOTEXHOJIOTHI;

BOCITUTaHUE YOEXKICHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
MPUPOJIBI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIECHUS K HEM, COOTIOICHUS ATUYECKUX
HOPM IPU NPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHWE IICHHOCTH OWOJOTHYECKUX 3HAHWA JIsi TOBBINICHHS YPOBHS
HKOJIOTHYECKOMN KYJIbTYPBI, 111 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETCHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITENIbHOCTHU 110 OTHOLIEHHUIO K OKPY>KaIoLIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COONIOAEHUE Mep NPO(PHIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero oOmero ob6pazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTEeNIbHbIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeAMETHOU 00s1acTu «EcTeCTBEHHO-HAYYHBIE TPEAMETHD».



Jlist u3ydenusi OMoI0ruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, (puiiocopuei, STUKON, 3CTETUKOM U MPABOM.
Ponp Ouosmornn B (OpPMHPOBAHWHM COBPEMEHHOW HAyYHOM KapTHHBI MHpA.
Cucrema OMOJIOTHUECKUX HaYK.

Metobl TO3HAHUS KUBOM MPUPObI (HAOII0ACHUE, SKCIEPUMEHT, OMKUCAHUE,
u3MepeHue, KiaccupuKamus, MOJCIUPOBAaHUE, CTAaTUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpauuu:

[Toprpersr: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel v cxeMbl: «MeTo/bl MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHblie U NpaKTHYeCcKHe padoThI:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB MpHU
U3y4YEHUU OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7ZKuBble cUCTEeMbI U UX OPTaHU3ALMSL.

XKuBble cructembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouosoruu. OTianane
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHH OpraHU3aluu OUOCUCTEM:
MOJEKYJISIPHBIM, KJIETOUYHBIM, TKAaHEBBIM, OPraHU3MEHHBIN, MOMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKu ), OnocepHBIii.

JdemoHcTpanuu:

Tabnuibl u cxembl: « OCHOBHBIE TIPU3HAKHU KU3HW», «YPOBHU OpraHU3aINN
YKUBOU IIPUPOLIBI».

Oo6opynoBanue: Mmojaenb Monekynsl JJHK.

Tema 3. XumMuuyeckuii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KIETKH. XUMHUYECKHE DIIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalbHBIX BeUIECTB B KieTke. lloanepkanue
OCMOTHYECKOI0 OanaHca.

benku. CocrtaB u crpoeHue OelKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJNEKyJbl (NepBUYHAs, BTOpUYHAs, TPETHYHAA U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHYEeCKue CcBoilcTBa OenkoB. buonornyeckue
(GyHKUIHUU OENKOB.



depmeHTHl — OuWosoruueckue Karanuzatopbl. CTpoeHue  ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. Butramussi
OTnnunsa pepMEHTOB OT HEOPraHUYECKHUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a ¢ Je30KCHMpud03a),
aucaxapuipl  (caxaposa, JakTo3a) UM mosMcaxapuabl (Kpaxmall, TJIMKOTEH,
1esI0I03a). buonornvyeckue GyHKIIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, ¢docdonunuasl, crepounbl. [ uapodunbHO-
ruapopoOHble  cBoiicTBa. buonornueckue GyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJOB, OEIKOB U JIMITHUJIOB KaK HICTOYHUKOB SHEPTUH.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykneormasr — wMoHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u Pynkmuu JIHK. Ctpoenne n ¢pynkumu PHK.
Buner PHK. AT®: ctpoenue u QyHKIHH.

[utonorus — Hayka o kieTtke. KineTtounas Teopust — mpuMep B3anMOJECUCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl H3yUEHHUsI KIETKH.

Kierka kak wenoctHass »xuBasg cucrema. OOme NpU3HAKA — KIIETOK:
3aMKHYTasl HapyxHass memOpana, moisiekynbl JIHK kak renerudeckuii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHuecKas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUsI MpOKapHOTUYECKOM KieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >XUBOTHOU W
IpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e¢ cBoiicTBa u ¢pyHkuuu. L{uronnazma u ee
opranousipl. OnHomemOpaHHbie opraHouabl kietku: OIIC, ammapatr Tonbmxw,
an30ocombl. [lonyaBTOHOMHBIE OpraHOWIbl KJIETKA: MHUTOXOHJPHUH, IUIACTHJIBIL.
[Tpoucxoxxknenne MUTOXOHApUM u mnactua. Buasl tumactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KIETOYHBIH WEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKU. DYHKIMHA OPraHOUAOB KJIETKU. BKittoueHus.

Anpo — perynatopHslid HeHTp KieTkh. CTpoeHue sjpa: siaepHas 000JouKa,
KapuoIuia3Ma, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammer:  «PacnpeneneHne XMMUYECKHX  3JEMEHTOB B HEXUBOWU
npupoze», «Pacrpenenenne XuMU4eCKUX 3JIEMEHTOB B KUBOW IIPUPOJIEN.

Tabmuubl u cxemsl: «llepuonnueckas Tabmuua XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIbI», «buocunTes3 Oenkay, « CTpoeHHe MOJIEKYJIbI OeTKay,
«Ctpoenue pepmenrta», «Hyxnennossie kucnotel. JJHK», «Ctpoenne monexybl



AT®D», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHHUE KUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MPOKAPUOTUYECKON KIIETKWY,
«CTtpoeHue siapa KIETKW», « Y TIEBOAb, «JIunuapn.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBAaHHE [JIsl MPOBEACHUS
HaOIIOJICHUM, W3MEpPEHHI, SKCIEPUMEHTOB, MHUKPOIIPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble M NPpaKTH4YeCKUe PadoThI:

Jlabopatopnas pabota Ne 1. «M3yueHuwe KaTalIUTUYECKON aKTHUBHOCTHU
dbepMeHTOB (Ha IPUMEpE aMIIIa3bl WU KaTajaasbl)y.

JlaGoparopHas pabora Ne 2. «/3yueHue CTpOEHUS KIETOK pPaCTEHUH,
JKUBOTHBIX W OaKTEepHUil TOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHCAHUEY.

Tema 4. /Ku3HeaesITeJIbHOCTh KJIETKH.

OOmeH BemecTB, Wik MeTabomu3M. AccuMUIIANUs (TJIaCTUIECKU 0OMEH) 1
JTUCCUMUJIISIIUS (QHEPTeTHUECKil OOMEH) — JBE CTOPOHBI €IUHOTO IMpoIriecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIMH B TMOHUMAaHHUU
MeTaboau3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB M MPEBPAICHIUN YHEPTUH B KIIETKE.

®orocunte3. CmeroBas u TemHOBas (da3sl (QorocuHTeza. Peaknuun
dbotocunTeza. DPheKTUBHOCTH (HOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A /IS KU3HU
Ha 3emiie. BiusiHue ycioBuil cpeqpl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3Upyone 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMIIe.

DHepreTudeckuii 0OMEeH B KIIeTKe. PaciiemieHne BEIIecTB, BBbIICICHUE U
aKKyMYJUPOBAaHME DJHEPrMM B KIETKEe. OTamlbl HHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxkenne m ero BuAbl. KHCIOPOIHOE OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHUE. OKucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakumm wMarpuuHoro cumHTe3a. I['eHermueckas wuHdopmamms u JHK.
Peanuzanusi reHetudeckoil uH@opManuu B KIETKe. ['@HETUYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnsuus — OuocunTes
oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOkucioT. Pons pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopust oTkpbeiTust Bupycon (/. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI U KU3HEHHOIO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bo3oyaurtens CIIM/a.



OOpaTHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpoduiaktrka
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsizes.

