MUWHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPAIIUU

MunucrepcTBo o0pazoBanus KpacHosipckoro kpas

MKY «Ynpasiaenue o0pazoBanusi bororosbckoro paiona»

MBOY bororoasckasa COIL

PACCMOTPEHO

[lenarornyeckuii coBeT

Ne9 ot «30» 08 2023 .

COI''TACOBAHO YTBEPXJIEHO
3aMeCcTUTeNb JUPEKTOpa

JupekTop |
o VP At/
AR
: ﬂ/ Ky3uenosa T.A.

190 ot «30» 08 2023 r.

PABOYAS ITPOT'PAMMA

(ID 648275)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

1151 ooygaronuxest 10 - 11 knaccos

ceno bororom, 2023



HHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3zpaboTke mporpamMmbl 10 OHMOJOTUU TEOPETHUUECKYIO OCHOBY JJISl OMpENENICHUs MOAXOA0B K (POPMHUPOBAHUIO COAEpKAHUS y4eOHOTO
npeameta «buonorusy cocraBuin: KoHuentyaibHbie osioxkeHuss ®I'OC COO o B3anMo00yCIOBISHHOCTH 1IeJIeH, COEPKaHUsI, PE3YJIbTaTOB 00yUCHUS
1 TpeOOBaHUH K YPOBHIO TIOJITOTOBKY BBITYCKHUKOB, IMTOJIOKEHHS 00 OOIIMX [EJSX U MPUHIIUITAX, XapAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmiero oopazosanus B Poccuiickoit denepannu, a Takke MOJI0KEHUS O crielupuKe OMOI0rHH, €€ 3HaYeHUH B TIO3HAHUU KUBOU MPUP OB U
o0ecrieueHnr CYIIECTBOBAaHHUS YeIOBeUecKOoro oodmiecTBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSM, OMPEISICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI I10
OuOJI0THH U e€ CTPYKTYpa.

[Iporpamma o Ouosnoruu AaéT MpeACTaBICHUE O LENIAX, 00 00uel cTpaTeru o0y4eHus, BOCIUTAHHUS U Pa3BUTUSI 00YJaIOIIUXCS CPEICTBAMH
yueOHOro mpeamera «buosnorus», omnpenenser o0s3aTeIbHOE MPEIMETHOE COJCpPKAaHHE, €ro CTPYKTYpY, paclpe/eieHUe 10 pasleliaM U TeMa,
PEKOMEHIyeMYIO TII0CJIe/IOBATEIbHOCTh HM3y4EHHUS YYEOHOro marepuana ¢ y4eTOM MEKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBSA3EH, JIOTMKU
00pa3oBaTeIBLHOIO MPOIECCca, BO3PACTHBIX 0COOCHHOCTEH 00yUYarOIIUXCSl.

B mporpamMmme 1o OMOJIOTHHN TaKKe YUUTBIBAIOTCA Tpe6OBaHI/I$[ K INITAaHUPYCMbIM JIMYHOCTHBIM, METAIPCAMCTHBIM U IIPECAMCTHBIM pPE3yJibTaTaM
o0y4eHust B pOpMUPOBAHNH OCHOBHBIX BHJOB YU4E€OHO-ITO3HABATEIBHOM JEATEIBHOCTH/YIEOHBIX IEHCTBUI 00YJAIOIIMXCS 10 OCBOCHUIO COCPIKAHHS
Ouo0rnuYeckoro o0pa3zoBaHusl.

B nporpamme o 6uosnoruu (10—11 kiaccel, 0a30BbIil ypoBEHb) peaaIn30BaH MPUHIUI IPEEMCTBEHHOCTH B U3yUEHUH OMOJIOTHH, OJ1arofaps ueMy
B HEll mpocMaTpuUBaeTCs HANpaBJIEHHOCTh Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPHMEHTAIMH JIMYHOCTH, FKOJIOTMUECKOTO MBIIUIEHUS, TPEACTaBICHUH 0 30pOBOM 00pa3e )KU3HU U OepEeXHBIM OTHOIIEHUEM K OKPY>KaIOLIeH MPUPOTHON
cpene. [loatomy Hapsny ¢ u3yuyeHrueM 001eOMOI0rHUECKUX TEOPUIA, a TAKKE 3HAHUN O CTPOSHHUH KMBBIX CUCTEM Pa3HOT0 PaHra v CyIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HUX MPOLIECCOB B MPOrpaMMe 1Mo OMOJOTHH yJeJIeHO BHUMaHHE UCIOJIb30BAaHUIO MOJyYEHHBIX 3HAaHUI B MOBCEAHEBHOM XKU3HU IS
pelleHrs NPUKIIAJHBIX 3a/1ad, B TOM 4HKcie: MNPO(UIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeNIOBEKa, MEIUKO-TEHETUYECKOTr0 KOHCYJIbTUPOBAHUS,
00OCHOBAHHUS HKOJIOTHUECKH 11€J€CO00pa3HOro IMOBEIEHHUs B OKpYXKalollell NMpUpOIHOW cpeie, aHadu3a BIUSHUS XO3SMCTBEHHOW EATENIbHOCTH
4esloBeKa Ha COCTOSHME MPHUPOJHBIX UM HMCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHHWE BHUMAaHMSI K IPHUKJIAJHON HAINpaBIEHHOCTH Y4eOHOro IpeaMera
«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCTBIO OOECIIEUEHUS YCIOBHHM U pelIeHHs OJHOM W3 aKTyalbHbIX 3a7ay IIKOJBHOTO OHOJIOTMYECKOro
oOpa3oBaHMsl, KOTOpas mpeAnoaaraeT (GopMUpoBaHHe Yy 00Yy4arOIIUXCsl CIOCOOHOCTH aAaNTUPOBAThCS K M3MEHEHHUSM TUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpa.

Buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa oOecrneunBaeT (OpPMHpPOBAHHE Y OOYYaIOLIUXCS
Mpe/ICTaBICHUI O Hay4HOH KapTHHE MHUPa, paciIupsieT 1 000011aeT 3HaHUS 0 )KUBOU MPUPOJE, €€ OTIIMYUTENIbHBIX IPU3HAKAX — YPOBHEBOM OpraHu3aIiu



U 3BOJIIOLIMY, CO3/1aéT yCIOBUA JJIs: MMO3HAHMS 3aKOHOB JKMBOM Ipupozbl, GpopMupoBaHus (QyHKIMOHAIBHOW I'PAMOTHOCTH, HABBIKOB 30POBOTO U
6e30macHOro 00pa3a KU3HHU, SKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHS K KHBOW MPUPOJIE U YEIIOBEKY.

Bonbmoe 3HaueHue OMOJOTHS WMEET TaKXkKe Ui PEUICHHs BOCIUTATEIBHBIX M PA3BUBAIOLIMX 3a7ad cpenHero oOlmiero oOpa3oBaHUS,
conpanu3anuy odydaromuxcs. M3ydenune Ouonornn oOecrmeyuBaeT yCIOBHS Ui (OPMHUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHMKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIIOCOOCTBYET MHTErpaluy OMOJIOTHYECKUX 3HAHUH C MPEACTABICHUAMH U3 JIPYIHX Y4eOHBIX
MPEIMETOB, B YAaCTHOCTH, (PM3UKH, XUMUHU U reorpaduu. HazBaHHBIC MOJOXKEHHUS O MpEAHA3HAYEHUH yueOHOTo mpeamera «bruomorusy cocTaBuiIH
OCHOBY IS OTIpEICJICHHS IOJX0/I0B K OTOOPY ¥ CTPYKTYPHUPOBAHUIO €r0 COJIEPIKAHUS, IPEACTABICHHOTO B IPOrpaMMe 110 OMOJIOTHH.

OT100p coxepxkanusi yyeOHoro mpeamera «buonorus» Ha 6a30BOM YpPOBHE OCYHIECTBIEH € MO3MLUN KyJIbTYpOCOOOpa3HOro MOAX0na, B
COOTBETCTBUM C KOTOPHIM OOyYaromiuecs: TOJIKHbl OCBOUTH 3HAHMS U YMEHMsI, 3HaUUMBble JUIsl (pOpMHUpPOBAaHUS OOIIEH KYJIbTYpPBI, ONpPEAEISIONIne
aJIeKBaTHOE ITOBE/ICHUE YeJIOBEKA B OKPYKAIOLIECH IPUPOAHOI cpesie, BOCTpeOOBaHHbBIE B IIOBCEIHEBHOM JKU3HU U MPAKTHUECKON JiesiTenbHoCcTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTHI COAEPIKAHUS, KOTOPbIE CIIy)aT OCHOBOM AJii (POPMUPOBAHUS MPEACTABICHUI O COBPEMEHHOMU
€CTECTBEHHO-HAyUYHOU KapTHHE MHUpa U LIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIOCOOCTBYIOLIMX I'YMaHU3allUu ONOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COAEPKaHUSI yUeOHOr0 MaTepralia B MporpaMme Mo OMOJIOTUU OCYIIECTBIECHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN
00 OTJIIMYUTENBbHBIX OCOOCHHOCTSX KUBOM MPUPOJBI, O €€ YypOBHEBOH OpraHM3alliu U HBOJIOLUU. B COOTBETCTBUU C 3THUM B CTPYKType Y4eOHOTO
npenMera «buonorusi» BBIIENICHBI CIEIYIONIME cofepaTelnbHble NTUHUU: «buonorus kak Hayka. MeToabpl HaydyHOro mo3HaHus», «KieTka kak
Oouosornueckas cucreMay, «OpraHu3M Kak OuoOJOTHYecKas cucremay, «Cucrema W MHOT0O0Opa3ue OPraHUYecKoro Mupay, «IBOJIOLHS KUBOM
MPUPOABI, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Llens u3ydyenus yueGHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaIeHUE 00YUYAIOIIMMUCS 3HAHUAMU O CTPYKTYPHO-()YHKIIMOHAIbHON
OpraHU3aIMM KUBBIX CHCTEM PAa3HOI0 paHra U NpuoOpeTeHre YMEHUH MCIOIb30BaTh 3TH 3HAHUSA JUI TPAMOTHBIX JACWCTBUI B OTHOLIEHUH OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMUHbIX )KM3HEHHBIX TPOOJIEM.