Tabmuipel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIAPUSY,
«JHepreTudeckuii ooOMen», «Xmoporaact», «®Dorocunrted», «Crpoenue JTHK»,
«Ctpoenue u (GyHKIMOHUpOBaHUE reHay, «Cunres 6enkay, «['eHeTnueckuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH nukia Bupyca CIIN/la,
oaxtepuodaray, «Pemmukarms JJHK».

O6opynoBanue: monaenu-anmumkanuu «Yasoenne JHK u Tpanckpunuums»,
«buocunres 6enka», « CTpoeHue KIeTku», Mmojieiab cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHMe M MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbii 1uki, Wiau SKU3HEHHBIM UK KiIeTku. MuTepdaza u mMuTos.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON THBIN U TrarJIONTHBIN XPOMOCOMHBIE HaOOPBL. XpomaTuisl.
[{uToJIOTUYECKHE OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetku — muto3. Craauu mutosza. IIpoueccsl, npoucxonsiire Ha
pPa3HBIX CTAaIUSIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alonTo3.

®opMbl pa3sMHOKEHHsI OpPraHU3MOB: Oecrionoe U nojioBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUE
OpPraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYKS OT OECIOJIOTO.

Meito3. Cragum meio3za. IIponecchl, mpouCXOAsIMe Ha CTAAUSIX MEo3a.
[ToBenenne xpomocoMm B wmenose. Kpoccunrosep. buonornueckuit cmpicn u
3HAYEHHUE MEN03a.

'ameTtorenes — mporecc oOpa30BaHMS TIOJIOBBIX KIETOK Y JKMBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30Mj, SIMIEKJIeTKAa) — CIepMaToreHe3 W OBOTEHE3.
OCOOEHHOCTH CTpPOECHMS SAWILEKIETOK MW crnepMaro3ouaoB. Omiog0TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHOoe pa3BuTHE (OHTOreHE3). OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOJieHue, racTpyisinus, opraHorene3. IloctamOpuoHanbHOe paszBuTue. TUIIBI
MOCTAMOPUOHANBHOTO PAa3BUTHS: MPSAMOE, HENpsAMoe (TUYMHOUYHOE). BrusHue



Cpe/abl Ha pa3BUTHUE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIC
YPOJCTBA.

Poct u pazsutue pactenuii. OHTOreHEe3 BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTaJINU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI  pa3sMHOXKEHHUSI OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kieTku Oaktepuil»y, «CTpOe€HHE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kierounslii nukn», «Pemmukamus JHK», «Mwutos»,
«Menosy, «lIpsmoe u HenpsaMoe pa3BuTue», «l'aMeroreHes y MICKONUTAIOINX U
4yenoBeKa», «OCHOBHBIC CTAIMM OHTOT'CHE3a.

OGopynoBaHue: MHKPOCKOTI, MUKPOIPENapaThl «Cnepmarto3ouasl
MJICKOTIUTAIOIIETOY, «SHIIeKIIeTKa MIleKonuTaromero», «Kapuokunes B KieTkax
KOpelIka JIyKa», MarHuTHas Mojelib-anmuinkanus «Jlenenue KIeTKu», MOJelb
JIHK, monens MeTada3HON XPOMOCOMBI.

JlaGopaTopHble M NPpaKTH4YeCKUE PadoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHme MuTO3a B KJIETKaX KOHUYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENnapaTaxy».

JlaGopatopuass pabora Ne 4. «M3ydeHuwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacjieiCTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3apaumn renetuku. Mcropus pa3Butusi reHeTuku. Poiib nuronoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa pOCCHUCKUX U 3apyOeKHBIX
YYCHBIX B pa3BUTHE TCHETUKH. MeETOonbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUH, MOJEKYJIIpHO-TeHEeTHYeCKHii). (OCHOBHBICE TEHETHYECKUE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJICIOBaHUS NMPU3HAKOB, YCTAHOBJIECHHBIE . MeHnenem.
MonorubpuHoe CckKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIIOB MEPBOIO
nokosieHus. [IpaBuiio JOMUHHMpOBaHMS. 3aKOH pacCHICIUICHUS  MPU3HAKOB.
['unoresa yuctoThl ramer. [1ojiHOE ¥ HEMOJIHOE JOMUHUPOBAHMUE.

JluruObpuaHOEe  CKpenMBaHHEe. 3aKOH  HE3aBHCHMOIO  HACJeJIOBaHUS
npu3HakoB.  [lUTOreHeTMYEeCKHEe  OCHOBBI  JIUTHOPUIHOTO  CKpPEIIMBAHMUS.
AHanu3upyrolee ckpenupanue. Mcnonb30BaHue aHATU3UPYIOIETO CKPEIMBAHUS
TSl OTIPENIeSICHUsI TeHOTUIIa OCOOU.

CuerienHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HAacJICJJOBaHHMIO I'eHOB. HapyllieHue clierieHus reHOB B pe3ysibTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpUs HACTEICTBEHHOCTH. | €eHETUUECKHE KaPTHhI.



I'enetnka nona. XpoMOCOMHOE ONpEAECICHHUE TOja. AYTOCOMBI M TOJOBBIE
XpoMocoMbl. ['oMoraMeTHele M reTreporaMmeTHbie opraHu3sMbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASL.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMOHHON W3MEHYMBOCTU. BapualimoHHbIN sl M BapUallMOHHAS KPUBAS.
HopMma peakumu npuszHaka. KonnuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAU(PUKAITMOHHON U3MEHYUBOCTHU.

HacnencrBennas, win TeHOTUNHMYECKasl, W3MEHYMBOCTh. KomOuHaTuBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHasi K3MEHYMBOCTh. Kiaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHbIE, FTeHOMHBIE. YacToTa 1 npu4rHbl MyTaluii. MyTareHHble (HhaKTOpPHI.
3aKOH rOMOJIOTHYECKUX PS0B B HacieACTBEHHOM n3MeHunBoctu H. . BaBuiiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uwenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOIBI T€HETHKHU
YeJIOBEKa: TeHeaIOTHYCCKUM, OJTM3HEIIOBBINM, IINTOTCHETHYSCKUM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TE€HETUYECKH. CoBpemenHoOe ONIPENIECIICHHE TEHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCJE C MOMOULIBIO
[111P-ananu3a. HacnenctBenuble 3a0ojeBaHMs 4YeIOBEKa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJIEACTBEHHOM MpPeapacroyioKEeHHOCThIO, XPOMOCOMHBIE OOJE3HHU.
ComaTnueckue UM TreHepaTuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIMBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, MPO(UIAKTUKYI U JICUEHUS] TEHETUYECKUX
Oosne3Hel. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKOU
TeHETHKHU B IPEIOTBPAIICHUH U JICUCHUH TCHETUYECKUX 3a00JI€BaHUI YEIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuios.

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHUE W €ro
LUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LUTOTCHETUYECKast
OCHOBa», «3aKOH YHUCTOTHI ramMeT», «JlUruOpuiHOe CKpEeIIUBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUAHOTO  CKpemIMBaHus»,  «Meio3y,
«B3auMoieicTBUE  AJUICNIBHBIX TE€HOBY», «l'€HeTHueckue KapThl PACTCHUH,
JKUBOTHBIX M 4eJIoBeKa», «['eHeTuka moiay, «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CUCIUIEHHOTO ¢ mnosiom», «Kapuotumel yenoBeka UM KUBOTHBIX», «Buabl
U3MEHUYUBOCTHY», «MoaudukalnroHHas HW3MEHUYMBOCTH», «HacienoBanue pesyc-
bakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTallMOHHASI ©3MEHYUBOCTHY.

O6opynoBanue: MojAenu-anuInKanun «MOHOTHOPUIHOE CKpEITUBAHUCY,
«Henonmunoe nmomuHupoBaHuey, «JluruOpumanoe ckpenuBanue», «llepekpeéct



XpOMOCOM», MUKPOCKOIT U MHKporpenapar «/[pozoduna» (Hopma, MmyTanuu
(bopMBI KPBUTLEB U OKPACKU Tena), repOapuit «I'opox MoceBHON.

JlaGopaTopHble M NPpaKTH4YeCKUe padoThI:

Jlabopatopuast padota Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHas padota Ne 6. «3ydyenre MoANGUKAIIMIOHHON U3MEHUYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia MU BAPUALIMOHHON KPUBO».

JlaGoparopHas pabotra No 7. «AHanu3 myTanui y apo30(Quiibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuyeckass paborta Ne 2. «CocTaBle€HHE W aHajdu3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkunsi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekups Kak Hayka U NpoUEecC. 3apOKJICHHUE CENEKIUH U JTOMECTUKALMS.
VYuyenne H. . BaBuioBa 0 ULeHTpax MNPOUCXOXKACHUS M  MHOrooOpasus
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIECHUS TOMAIIHUX >KUBOTHBIX. CopT,
OpoJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBbIi M UHIMBUIYATbHBI OTOOPHI B
CEJIEKIIMM PACTEHUHA M KUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
cKkpemBaHue — HMHOpuAMHr. Ywucras nuHug. CKpelMBaHUE YHMCTBIX JIMHUM.
['erepo3uc, wnu rubpunHas cuia. HepoacTBEHHOE CKpelMBaHUE — ayTOPHJIMHT.
OtrnancHHas rulOpuau3anus W e¢ ycnexu. VICKyCCTBEHHBIM MyTareHes W
MOJIyYEHHUE TOJMIUIOUJIOB. JIOCTHKEHHSI CEJIEKUMU pPACTEHUM, >KUBOTHBIX H
MHUKPOOPTIaHU3MOB.

buorexHonmoruss Kak OTpacibp NPOU3BOJACTBA. ['€HHAas WHKEHEPHUSA. ITalbl
co3ganus pexomoOuHanTHOW JIHK wu TpaHcrenneix opranunsmoB. Kietounas
nHxeHepud. Kinetounsie KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUMN.
KiloHnpoBaHHe BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojoruueckue M 3Tthyeckue  mpobnembl. MO —  reHeTuuyecku
MOJAU(PUIUPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanum:

[Toprpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubl 1 cxembl: KapTa «lIeHTpbl MPOUCXOXKACHUS M MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHuit», «OtnancHnas rudpunuzanus», «Padotel akagemuka M. ®@. UBanoBay,
«Ilomumnongus», «OO0bekTH OuoTexHonorum», «KinerouHsie KyJabTyphl U
KJIOHUpOBaHHe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repoapuii «CeabCKOX03SIICTBEHHBIC PACTCHHUS.



JlaGopaTopHble ¥ NpaKTH4YeCKUe padoThI:

Okckypeust «OCHOBHBIE METOABI U JIOCTUIKEHHUSI CEJIEKIHMH PpacCTeHUl H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Yy4acTOK, B TEIUIMYHOE XO3SAMCTBO, J1a0OpaTOPUIO
arpOyHUBEPCUTETA WJIA HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHSL.

[Ipennocbulki BO3HUKHOBEHHS SBOJIIOIMOHHON TEOpHUH. ODBOJIOLMOHHAS
TEOpUsl U €¢ MeCTO B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CeuzerenbcTBa 3Bomouuu. [laneoHTonornueckue: MoOCIeA0BaTENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMUECKOW JIETOMHUCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxo/cTBO U paziuuue ¢payH U QJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auyus 3MOPHUOHOB pPa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomtonmonHass teopust Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUS
JapBUHM3MA. JIBKylIue Cuibl 3BOJIOUMM BHAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NP OIPAaHUYEHHOCTH PECYPCOB, HEONPEIEICHHAs W3MEHYUBOCT,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas teopus 3Bomonun (CTI) U €€ OCHOBHBIE MOJOKECHUS.

MukposBomonus. [lonmynsuus kak eAMHKUIA BUAA U S3BOITIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTarmoOHHBINA
mpoiecc ¥ KOMOMHATHBHAsT M3MEHYUBOCTH. [lomynsiiimOHHBIE BOJHBI U JAperd
reHoB. M30s1us 1 Murpausi.

EcrectBeHHblii oTOOp — HampaBisawonmi Qakrop 3Bomonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTaT 3Bojouuu. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMOP( 036l U UN0ATATAIIHH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble (HOPMBI
BUJ1000pa30BaHMs: Teorpaduueckoe, IKOJI0THIECKOe.

MakposBomonusi. DPopMbl  3BONIOUMU:  (QuUiIeTHYECKas, JAUBEPreHTHasd,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IporcxoxaeHne OT HecleNMaIU3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crenuanu3anvsa. AIanTUBHAS paaualysl.

JdeMoHcTpanuu:



[Toptpersl: K. JIunneit, XK. b. Jlamapk, Y. Japeun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkens, ©. Mronnep, A. H. CeBepuos.
Tabmuiel 1 cxembl: «Pa3BUTHE OpraHUYeCcKOro MUpa Ha 3emiiey, «3apoIbIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
CyILLeCTBOBaHUE», «EcTecTBEeHHBIM 0TOOp», «MHOrooOpa3sue COpToB pacTEHUI»,
«MHorooOpasue  mopon  KuUBOTHBIX»,  «llomymsauumy,  «MyTauoHHas

U3MEHUYUBOCTEY», «Apomopdossry, «Mmuoamantarumy, «OOmas aereHepaus»,
«/IBmKymue cuibl 3Bosonum», «Kapra-cxema MapuipyTta mnyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpagnueckoe BUA00OPa30BaHUEY, « IKOJOTHYECKOE BUAO0OOPAZOBAHUEY.

OO6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C PAa3IUYHBIMU THUIIAMH OKPACKH,
Ha0oOp TJIOJIOB U CeMsH, KoJuleKius «lIpuMepbl 3alUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJie’h «OCHOBHBIE HAMPABJICHUS BOJIIOLUW», OOBEMHAs MOJIEIb
«CTpoeHue TOIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, Koiekiuus «DopMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkauus «llepexpect
XpOMOCOM», BJaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUILEB U
OKpacCKH Tela).

JlaGopaTopHblie M NpaKTHYecKHe padoThI:

Jlabopatopnass padota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTU OpraHu3Ma 1
€C OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HHU HA 3eMmie.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUMOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M MaHCIEpMUA. XUMHUYECKas
ABONIONMS. AOMOTeHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIEPUMEHTATBbHOE TOATBEPKICHUE XUMAUECKOW ABOMIOIMH. HadanbHble 3Tanbl
ounonornyeckoi sBomoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. llepBble KIETKH M HMX 3BOJIIOLHUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie mo 3pam u nepuojam. Karapxei. Apxeickas u
npotepo3oiickast dpel. Ilaneo3olickass 3pa U €€ TEpUOABL: KEMOPHUICKHIA,
OpPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickast spa u €€ epUuo/ibl: TPUACOBBIHN, IOPCKUM, METOBOM.

KaliHo3oiickass »pa W €€ MNEepuoAbl: MaJCOTCHOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIuMaTa W reoJIOTMuecKuX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIOLMM PACTUTEIBLHOTO M YKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
XKUBOTHBIX. [losiBNIEHUE, paclBET U BBIMUPAHUE TPYIII AKUBBIX OPTaHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak oOTpakeHue 3BOJIONUH. OCHOBHBIE
CUCTEMATHUYECKUE IPYNIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOrUs KaK Hayka. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUH ueJoBeka. Meroasl u3ydeHHsl aHTpororesesa. CxoactBa u
pa3nuyus 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JBrxymue  cunael  ((pakTopbl)  AHTPONOreHe3a. Hacnencreennas
W3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH,
M3TOTOBJIEHUE OPYIUN TPYAa, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKHU, YeloBek
yMmenbid, YemoBek npsMoxoasmuv, YemoBek HeaHaepTaidbCkui, YenoBek
pasymHbii. Haxolku uCKOMaeMbIX OCTATKOB, BpeMsl CYIIIECTBOBaHHUS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIIME  pachl:  €BPOICOHIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dSKBaTOpuajibHas),  MOHTOJOUHAS
(a3uarcko-amepukaHckas).  YepTbl  OPHUCHOCOOJEHHOCTH  MpEACTaBUTEINICH
YEJIOBEUECKUX pac K YCJIOBUSAM CYUIECTBOBaHUSA. EJNMHCTBO 4e€lOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Muwmuiep, I'. FOpu, Y.
JapBuH.