Joctuxenue nenu usydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIEIYIOIIMNX 3a/a4:
OCBOCHHE 00YJAIOIITUMHUCS CUCTEMBI 3HAHUM 0 OMOJIOTHYECKUX TEOPHSIX, YICHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUJIaX, CIIy KAl X
OCHOBOM 117151 (hOpMUPOBAHMSI MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METO/JaX HAyYHOTO MO3HAHMSI, CTPOSHUHU, MHOTO00Opa3uu u

OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHA OpraHuU3alru, BhIAAOIINXCSA OTKPBITUAX U COBPEMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

q)OpMI/IpOBaHI/Ie y O6yanOHIHXCﬂ IMMO3HAaBAaTCJIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CITOCOOHOCTEH B MMpoHuecCce aHain3a AaHHBIX O IMYTIX
pa3sBUTHA B ouoJiornu HAy4YHBIX B3IJIA10B, Hﬂeﬁ 1 IOAX0J0B K U3YUCHHUTO KMBBIX CUCTEM PA3HOT'O YPOBHA OpraHU3allu,



CTaHOBJICHHE Yy OOydYarommxcs oOmell KyJIbTypbl, (YHKIHMOHAIbHOW TI'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATH M OLIEHWBATH SIBJICHUS
OKPY>KaroIIero Myupa KMBOH MPUPOJIbl HA OCHOBAHUY 3HAHWI U OTIBITA, MOJIYYCHHBIX IPH U3YYCHUH OMOJIOTU;

dopmupoBaHre y 00ydYalOIMXCS YMEHHMH WILTIOCTPHPOBATH 3HAUYEHHE OHMOJIOTMYECKMX 3HAHWN B MPAKTUYECKOW NEATEILHOCTH YelIOBEKa,
Pa3BUTHUN COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXXHOCTH IIO3HAHMS YEJIOBEKOM JKHMBOHM MPHUPOIBI, HEOOXOJUMOCTH OEpeKHOTO OTHOIICHUS K HEH,
COOJIFOICHUSI STUUECKUX HOPM IIPH IIPOBEAECHUHU OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HaHME ILIEHHOCTH OMOJOrMYECKMX 3HAHMN JUId TOBBILICHHUS YPOBHS HKOJOTMYECKOW KyJIbTYpbl, A (OPMUPOBAHUS HAyYHOI'O
MHPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHWA M YMEHHU B MOBCEIHEBHOW XM3HH JJISl OLIEHKU MOCIEICTBUI CBOEH AEATENBHOCTH MO OTHOUICHHIO K
OKpY’KalolIe cpee, COOCTBEHHOMY 3/10pOBBIO, 000OCHOBAHHUE U COOIIOICHHE Mep MPOIIAKTUKY 3a00JIeBaHUI.

B cucreme cpemnnero obmiero obpasoBanus «buosorus», nydaemass Ha 0a30BOM YpOBHE, SIBISIETCS 00S3aTENBbHBIM YYEOHBIM IPEIMETOM,
BXO/ISIIIIUM B COCTaB MPeAMETHON 001acTi «EcTeCTBEHHO-HAayUHbIE PEAMETHI».

Jns u3yueHus: 6noaoruu Ha 6a30BOM ypOBHE CpeaHero oo1ero oopazoBanus oTBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Heneno), B
11 kiacce — 34 gaca (1 4ac B Henenio).

COJAEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMM, TEXHMYECKMMM M JAPYIMMH €CTECTBEHHBIMH HaykaMmu, ¢uiocoduei, 3THKOM,
ACTETUKOM 1 npaBoM. Posb Ouosoruu B OpMUPOBAaHUN COBPEMEHHOW Hay4HOI kapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoap!l O3HAHUS KUBOK MPUPOAbI (HAOII0ACHNE, SKCIIEPUMEHT, ONMCaHUe, U3MEepEeHHe, KIacCu(pUKaIHs, MOJAEIMPOBAHNE, CTATUCTHYECKas
00paloTKa TaHHBIX).



JdemoncTpanum:
Hoptpetwt: Y. dapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuiibl U cxembl: «MeTObl TTO3HAHUS KUBOU IPUPOIBDY.

JlabopaTropHble 1 NpakTHYeCKHE PAdOThI:

[TpakTuueckas padora Ne 1. «/cnonp30BaHue pa3IMIHBIX METOJIOB IIPH U3YYCHUN OMOJIOTUIECKIX O0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3AIUA.