Tabmuiel u cxemul: «Bo3aukHoBenne CoTHEUYHOM CHUCTEMEBI», «Pa3Burue
opraHuueckoro mupa», «PactutenpHas kietrka», <«OKUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJCOHTOJOIMYECKUX  HAaXOJOK  IPEIAKOB
COBPEMEHHOI0 4YeJNOBeKay», «llpeBHenmmue oam», «JpeBHue moam», «llepBbie
COBPEMEHHBIE 01N, «HeT0BeYeCKHe pachl».

O6opynoBanue:  myisbku — «lIpoucxoxaenue — denoBeka»  (OKOCTBI
aBCTpAJONUTEKa, MHUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIIA), CJIEIKU WIH
M300pKEHUSI KAaMEHHBIX OpYJUH MEepBOOBITHOTO YelloBeKa (KaMHHU-YOIIIEpPHI,
pyOwmna, ckpebiia), TEOXpPOHOJIOTMYECKass Tabnuila, KoJieKius «Dopmbl
COXPAHHOCTU UCKOMAEMbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M NPpaKTH4YeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckonaemMbIX OCTaTKOB PAaCTEHUH U
YKUBOTHBIX B KOJIJICKITUSX).



DKCKypcHsi «IBOJIOLHS OpPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHBIN WA KpPaeBeIUECKUl My3eil).

Tema 3. OpranusmMbl 4 OKpYy:Kaolas cpejaa.

DKOJIOTHSI KaK HayKa. 3ala4i U pa3/iesibl SKOJIOruU. MeToabl 3KOJOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpensl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPHUOPTaHU3MEHHA.

Okosornueckue (aktopel. Kiaccudukanusa 3Konorudyeckux (HakTopoB:
abuoTnueckue, OHOTHYECKHME M aHTPOIOTeHHble. JleiicTBHEe SKOJIOrMYeCcKHX
(haKTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (hakTOphl: CBET, TEMIIepaTypa, BIaxHOCTh. dDoTonepuoansm.
[IpucnocoGnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTmsI.

buotnueckue  QaxTopsl. Buner  Ouotnuyeckux B3aUMOJEHCTBUIM:
KOHKYPEHLIUS, XUIIIHUYECTBO, cUMOM03 U ero ¢opmsl. [lapasutusm, koomeparus,
MyTyaliu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIU3M,
HeUTpaiu3M. 3HaueHHe OUOTHYECKUX B3aUMOJECUCTBUI I CYIECTBOBAHUS
OpPraHU3MOB B ITPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonyisuud. OCHOBHbIE IOKa3aTelu
NOMYJISIUMN: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT,
Murpanus. J{lmHaMyka 4uCI€HHOCTH MOIYJISIUU U €€ PEryIIsaLus.

JdeMoHcTpauuu:

[Hoprpetsi: A. I'ymOonbar, K. @. Pynse, 3. I'ekkens.

Tabmuupl u cxemsl: kapta «llpupognbie 30HbI 3emuan», «Cpeasl oOMTaHUS
opranuzMoBy», «®Potonepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYyJIAIUU HHPY30puu-Tyhenbkny», «Ilumessie nenmy.

JlaGopaTopHble M IpaKkTH4YecKUe padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckne 0COOCHHOCTH PaCTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPECHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[logacuer mIOTHOCTH MOMYJISALMNA Pa3HbIX BUOB
pacTeHu».

Tema 4. Coo01ecTBa M 3K0J0rH4eCKHE CUCTEMBbI.

CooOmiecTBo opraHu3MoB — OuorneHo3. CTpyKTypbl OHOIEHO3a: BHOBas,
MpOCTpaHCTBEHHasA, Tpoduueckas (mumenas). Buasl-momunantel. CBsizu B
OHoLIeHO3E.

Dkosornueckre cuctembl (3kocuctembl). llonste 00 »sKkocucTemMe u
ounoreoneHoze. OyHKIMOHAIBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peAylieHTbl. KpyroBopoT BElECTB U MOTOK PHEPTUU B IKOCHCTEME.
Tpoduueckue (muuieBble) ypOBHH HKOcUCTeMbl. [luineBble Henu u  CeTH.
OCHOBHBIE TIOKAa3aTeNW BSKOCHUCTEMBI: Oumomacca, NPOAYKUHA. OKOJIOTHYECKHE
OUpaMUbl:  TPOMYKIIMM, YHCICHHOCTH, OunomMacchl. CBONCTBa HIKOCHUCTEM:
YCTOMYUBOCTh, CaMOperyJisiius, pazpurue. CyKIieccusl.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03¢p U PEK. DKOCUCTEMA XBOWHOTO
WJIM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHBIE  3KOCUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOO3KOCHCTEMBI.
buonornyeckoe u Xx0351MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akTop yCcTOHYMBOCTH 3KocucTeM. (CoxpaHeHue
OMOJOTHYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepuanckoro o 6uocdepe. ['paHuiibl, coctaB U CTPYKTypa
ouoceprr. Kuoe BemiectBo u ero ¢yHkuud. OcobeHHocTH Omocdepsl Kak
rJ100aJIbHOM 3KOCHCTeMBbl. JlMHaMHuecKkoe paBHOBeCME U oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOre0OXUMUYECKUE ITUKIBI AIIEMEHTOB (yriepoja,
a30Ta). 30HAbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B 6nochepe 3eMian. AHTPOIIOTE€HHBIE U3MEHEHHs B Onocdepe.
['1oGanbpHbIE SKOJIOTUYECKUE TPOOTIEMBI.

Cocy1ecTBoBaHHE IPUPOABI " YeJI0BEYECTBA. CoxpaHeHue
Oropa3zHoo0Opasusi Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA paIlMOHATBEHOTO
YOpaBJICHUS MPUPOAHBIMU pEecypcaMd W UX HCMOJIb30BaHHE. JlocTHKEeHUS
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHcTpanuu:

[Toptpetsi: A. x. Tencnu, B. H. Cykaues, B. U. Bepuaackuid.

Tabmuubr u cxembl: «[lumeBsie 1enm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemu nuTaHusy, «IKOJOTHYECKAss MHPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOJIUCTBEHHOIO JIEcay, « IKOCUCTEMA
XBOMHOrO  Jjeca», «buomeHo3 BomoeMa», «ArpoueHos», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JICWCTBHS Ha MNPUPOAY», «BaxHedmne HMCTOYHUKHU
3arpsi3HEHHS] BO3/yXa U TPYHTOBBIX BOJ», «llouBa — BaykHeHIIash COCTaBIISIONIAS
ouochepr», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil 3@dexT», «DakTophl
paauoaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Ouochepbi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopot yraepoaa B 6nochepe», «KpyroBopoT a3orta B IpuUpoae».

O6opynoBanue: Mojenb-anIuInKaluug « TunuyHbie OHOLIEHO3b», TrepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKIMH «buorieHo3y, «Bpeaurenu BaxHeHIMx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOapuM M KOJUIEKIMUM pacTeHUHd U
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM KOJOTMYECKUM TPYIaM OJIHOTO BHUJIA,



Kpacnas knura Poccuiickoit ®enepannu, HU300paXeHHs OXPaHSIEMBbIX BHUJOB
pPacTeHUN U )KUBOTHBIX.



[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOITPAMMBI 110
bBUOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHNMA

Cornacao ®I'OC COO, ycranaBiauBarTCA TpeOOBaHUS K pe3yJibTaTam
OCBOCHHUs OOydYalolMMHUCA TporpaMM CpeAaHero oOimero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM H IMPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pe3yJbTAaTOB OCBOCHHS MpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHHE O00YYarOUUMUCA POCCUNUCKON
IPAKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOy4YeHuI0  OHOJIOTHH,
[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHN JIUYHOCTM Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAAULUNA pPa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMHU, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYKME HSKOJOTHYECKOr0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBHTh IEJIN U CTPOUTH )KU3HECHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeAameTa «bHOJIOTHs» TOCTUTAIOTCS B
CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpolleccaM CaMOMO3HAHUS, CAMOBOCIHUTAHUSA U
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH MO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABOMOPAJNIKY, YEJIIOBEKY TPYyJa U CTapUIEMY IOKOJIECHHUIO,
B3aMMHOI'0 YBa)XEHUS, OEPEKHOTrO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickonn denepanuu, Opupoie U
OKpYXKaroUIen cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo Tmipeamera «buomorus»
JOJKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCThH 00YyYaIOUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULIMENH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HECHHOTO
OMbITA U OMbITA JEATEIBHOCTH B MPOIECCE peaM3allui OCHOBHBIX HAIpaBICHUN
BOCIIUTATEIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHM 00YUaIOIIETroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 0OIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON [EATENIBHOCTH IPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATENIBHBIX 3a]a4, BBIMOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €¢;

YMEHHUE YYHUTHIBATh B CBOUX JICUCTBUSX HEOOXOJIUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH ¢ Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMHU [IEHHOCTSMH U
COIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJEAOBATENBLCKUX 3a7a4, YBaXXKUTEIBHOTO
OTHOIIEHUS! K MHEHHIO OINIMOHEHTOB MpU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCUICKOM I'PaKIaHCKOMN UJECHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HapoOAy, UyBCTBa OTBETCTBEHHOCTH TEpe
PonuHoy, ropmocty 3a cBOM Kpad, cBOW PoauHy, CBOM S3BIK M KYJBTYDY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTHXKEHUAM Poccun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYCHBIX B CTAaHOBJICHHE W
pa3BuTHe OWOJOTHM, TOHUMAHUS 3HAYCHUSI OWOJOTMU B T[O3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JyXOBHBIX EHHOCTEN POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLEHHBATh CUTYallMi0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3aHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas ACTETHKY ObITa, HaAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyda, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMaHUE 3MOLMOHAIBHOTO BO3JIEUCTBUS KMUBOU MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)XEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAY€CTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOIMOHATIBLHOTO 0JIATOMOTy U

NOHMMAaHUE W peaju3alus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHUE TUTUEHWYECKUX TMpaBWI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATHUM MW OTHAbIXA, peEryjsipHas Qu3nuecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOIO W KOMIIETGHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHMMAaHUE UEHHOCTH TNPaBWJI HMHAUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYAIUSAX, YTPOXKAIOIINX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAHME MOCJIEICTBUN W HENPUATHUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCTIMTAHMSI:

TFOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacTepcTBa, TPYAOI00HeE;
TOTOBHOCTh K aKTUBHOM AESTEIBHOCTH TEXHOJOTUYECKON U COIMAIbHOU
HaIpaBJI€HHOCTHU, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITENILHO

BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

WHTEPEC K pa3nuyuHbIM cdepam mpodecCuOHATBHOW NEeATeTbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBHIOOp Oyaymei mnpodeccur U peaTn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO M CamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHUSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €¢ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB H OLEHKHM WX BO3MOXHBIX TMOCHEACTBUM st
OKPYXKarOUIEN CPEJIbL;

OCO3HaHMWE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPoOJieM U TMyTel HX
peleHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHUS W YyMEHUSI TP pEeUIeHUM TNpoOJieM, CBSA3AHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MPaBWJ  TOBEICHUST B MPUPOJE,
HaIpPaBJICHHBIX HAa COXPAHEHHE pPABHOBECHUS B SKOCUCTEMax, OXpaHy BHJOB,
AKOCHUCTEM, Ouochepsl);



AKTUBHOE HENPUIATHE JEUCTBUM, IMPUHOCAIIMX BpPEI  OKPYXkKaroIIeH
IPUPOAHON cpelie, YMEHUE IPOrHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTUYECKUE
IIOCJIEACTBUS NPEANIPUHAMAEMBIX IEUCTBUN U NTPEAOTBPALIATh UX;

HaJIM4YUe PA3BUTOrO IKOJOITMYECKOr0 MBIIIIEHHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIBITA NEeATEIIbHOCTH JKOJIOTUYECKOU HAIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MU B IIO3HABATECIIBHONW, KOMMYHUKAaTHBHOW M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JTUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpUIECHCTBOBAHUE SI3BIKOBOM M YWTATENIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKIY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHuEe creuupukn OHONOTHMH Kak HayKH, OCO3HAaHUS e¢ poiu B
(GopMUPOBAHHUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM II€JIOCTHOTO
IPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOlIecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW U peUIeHUuU MpodeM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS,

yOeXACHHOCTh B 3HAYUMOCTH OMOJIOTHH Ui COBPEMEHHOW HMBUIM3ALUU:
o0OecrieyeHnss HOBOT'O YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE IEePCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pemiarb  PECypcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, OMCKA MyTeH BBIXOAA U3 II00ATBHBIX SKOJOTHYECKUX MPOOIEM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pPa3BUTUIO,  PALMOHAJIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OHOJOTUYECKMX 3HAHUW B LEIX
NOBBIIIEHUS OOUIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM yacTu (PyHKIMOHAIBHOM I'PaMOTHOCTH O0ydYarommxcs, GopMupyemoi
IpU U3YYEHUH OMOJIOTUY;

IIOHUMAHHUE CYLIHOCTH METOJAOB IO3HAHUs, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHMs MJIs aHajau3a Hu
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa W MPOUCXOJAUIMX B HEM M3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAy4HbIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LEJIBbI0 NOJIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IJis
pelieHns Ipo0yieM B peabHbIX JKU3HEHHBIX CUTYaLIUAX;

OCO3HAaHHE ILIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO M HCCIIEIOBATENIBCKYIO IEATEIBHOCTh MHANBHAIYAJIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHUSI yueOHOro mnpeamera «buoiaorus»
BKJIFOYAIOT: 3HAYUMBbIC i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIE MOHATUS, OTPAKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U cHenuduKy METOAOB IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBIEHUE, MPOoIlecc,
CUCTE€Ma, HAyYHbIA (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJIeIOBaHNEe,  HAONIOJCHWE, W3MEpEHHe, OKCIEPUMEHT U  JIPYTHX),
yHUBEpCaJlbHble Yy4ueOHbIe JAEeUCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHEIE,

peryJsiTUBHbIE), o0ecreynBaroIne dbopmupoBaHue (GyHKUIHOHATBHOM
IPAaMOTHOCTM W  COLUMAJBHOM KOMIIETEHIMH OOyYarolIuxcs, CHOCOOHOCTb
o0yuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHIUTIITUHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCajdbHble Yy4YeOHBIE JCHCTBUS B
MO3HABATENLHON M COLUATBLHOMN MPaKTHKE.