JKuBble cucteMbl (OHOCHUCTEMBI) KaK MpeaMeT u3ydeHus ononaoruu. OTanure )KUBBIX CUCTEM OT HEOPraHUYECKOM MPUPO/IBL.

CpoiicTBa OMOCHMCTEM M HMX pa3HOOOpaszue. YpPOBHU OpraHM3alui OMOCHCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKaHEBBIH, OpPraHU3MEHHBIH,
MOMYJISIITHOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOTre01IeHOTHYECKH i), OrochepHbIit.

Jdemoncrpanuu:

Tabauikl U cxeMbl: «OCHOBHBIC IMPU3HAKU KU3HU, «YPOBHI/I OopraHu3anuu JKMBOM pupoabD».

Ob6opynoBanue: mojenb Mosaekyisl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMUYECKUHN COCTaB KJIETKU. XMMHYECKHUE JIEMEHThI: MAaKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEILIECTBA.

OyHKIIUK BOJIBI 1 MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTHueckoro 0aisaHca.

benku. CoctaB u cTpoeHue 06€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezaMeHuMble U 3aMEHUMbIE aMUHOKHUCIOTBL. AMUHOKHUCIOTHBIN

COCTaB. YPOBHU CTPYKTYpBI OCITKOBOW MOJIEKYJbI (TIEpBUYHASI, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XUMHUECKHUE CBOHCTBA OEJIKOB.
buonornueckue GpyHKINU OEIKOB.



®epMeHThI — Onosiornyeckue karainu3aTopsl. CTpoenue ¢pepMeHTa: akTUBHBIN HIEHTp, cyocTpaTHas criennduuHocts. Kodepmentsl. Buramunsl.
OTtnuunst GpepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

YrneBoapl: MOHOCaxapuabl (IJIFOK03a, pud03a U JIe30KCHprO03a), Aucaxapusl (caxapos3a, JaKTo3a) U MOJUcCaXapuabl (Kpaxmall, TIUKOTEH,
LEeJITI0103a). bruonornueckue GpyHKIUHN yTiIeBOAOB.

Jlunuasl: Tpurinuepuabl, Gochonunuasl, crepouasl. ['uapopunsno-runpodoOHbIie cBoiicTBa. bruonornueckue ¢pynkuun aunuaos. CpaBHEHHE
YTJIEBOJIOB, OCITKOB U JIMITU/IOB KaK HCTOYHUKOB SHEPTUU.

Hyxunieunosslie kucnotsl: JJHK u PHK. Hykneotuasl — MmonoMmeps! HykiaenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u ¢pynkuun
PHK. Bunet PHK. AT®: crpoenue u pyHKIUN.

HuTonorus — Hayka o kieTke. Kierounas Teopus — mpuMep B3auMOACHCTBHS Ui U (aKTOB B HAYYHOM MTO3HAHUU. METO/ b M3yUCHHS KIIETKH.

Knetka kak nemnoctHas xxuas cucrema. O01ime npu3Haky KJIeTOK: 3aMKHYTas Hapy>kHas MeMOpana, monekysbl JIHK kak renetuueckuii anmapar,
cucTeEMa CHHTE3a OelIKa.

Tunsl KIETOK: dyKapuoTHYecKass U MpokapuoTruyeckas. OCOOEHHOCTH CTPOEHUS MpOKapHOTHYecKOoW KieTku. Kierounas cteHka Oaktepuil.
CrtpoeHue sykapuoTHUeCKol KiIeTkH. OCHOBHBIE OTJIMYMSI PACTUTENIbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKATUKC, UX (pyHkuuu. [lnazmaTtnueckas memOpaHa, e€ cBOMCTBA M (DYHKIIHMH.
[Mutornasma u e€ opranouasl. OgHomemMOpanHble opranouasl kietku: JIIC, anmapar [Nonbmku, 1uzocomsl. [ToayaBTOHOMHBIE OpPraHOUABI KIETKU:
MUTOXOHJIpUH, MIacTujibl. [Iponcxoxkaenrne MUTOXOHApUH U miacTua. Buasl mactua. HememOpaHHbIE OpraHOMABI KIETKH: pruOOCOMBI, KJIETOUHBII
LIEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMHM OpraHOUI0B KJIETKH. BriroueHusl.

SAnpo — peryasaTopHslii LeHTp kieTku. CTpoeHue sijipa: sjaepHas 060104Ka, KapuoIula3Ma, XpOMaTHH, SJIPHIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

Jdemoncrpanum:

[optpertsr: A. JleBenryk, P. I'yk, T. lllann, M. llneiinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxmun, K. M. Bap.



Z!I/IarnaMMHZ «Pacnpez[eneHI/Ie XHUMHAYECKHX 3JIEMEHTOB B HEKUBOU IIPUPOIAL», «PaCHpe,I[eJ'IeHI/IC XUMHYCCKHX DJIEMEHTOB B JKMBOI IIpUpoOaCH».

Tabmuiel u cxeMmsl: «lleproguueckast TabauIa XUMUYECKUX AJIEMEHTOBY», «CTpoeHue MOJIeKylbl BOIbD», «buocuuTtes Oenkay», «CtpoeHue
MoJIeKyJbl Oenkay, «Ctpoenue dpepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenne monekynbl AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKH,
«CTpoeHue KUBOTHOM KIIeTKNY, «CTPOCHUE PACTUTEIIbHOU KIETKN», «CTpoeHUE MPOKAPUOTHUECKOMN KIETKNY», «CTPOCHHE sipa KIETKU», «Y TICBOABY,
«JIuouaen.

O6ODVI[OBaHI/ICI CBETOBOM MUKPOCKOII, 060py,Z[OBaHI/Ie AJIs1 IIPpOBCACHUA Ha6J'IIO,I[eHI/II71, HSMCpeHHﬁ, OKCIICPUMCHTOB, MHUKPOIIPCIIapaThl
PACTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJII)HI)IX KJICTOK.

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:
JlaGoparopHas padota Ne 1. «/3yueHne KaTaIuTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IPUMEpPE aMUIIa3bl MIIN KaTajla3bl).

JlaboparopHas pabota Ne 2. «/3yueHue CTpoeHHsI KIETOK PACTeHUM, )KUBOTHBIX U OaKTepUil 1I0JI MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIpenaparax
Y UX ONHUCAHUEY.

Tema 4. ’KuzHeaeaTeJbHOCTH KJICTKH.

OOMeH BelecTB, WK METa0O0IU3M. ACCUMMIISIINS (TIJIaCTUUECKUNA 0OMEH) U JUCCUMMIIALUSA (PHEPreTUYECKUi OOMEH) — JBE CTOPOHBI €IMHOTO
nporecca Mmeradonusma. Poiib 3aKOHOB COXpaHEHNUs BEIECTB U YHEPIMU B IOHUMAHUU METa00IU3MA.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN 1 rerepoTpodHbIi. Poiabs pepMeHTOB B 0OMEHE BEILIECTB U NMPEBPAILEHUN SHEPTUU B KIIETKE.

®otocunrte3. CBeroBast U TeMHOBast (a3bl poTocuntesa. Peakiuu dotocuntesa. DPpdekTuBHOCTh HOTOCHHTE3a. 3HaUCHUE (HOTOCUHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuii cpepl Ha POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTepru. 3HaUeHHUE XEeMOCHHTE3a [Tl )KU3HH Ha 3eMIie.
DHepreTUYeCKii 0OMeH B KJIeTke. Pacienienne BeniecTB, BoIJCICHUE U aKKYMYJIMPOBAHNE SHEPTHH B KJIIETKE. DTalbl JHEPTETHIECKOTO OOMEHa.

I'mukonu3. bpoxkenune u ero Buibl. KuciaopogHoe OKHCIEHHE, MU KIETO4YHOe AbixaHue. OkucnutenbHoe ¢ochopunrpoBanue. IP(PEeKTUBHOCTh
SHEPreTHYecKOro oOMeHa.



Peakun matpuunoro cuHte3a. I'enernueckas nadopmanus u JJHK. Peanmzamnus renernueckoir nadopmaiuu B KieTke. [ eHeTHYeCKuid Ko U
ero cBoiictBa. Tpanckpunuus — marpudnbiii cuate3 PHK. Tpancisus — 6uocunte3 6enka. Jransl Tpancasnuu. KonupoBanue aMHHOKUCIOT. Ponb
prubocoM B OMOCHHTE3E OelKa.

Hexnerounsie ¢opmbl xku3Hu — BUpychl. Mcropust otkpbiTis BupycoB (/. . BanoBckuii). OcOOEHHOCTH CTPOEHUS U KM3HEHHOIO IMKJIa
BupycoB. bakrtepuocdaru. bone3nu pacrteHuid, KMUBOTHBIX W UEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummmynonedunura uvenoseka (BUY) —
Bo30ymutenb CIIM/la. OO6paTHas TpaHCKPUTIIHS, peBepTa3a u uHTerpasa. [IpodunakTiuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHU.

JdemoncTpanum:

Hoptpets: H. K. Konsios, JI. . UBanosckuit, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tumbel muTanusy, «Metabommsm», «MUTOXOHIpUSY, «DHEpPreTHYeckuii oOMeH», «Xioporutact», «DOoTOCHHTE3Y,

«Crpoenne JIHK», «Ctpoenune u pyHkumonupoBanue reHa», «Cunres Oenkay, «'eHerndyeckuii koa», «Bupycs», «bakrepuodarn», «CtpoeHue u
xu3HeHHbl nuka Bupyca CIIN/{a, 6aktepuodaray, «Pemmumkarnus JHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Y asoenne JJHK u tpanckpunuusy», «buocunres 6enkay, «CTpoeHHe KIeTKn», Moaens cTpykTyps! JJHK.