MeranpeaMeTHbIC PEe3yibTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
o0pa30BaHus JOJIKHBI OTPAKATh:

OBianenue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJIbLHBIMH
NeUCTBUSIMMU:

1) 6a30Bble JIOrHYecKue JAeicTBUSI:

CaMOCTOATENILHO  (OPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIJieMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCU(UKAIIUKA, OO0OIICHUS), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TIOHATHHA (BBIACIATh WX XapaKTEpPHBbIC NMPH3HAKH, yCTAaHABIMBATH
CBSI3M C JIPYTUMU TTOHATHUSIMU);

OTIpeNeNATh IEeNU JeATCIbHOCTH, 3a/JaBas IapaMeTpbl M KPHUTEPUU WX
JOCTHDKEHUSI, COOTHOCUTD PE3YyJIbTATHI IEITEILHOCTH C MIOCTABICHHBIMHU IICIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUE TTOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SBJICHUMN
YKUBOU IIPUPOIBI;

CTPOUTH JIOTHUECKUE pACCYXXJeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIE, IO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHUBAEMBIX
SIBJIICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

OPUMEHSITh  CXEMHO-MOJENbHBIE  CpeICcTBa  JIs MIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUYMH  Pa3HOrO0  pOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMbl ¢ YYETOM aHalIM3a HMMEIOIIMXCA
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH paboOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIIJIEHUE MPU PEIICHUN KU3ZHEHHBIX MPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHIE IEHCTBHUS:

BJIA/ICTh HABBIKAMH y4e€OHO-MCCIIEOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH,
HAaBBIKAMHM  pa3penieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pA3JIMYHbIE BHIbBl JACATENBHOCTH IO IOJYYEHHIO HOBOIO
3HaHMUS, €ro MHTEpIpEeTaIlui, NPEeoOpa3oBaHUI0 M MPUMEHEHUI0 B y4eOHBIX
CUTYaIMsIX, B TOM YHUCJIE NMPU CO3JaHUU YUEOHBIX U COLIUATIBHBIX TPOCKTOB;

dbopMupOBaTh Hay4YHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJauyd B O00pa30BaTEIBHOU
JESTETLHOCTH U KU3HEHHBIX CUTYaIUAX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUs, HAXOAUTh apryMEeHThl AJid JO0Ka3aTeabCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh TPUOOPETCHHBIN OIBIT;

OCYIIECTBJISATh LIE€JICHANPABICHHbI MOMCK MEpPEeHOoca CPEJICTB U CIOCOOOB
NEeNUcTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh NEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJIEH, NpEIJIarath OPUTHMHAIBHBIEC TOJXOMbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 3a]1a4H, IOMYCKAIOIIME aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopManmei:

OpUEHTHUPOBATHCS B PA3IMUYHBIX UCTOYHUKAX UHPOpMaALUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OHOJOTUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaTu3UpOBaATh



UHGOPMAITUIO PA3INIHBIX BUOB U POPM IMpeICTaBICHUS, KPUTHUECKH OIICHUBAThH
e¢ TOCTOBEPHOCTH M HEITPOTUBOPEUYUBOCTD;

(GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IMYHbIE METOJBI MPU MOUCKE U
orbope Ouosoruueckor mH(OpMaIru, HEOOXOAUMOM NJis BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HUCIIOJIb30BAHUS PA3IUUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAJbHYI  (QOopMy  TpenCTaBICHHS
ononornyeckor nHpopmanuu (cxemsl, rpauky, AHarpaMMebl, TaOJULbI, PUCYHKU
" Ipyroe);

UCIIOJb30BaTh HAYUYHBIH S3bIK B KauyecTBE CpEACTBA HpU padoTe C
Ouojornyeckod HHPOpMALME: MPUMEHATh XUMHUYECKUEe, (PU3NYECKHe U
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIbI, (QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIAJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH(OpMaIuw,
uH(OPMAIMOHHON 6€30aCHOCTH JIMYHOCTH.

OBgJ1ajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU J1€ICTBUSIMH:

1) oOmenne:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCEX cepax KU3HU, AaKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCHM MO CYHIECTBY OOCYXKIaeMoil TeMbl (YMEHUE 3aJaBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeJiaraeMon
3aJa4M, YYUTBHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIMHA APYTUX YYACTHHUKOB
JIAAJIora Uin JTUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHBIE CpPEJICTBAa OOILICHUS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOIIEHHS W B3aWMOJCWUCTBUSA, MOHUMATh
HaMEPEHUs APYTUX JIOCH, MPOSIBISITh YBAXKUTEIHHOE OTHOLIEHUE K COOECEIHUKY
U B KOppeKkTHOi popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1esiTeJIbHOCTh:

NOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaJbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS IIPH PEIICHNN YU4eOHOH 3a1a4u;

BBIOMpAaTh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IPUHUMATh €M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJIATh IUIAH JICWCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMI YYaCTHHKOB, OOCYXKIaThb pEe3YJIbTaThl
COBMECTHOM pabOThHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa M KAXKJIOIO0 y4YaCTHUKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJEHW C TMO3UWLHUH HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIWIECTBJIATh TO3UTHUBHOE CTPATETHYECKOE IIOBEACHUE B PA3TUYHBIX
CUTYAIHSIX, IPOSIBJIITH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

OBJ1aieHHe YHHBEPCAJIbHBIMU PEeryJATUBHBIMY 1eHCTBUAMMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS NOpoOIEM U HX
pElIEHU B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHUN IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYINKAax IO OTHOLIECHHUIO K JKMBOH IMPUPOJE,
CBOEMY 3/I0POBBIO U 370POBbI0 OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACATEIBHOCTD, BBISBIIATH
po0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSATENIbHO COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacuIMpsaTh paMKH y4eOHOro ImpeJMeTa Ha OCHOBE JIMYHBIX MPEIINOYTECHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETECHHBIN OTIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO M TMPOSIBICHUIO IIUPOKON 3SpYyIULIMU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSHHO IMOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHBBI B NIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJIAJECTh HABBIKAMM  IIO3HABATEJIbHOM  pe(dieKkcuH KaK  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA UM MBICIUTEIBHBIX IPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHMM, MCIOJb30BaTh MPUEMbI pPeIEKCUU NJIsi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHUKEHHUIO;



NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TMpPH aHaJIU3€ pPe3ybTaToOB
NeATEeIbHOCTH,

3) npuHsATHE ce0s M APYIUX:

IpPUHUMATH ceOsl, MOHUMAasi CBOM HEJAOCTATKHU U JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TNPU aHaIU3e pe3yIbTaTOB
NEATEIbHOCTH;

PU3HABATH CBOC MIPABO U MPABO JAPYTUX HA OUTUOKU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIIUU JIPYTOro YeI0OBEKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHusi mnporpammbl COO mo Ouojsoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuyueckue s yaeOHoro npeamera «buomorusn
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI ICUCTBHUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCSITEILHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CHUTyallMsIX, a TaKKe B pPealbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Ouosoruedl. B mporpamme npenMeTHbIC
pPE3yNbTAaThl IPEICTABIICHBI TIO TO/1aM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
Kiacce NOHKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKUX H
3apyOeKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUS )KM3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJICpKAHUE OWOJIOTUYECKUX TEPMHHOB W TOHSITHH:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEUIECTB U MPEeBpalllCHUE
DHEPrUMn), TOMEOCTa3 (CaMOperyJisilys), YPOBHEBAs OpraHU3alUs KUBBIX CHUCTEM,
CaMOBOCIPOMU3BEICHHE (PENPOIYKLIN), HACIEACTBEHHOCTh, U3MEHYMUBOCTD, POCT U
Pa3BUTHE;