Tema S. PasMHoOKeHHEe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nUKiI, WM KU3HEHHbIM LuKa kineTku. MHTepdaza u mutos. Ilponeccel, nporekaromue B uHTEpdasze. Perumkanus — peakuus
matpuuHoro cuHre3a JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHM. JMIUIOMIHBIA M TallJIOMAHBIA XPOMOCOMHBIE HAOOPBI.
XpOMaTI/II[BI. HI/ITOHOFI/I‘IGCKI/IC OCHOBBI Pa3MHOXCHHA U MHAWBUIYAJIbHOI'O Pa3BUTHA OPraHU3MOB.

I[GJ'IGHI/IG KJIECTKU — MHUTO3. CTa)II/II/I MHTO3A. Hpoueccm, MPOUCXOAAIINEC HA PA3HBIX CTAIUAX MUTO34a. bronorndyeckuii CMBICII MHTO3A.

[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

q)OpMI)I Pa3MHOXKCHHUS OPraHU3MOB: 0OecIoJioe W MOJIOBOE. BI/I)II)I OecroJIoro Pa3MHOXKCHUA: ACJICHUC HAABOC, ITOYKOBAHHUE OJHO- U
MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BEIr€TaTUBHOC Pa3MHOXKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHHUEC IJI CCIICKIH.

[TostoBoe pa3MHOXKEHUE, €T0 OTINYHS OT OECIIOJIOTO.



Meiio3. Ctaguu meno3sa. [Iponecchl, npoucxoasiiye Ha craausx meio3a. [loBenenune xpomocom B Menose. Kpoccunrosep. buonorndeckuii
CMBICH ¥ 3HAUEHHE Meiio3a.

lamerorenes — mporecc 00pa30BaHUs TMOJOBBIX KJIETOK Y KUBOTHBIX. [1070BBIE Kene3bl: CeMEHHUKU U simaHukn. OOpa3oBaHHE W Pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CHepMaTo30H], SHIEeKJIeTKa) — clepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SHIEKJIETOK M CIEepMaTO30H]IOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTUE (IMOpHOreHe3). DTarbl SMOPHOHAIBHOTO PAa3BUTHUSA y MO3BOHOUHBIX
KUBOTHBIX: JpOOJeHHE, racTpyisnus, opraHorenes. IloctomOpuoHambHOe pa3zBuTHE. THUNBI MOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE, HEMPSMOE
(;imanHOYHOE). BiustHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKJIEHHbIE YPOJICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

JlemoHCcTpanum:

Tabnuibt u cxembl: «POPMBI pa3MHOXKEHHS OPTaHU3MOBY, «J{BOITHOE OTUIOIOTBOPEHHUE Y IBETKOBBIX pacTEeHUil», «BereraTuBHOE pa3MHOKECHUE

pactenuity, «/lenenue kuerku OaxTepuii», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHe XpoMocombl», «Kierounslid mmkmy», «Permmkanus JJHK»,
«Muto3», «Meiio3», «lIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMeToreHe3 y MIEKONUTAIOIMINX U YyeloBeKa», «OCHOBHBIE CTaIUN OHTOT'€HE3a».

O6opyoBaHue: MUKPOCKON, MUKporpenapaTsl «CriepMaTo30UIbl MIIEKOIUTAIOLIETo», «SilekneTka miekonuTatomero», «Kapuokunes B
KJIETKaxX KOpeIKa JIyKay, MarHUTHas MOJIeTb-anrukanus «/lenenue knetkun», moaens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabopaTopHbIie U NpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 3. «Habnronenre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX MUKpOIIpenaparax».

JlabopaTtopHnast pabota Ne 4. «3ydeHue cTpOeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacieicTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. Victopus pa3BuTHs reHeTUKH. Posib IUTONOIUK U SMOPHOJIOTUY B CTAaHOBJICHUU Me€HETUKHU. BKiax poccuiickux u

3apyOeKHBIX YUEHBIX B pa3BUTHE M€HETHKU. MeTObl TeHETUKH (TUOPHI0JIOTUYECKUH, INTOT€HETUYECKHM, MOJIEKYJIIpHO-TeHeTH4ecKHii). OCHOBHBIE
TCHETUYECKUE NOHATHUS. | eHeTHuecKkast CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIUBaHUM.



3aKOHOMEPHOCTH HACJEI0BaHUsl MPU3HAKOB, ycTaHOBJIeHHbIE ['. Menaenem. MoHOrnubpuaHoe cKpeluBanue. 3akoH eIMHO000pa3usi TuOpuI0B
nepBoro nokosieHus. [IpaBuino goMmuHupoBanus. 3aKOH pacilieryieHus MPU3HaKoB. ['unore3a unctoTsl rameT. [loaHOE ¥ HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe ckpeuiBaHue. 3aKOH HE3aBHCHMOTO HAcelIOBaHMS NPU3HAKOB. L[uTOreHeTMueckue OCHOBBI TUTHOPUAHOTO CKPEIIUBAHHMSL.
Amnanusupytoliee ckpenuBanue. Mcrnonp3oBanue aHaIU3UPYIOIIETr0 CKPELIUBAHUS Ul ONPEAEIEHUs TEHOTUIIa 0COOH.

CueruleHHoe HaciefoBaHue npuszHakoB. Pabora T. Moprana no cLEIUIGHHOMY HAcIeIOBaHHIO TeHOB. HapylieHue cuemneHus IeHOB B
pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHaH TCOPHA HACIICACTBCHHOCTU. I'eneTuueckue KapThIl.

I'eneTuka momna. XpOMOCOMHOG OIIpCACIICHUC I10JIa. AYTOCOMLI M TI0JIOBBIC XPOMOCOMBI. I'omorameTrHsie u IeTCPOraMeTHLBIC OPIraHU3MBI.
Hacnenosanue IMPHU3HAKOB, COCIIJICHHLIX C IIOJIOM.

M3MmeHunBOCTb. BuIbl HM3MEHUMBOCTHM: HEHACJIEACTBEHHAas M HacleICTBeHHas. Poib cpeapl B HEHACIEACTBEHHONM WM3MEHYHMBOCTH.
XapakTepucTuka MOAU(PUKAMOHHON U3MEHUYMBOCTH. BapuanuoHHblil psag u BapualonHas kpusas. Hopma peakuuun npusHaka. KonuuecTBeHHble U
Ka4yecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKAIIMOHHON HU3MEHYMBOCTH.

HacnexncrBenHasi, iy reHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS U3MEHYMBOCTH. Meii03 1 oJI0BOI Mpolecc — 0OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTU. MyTanmoHHas W3MEH4YMBOCTh. Kinaccudukanusi MyTaiuil: reHHble, XpOMOCOMHBbIE, I'€éHOMHblE. YacToTa W NPUYMHBI MyTalUil.
MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HacleAcTBeHHOoU n3meHunBocty H. Y. BaBuiosa.

BHeﬂHepHaﬂ HaCJICACTBCHHOCTb U UBMCHYHNBOCTD.

I'enetuka yenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbI T€HETHMKHU YEJIOBEKA: T'€HEAJOTWYECKHUM, OJIM3HENOBBIN, ITUTOTCHETHUYECKUH,
OMOXMMHYECKUN, MOJIEKYIISIpHO-TeHeTH4eckuii. COBpeMeHHOe OIpeeNieHHe TeHOTUNA: TOJTHOTEHOMHOE CEKBEeHHPOBAaHHE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomonisio [1[P-ananu3a. HacnencrBennsie 3a001eBaHus YeOBEKa: TeHHbIE 00JIe3HU, OOJIE3HN C HACJICICTBEHHON MPEAPaCIIOIOKEHHOCTHIO,
XpoMocomHbIe Oonie3rn. ComaThyecKkue W TeHepaTuBHble MyTanud. CTBOJOBBIE KIETKH. [IpUHIMIBI 370pOBOrO 00pas3a >KM3HHU, AMATHOCTUKH,
l'IpO(bI/IJ'IaKTI/IKI/I U JIEUEHHS TEHETUUECKUX OOJIE3HE. MCJII/IKO-FGHGTI/I'-IGCKOG KOHCYJIbTUPOBAHUC. 3Hauenne MGHHHHHCKOfI IFCHCTUKHU B IPCAOTBPALLICHUN
Y JICUCHUH TeHETHYECKHUX 3a00ieBaHul uenoBeka. JleMoHeTpanuu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.



Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAaHHWE M €ro IUTOreHEeTHYecKass OCHOBa», «3aKOH PACIICIUIEHHUS U €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTBHI TaMeT», «/lurubpuanoe ckpemuBanuey», «lluTonornueckue OCHOBBI JUTHOPHIHOTO CKpEIIUBaHUM», «Meio3y,
«B3anmojielicTBHE alIEIbHBIX T€HOBY, «I '€HeTUUeCKUE KapThl PaCTEHUH, dKUBOTHBIX U YelIoBeKay, «['eHeTnka nosay, «3aKkOHOMEPHOCTH HACJIE10BaHUs,
CIIETJIEHHOTO ¢ TI0JIOM», «KaprOTHUTIBI YeTTOBEKA 1 KUBOTHBIX», «BUIBI M3MEHINBOCTIY, «MoaupuKalmoHHast ©3MEHUYUBOCTHY, «HaciienoBanue pesyc-
bakTopay, «l'eHeTuka rpymnin KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

OO0opynoBanue: MoaeIu-anIuIMKanun «MOHOTHOpHUIHOE CKpemmBaHue», «HemomHoe aoMuHMpOBaHHME», «JUTrHOpUIHOE CKpPEIIMBAHHUE,
«Ilepekpéct xpomMocom», MUKPOCKON U MHKporpenapaT «J/po3oduna» (Hopma, myTtauuu (HOpMBI KpbUIbEB M OKpacku Tena), repbapuii «l opox
IIOCEBHOW).