yMEHUE u3JlaraTh OuoJioruueckue Teopuu (KJIETOYHasi, XpPOMOCOMHas,
MyTallUOHHAsI, LEHTpaJibHasl J0rMa MOJIEKYyJsSpHOW Owuosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 HE€HTpax MHOrooOpasus u
MPOUCXOKJEHUS KyJIbTypHbIX pactennii H. WM. BaBunosa), onpenensite rpaHUIlb]
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
OMHMCAHME KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3alus W IpPOBEJICHUE
OMOJIOTUYECKOIO  DKCIIEPUMEHTA,  BBIIBM)KEHHE  TUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEX]y HCCIICTyeMBbIMH BEIMYMHAMU, OOBSICHEHHE TMOITYYEHHBIX



pe3yIbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX IOHSATUH, TEOPHH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPTaHW3MOB, OCOOEHHOCTH
MPOIECCOB: OOMEHa BEIIECTB U TMPEBPAIICHUS HEPIHH B KJIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHHUW B MOBCEIHEBHOU
KU3HU C IeJplo obOecreyeHus: Oe30MacHOCTH CBOETO 3I0pPOBbsi M 370POBbS
OKPYXKAIOIIUX JIIOJIEH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY KaIoIen
OPUPOIAHON cpefe, MOHUMaHHWE HEOOXOJAMMOCTU HCIOJNb30BAHUS JOCTHXKEHUN
COBpPEMEHHOM Onooruu u OMOTEXHOJIOTHH TUIS palMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE TEHETUYECKHE 3a/Jadyd Ha MOHO- W
TUTHOPUIHOE CKpElIMBaHUE, CIEIUICHHOE HAacCleI0BaHUEe, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS JJIsl MpeIcKa3aHusl HACIEIOBAHHs TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBIMONHATH J1a0OpaTOpHBIE M MpakTUUYEeCKHe padoThl, COOII0IAThH
npaBuiIa nmpu padboTe ¢ ydeOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OILEHUBATh W HMHTEPIPETUPOBATH HH(OpMAIUIo
OMOJIOTMUECKOTO  COJACPIKAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(OPMALINU, HAYYHO-MOMYJISIPHbIC
MaTepHalibl), STUYECKHE AaCIEKThIl COBPEMEHHBIX HWCCIICIOBAaHUNH B OHOJIOTHH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILECHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCTIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoOro mpenmera «buonorus» ¢ 11
Klacce NOMHKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIC POCCUUCKHX H
3apyOCKHBIX  YUYCHBIX-OMOJIOTOB B pa3BUTHE OuoMoTUH, (GYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa Uil pEIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUE OMOJOTHMUYECKMX TEPMHUHOB W TTOHSATHI:
BU/JI, MOMYJISALMS, TeHOMOH/, SBOJIONMS, JBHXKYIIUE CUIIbI ((PAKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, IKOJIOTHUECKHE (haKTOPBI,



DKOCHUCTEMA, TMPOJYIEHThl, KOHCYMEHTBI, PEAYLEHThI, IEeNu MUTaHUs,
HKOJIOTUYECKas MUpaMuIa, OUOreoreHo3, onocdepa;

yMEHUE Hu3JIaraTh OWUOJOTrHYecKue Teopuu (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HamlpaBJICHUH U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OMPENENATh TPAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJCHUE U
OMMCAHKME KUBBIX CHCTEM, IMPOILIECCOB W SIBIEHUM, OpraHu3alus W IpOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTAa,  BBIABM)KEHHE  TUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYEHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUHA U 3aKOHOB, YMEHHUE
Jie7aTh BBIBOJIbI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUSA OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TMOIYJSLHUI, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACJIEICTBEHHOU
W3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BMUI000pa30BaHMUs, MPUCIOCOOICHHOCTU
OpPraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3Mbl, MEpPEeHoca
BEIIECTB M IIOTOKA SHEPIMM B D3KOCHCTEMAX, AHTPOINOTCHHBIX HM3MEHEHUW B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYECHHbIE 3HAHUS JUJII OOBSICHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUMW, Il NMPUHATHUS NPAKTUYECKUX PELICHUW B IIOBCEIHEBHOMN
XKU3HH C LeJblo olecreyeHus: 0e30MacHOCTH CBOEro 3JI0pOBbs M 30POBbA
OKPY>KaIOIIUX JIIOACH, COOI0IEHUSI HOPM I'PAaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH JJIS PAllMOHAIIBHOTO MPUPOIOTIOIB30BAHMS;

YMEHUE peliaTh 3JE€MEHTapHble OMOJOTUYECKHE 3a/layd, COCTABISATh CXEMBbI
MepeHOCca BEIIECTB ¥ YHEPTUU B IKOCUCTEMAaX (LIeNH MUTaHUsA);

YMEHUE BBIMOJIHATH JIA0OpATOPHBICE M TMPAKTHUYECKUE padOTHI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYAO0BaHUEM;

YMEHHUE KPUTHUYECKH OIEHMBAaTh W HWHTEPIPETUPOBATH HHQPOpMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAHMS, BKJIIOYAIOU[YIO IICEBJOHAYYHbIE 3HAHUSA U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGMOPMAIMH, HAYIHO-TIOMYJISPHBIC
MaTepuaybl),  paccMaTpUBaTh  TJ00aNbHBIE  SKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011asi OMOJIOTHYECKYI0 MH(OPMAILIMIO W3 HECKOJIbKUX HCTOUYHHMKOB, TPAMOTHO
WCIIOJIb30BATh TOHSITHIHBIN armapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnyecTBo yacoB DJIEeKTPOHHbIE
HaunMmeHoBaHHe pPa3aeioB H TeM mudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (witpp )
NporpamMmsl Bcero oOpa3oBaTejibHbIE
padoTbI padoThI
pecypcbi
bu6mmorexa [IOK
1 b 2 0.5
HONOTHA RAK HayKa https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI M X OpTaHU3aIH 1 bubmmorexa 0K
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOCHHUE KIIETKU 8 1 bubmmorexa IIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 K
HSHEACATEILHOCTD KT 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHME U MHAUBHyAIbBHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTH U IBMEHUMBOCTh 3 15 bu6muoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust oprann3MoB. OCHOBBI 3 bubnmoreka [JOK
OUOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{IOK
8 P 1 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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 KITACC

Kosun4yecTBO 4acoB JIeKTPOHHbBbIE
HaunmeHnoBaHnue pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoasusie | Ipakruueckue (mupp )
NMPoOrpamMmbl Bcero oOpa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 1
IBOOIHOHHAs GHOIIOTH ? https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bu6nuoreka [{IOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opragu3Mbl 1 OKpy KaroIas cpeaa 5 1 bubmmorexa ITOK
p Py B pea https://m.edsoo.ru/7f41cc74
bu6morekxa [IOK
4 Coo00111ecTBa U DKOJIOTHYECKHAE CUCTEMBI 9 hits://m.edsoo ra/7f41ccT4
bu6mmoreka [IOK
5 P 2 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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




INHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabubie | IlpakTHueckue A p
n/n Bceero u3yyeHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcsl
bubmnoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.1ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU HPHUPOIBI.
[IpakTuueckas padora Ne 1
2 «Hcnonp30BaHuE pa3TMIHBIX 1 0.5 bubmorexa HOK
p ' https://m.eds00.ru/863e6122
METOJOB IPY U3YUYEHUU
OMOIOTHYECKUX O0HEKTOBY
3 buonornueckue cucTeMsl, MPOLECCHI 1 bu6muoteka LIOK
U UX U3y4YCHHUE https://m.edsoo.ru/863e6564
4 XuMHUYECKU cocTaB KIeTkd. Boga u 1 but6mmoreka [JOK
MUHEpPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 0eiko 1
e Tap 1 CTpocHi OB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTUYECKHE
KatanuzaTopsl. JJabopaTtopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha mpUMepe aMHIIa3bl
WM KaTaasbl)»
bu6 OK
7 YriaeBoasl. JIunuael 1 nomorexa I

https://m.edsoo.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

bubnuoreka [JOK

8 Hyxkneunosbie kucinotel. ATO
YIICHHOBRIC KHCTOTRI https://m.edsoo0.ru/863e6d5c
9 HcTopust 1 MeToIbI U3yUYEHUS bub6muoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1enoctHast ;xuBas
cucrema
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas pabota Ne 2
«M3ydyeHne cTpoeHus KIETOK bubnnorexka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHHE»
bu6 OK
12 OOMEH BelleCTB Wik MeTa00IN3M ubnuoreka Il
https://m.edso00.1u/863e766¢
bu6nmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edso0.1u/863e7c98
but6mmoreka [JOK
14 DHepreTUYecKuii ooMe
HEPTETIHCECKIH 0OMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. [emeHue
KJeTku. Muros. JlabopaTopHas Bu6 110K
noIMoTEKA
15 adora Ne 3 «HaoOmoneHue 03a 0.5
pabot JTOACHHE MITO3A B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa JTyka Ha
TOTOBBIX MHKpOIIpEnapaTax»
16 Buocunres 0enka. Peakius bubmnoreka [IOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
bubmnoreka [IOK
17 Tpancnsamus — OMOCHHTE3 OeIKa
p t https://m.edso0o.ru/863e796¢
18 Hexnerounsie pOpMBI )KU3HU — bubmmorexa [IOK



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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmorexa [{OK

19 @OopMBI pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubnnoreka [IOK

20 Meii

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHHUE.
)1 Jlaboparopnas padota Ne 4 0.5 bubnuoreka [JOK
«/3yueHne cTpoeHHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
2 NHnuBuyansHOE pa3BUTHE Bbu6nuoreka [JOK
OpTraHU3MOB https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bu6muoteka LIOK
HACJEJICTBEHHOCTH U N3MEHYMBOCTH https://m.eds00.1ru/863e8612
3aKOHOMEPHOCTU HACIEIOBaHUS

24 MpU3HAKOB. MOHOTHOpHUIHOE bubmorexa HOK

P ] pHA https://m.eds00.ru/863e8878
CKpELIMBaHHE

UTHOPHUTHOE CKpEelIMBaHKe. 3aKOH
A PIA pett bu6nmoreka [JOK

25 HE3aBUCHUMOI'O HACJIEAOBAHUS

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

MIPU3HAKOB
CremieHHO€e HacleJ0BaHue
npu3HakoB. JlabopaTopnas paborta

%6 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubmmoreka [JOK
MOHOTMOPUAHOIO ¥ TUTHOPUAHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIHUBAHUSA Y JPO30(DHITBI Ha
TOTOBBIX MUKpOIIpErapaTax»

27 I'enernka moma. HacnenoBanue bu6mmorexa [IOK



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

MNPHU3HAKOB, COCIVICHHBIX C IIOJIOM

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

NsmenuuBoctns. Henaciencreennas
M3MEHUYUBOCTh. JIabopaTopHas
pabota Ne 6. M3yuenue

but6mmoreka [JOK

28 MOAU(UKAITMOHHONW H3MEHYHBOCTH, ! 0-5 https://m.edsoo.ru/863e8efe
MOCTPOEHKE BapUALMOHHOTO psAJia U
BAPUALIMOHHOMN KPUBOII»
HacnencTBeHHast "3BMEHUHUBOCTb.
79 JlaGopaTopnas pabora Ne 7. | 0.5 bubnnorexa IOK
«AHanu3 MyTanuil y 1po30Quisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bubmnoreka [IOK
30 Penerika eoneka ! https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O600111eHuE 110
31 teme «HacneacTBeHHOCTh U 1
M3MEHYUBOCTH OPTAHU3MOBY»
Bbubnuoreka [JOK
32 (Cenexuis kak Hayka  npolece ! https://m.edsoo.ru/863e9214
13 MeToabl 1 JOCTYKEHUS CENEKITHHA | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoorus kak oTpacib 1 bu6muoteka [IOK
MPOU3BOJICTBA https://m.edsoo0.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOT'PAMME



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 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara g poBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 DBOJTIOLIMS U METOJIbI €¢ N3YUCHUS 1 Bubmmorexa [IOK
H A Y https://m.edsoo.ru/863ea20e
) Hcropus pa3sButus npeacTaBiecHUN 1 bu6muoteka [IOK
00 DBOIIOLNHU https://m.eds00.1u/863¢9570
but6mmoreka [JOK
3 MUKpOIBOTIOLMS 1
P 1 https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak aeMeHTapHast
€MHUIIA BUA W DBOJIIOIIUH.
4 JlabopaTtopHas paborta Ne 1 1 0.5 brbmmorexa [TOK
patoptai p B ' https://m.eds00.ru/863e99¢6
«CpaBHEHUE BUJIOB 10
MOP(OIIOTHIECKOMY KPUTEPHIO»
5 JIBKyIIye CUiibl (3J1IeMEHTapHBIC | bubmuoreka [JOK
(axTOpHI) SBOIIOLUHU https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 EcrectBe ii oTOop U ero (o 1
TeCTeHHbII OTOOP 1 ero dopmet https://m.edsoo.ru/863e9ed0
Pe3ynpTarel sBOIIOIMK:
MPUCIIOCOOIEHHOCTh OPTaHNU3MOB U
7 BUJ000pazoBanue. Jlaboparopuas | 0.5 bubmmoreka [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma | e¢
OTHOCUTEIIBHOTO XapaKTepay»
2 Hampasnenus u nytu | bub6nmoreka [IOK

MAaKpO3BOJOI WA

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



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

9 HeobpaTumocTs 3BOIIOIIUN
10 Ucrtopus xu3Hu Ha 3emiie U METOJIbI
ec U3yueHUs
1 ['mnoTtessl MPOUCXOKACHUS KUZHH bubnuoreka LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue xu3HU HA 3emIIe IO 3paM U bubnuorexa [JOK
repuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOLUU
pPacTUTEIBHOTO U YKUBOTHOTO MUPA.
13 [IpaxTuyeckas padora Ne 1 0.5 bubmuoreka [IOK
«/3yueHne HCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U )KUBOTHBIX B
KOJUIEKLIASIX )
14 CoBpeMeHHas cucrteMa bubnmoreka [JOK
OPraHU4YECKOr0 MHUpPA https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKA (AHTPOIIOTCHES) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JIBmokytnue cuibl (aKkTophl) bubmuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOLUU
YeJI0BeKa
18 UYenoBeueckue packl U IPUPOIHBIC bubnmnorexa [JOK
aJanTaluu 4YeJ0BeKa https://m.edsoo.ru/863caca2
PesepBubIil ypok. O6001IeHIE TIO
19 TeMe « Bo3HMKHOBEHUE U pa3BUTHE
YKU3HH Ha 3eMIie»
20 DKOJIOTHsl KaK HayKa
21 Cpenpl OOUTaHHS U IKOJIOTUIECKUE bubnuoreka [JOK



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

(hakTopbl

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

AluoTtndeckue HakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863ebl10e
obutanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha poCcT U
pa3BUTHE YEPEHKOB KOJIeyca)
bubnuoreka [JOK
23 buoruteckue paxrops! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XAPAKTEPUCTUKHI
nomysinuu. [lpaktudeckas pabota
24 Ne 2 «IlomcueT mmoTHOCTH 0.5
MOMYJISIUI pa3HbIX BUIOB
pacTeHui»
75 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
%6 OKOJIOTNYECKHUE CHCTEMBbI bubnnoreka [IOK
(3x0cucTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIBI. bubmmorexa TIOK
. https://m.eds00.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPONIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanbHas bubanorexa IOK
3KOCHCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

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



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

32 UYenosedecTBO B Onocdepe 3emaun 1
33 CocyiecTBoOBaHUE NPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O6006111€HHE TEMBI
34 «Coo0111ecTBa ¥ YKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 75

ITPOTPAMME



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