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

JlaboparopHass pabora Ne 5. «M3ydeHWe pe3ynbTaToOB MOHOTHOPHIHOTO W JUTHOPHUIHOTO CKpPENIMBAaHHUS Yy JAPO30(IIEI HA TOTOBBIX
MUKpOIIperaparaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MoaA(PpUKAIMOHHON U3MEHYUBOCTH, IOCTPOCHUE BAPUAIIMOHHOTO PSIa M BAPUAITUOHHON KPUBOW».
JlaboparopHas padota Ne 7. «AHanu3 MmyTauuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Tpaktrueckas padbota Ne 2. «CocTaBiieHHE W aHAJIA3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Iporecc. 3aposkJeHne CeleKMU 1 jomectukanus. Yuenue H. 1. BaBuioBa o eHTpax IpoHCXO0XKAEHUS 1 MHOT00Opa3us
KYJIbTYPHBIX pacTeHUH. LIeHTpbI MpoUCX0KAEHUS TOMAIIHUX )KUBOTHBIX. COPT, MOPO/1a, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIHHU. MaccoBblii M WHAMBUAYAJIbHBI OTOOPHI B CENEKUMU pacTeHUH M KUBOTHBIX. OIEHKA 3KCTepbepa.
bauskopoacTBeHHOE CKperyBanue — HHOpUAUHT. Yuctas nuHusa. CkpelmuBaHue 4yucThIX JuHuil. ['ereposuc, umm rubpuanas cuna. HepoacrtBenHoe
CKpellrBaHue — ayropuaunr. Otaanénnas rudpuanszanus u e€ ycnexu. MIckycCTBEHHBIH MyTareHes U MoJiydeHue MOoNIUIIon10B. JOCTHKEeHNs CeNeKInn
pacTeHui, )KUBOTHBIX U MUKPOOPraHU3MOB.



buorexHonorus kak oTpacib HPOM3BOJACTBA. |'eHHas MHXKeHepus. OTanbl co3gaHus pekomOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MoB.
Kierounas wuHxkeHepus. Kilerounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3sMHOXKEHHME pacTeHHid. KiOHMpoBaHHME  BBICOKOIIPOIYKTHBHBIX
CEJIbCKOXO035ICTBEHHBIX OPraHU3MOB. DKOJOTHUECKue U aThYeckue npoodaemsl. 'MO — reneTndyecku MOIUGUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaILIUK:

Iloprpetsr: H. U. BaBuiios, Y. B. Muuypun, I'. /. Kapneuenko, M. ®@. lIBaHoB.

Tabmuiel ¥ cxembl: kKapTa «L{eHTpBl MPOUCXOKICHUS U MHOT000pa3us KyJbTYpHBIX pacTeHHi», «Ilopombl JOMaITHUX KUBOTHBIX», «CopTta
KYIbTYPHBIX pacTeHuil», «Otnanénnas rubpuauzanus», «Paborel akagemuka M. @. UBanoBay, «llomumiaonmus», «OOBEKTbl OMOTEXHOIOTHUY,
«Knetounslie KyJIbTyphl U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

O6opy0oBaHKEe: MYJISIKHU IJI0/10B U KOPHEIUIOAO0B AUKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX03sIIICTBEHHbBIE PACTEHU SI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypenst «OCHOBHbIE METOJbI M JIOCTH)KEHHUS CEJEeKIMM PACTEHHH M JKUBOTHBIX (HA CEJEKIMOHHYIO CTAaHLUIO, IJIEMEHHYI0 (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMYHOE XO35HCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJTIOLIUMOHHAA OUOJIOTHS.

[TpeanockuIKu BOSHUKHOBEHUS HBOJIIOLMOHHON TEOPUU. DBOIIONMOHHASA TEOpHUs U €€ MecTO B OMOIoruu. BiusiHue 5BOIOLMOHHON TEOpUH Ha
pa3BuUTHE OMOJIOTHH U APYTUX HAYK.

CuperenbcTBa 3BOMIONMU. [lameoHTOIOrMUECKHE: MTOCIEI0BATEIBHOCTD MOSBICHUS BUIOB B MAJ€OHTOJIOTMYECKON JIETONHMCH, TEPEXOIHbIE
¢dopmbl. broreorpadguueckue: cxoacTBo U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJICTBA W pa3ivuus SMOPHUOHOB Pa3HBIX BHUAOB IO3BOHOUYHBIX. CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTHYHBIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUECKUE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH W OCHOBHBIX
MeTaboIMYeCKUX MyTel Yy BCeX OpraHu3MOB.



Opomtormonnas reopust Y. Jlapeuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHU3MA. [IBUKYIIHE CHITBI HBOJIIOLIUY BUIOB 10 J{apBuHy (M30bITOUHOE
pa3sMHOXKEHHE TIPU OTPAaHUYECHHOCTH PECYPCOB, HEOMpeAeIEHHAs N3MEHYUBOCTb, O0pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas teopust 3Bosmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.
Muxkpossosronus. [omynsanus kak eIMHULA BUAA U SBOJIIOLUH.

JBmxyuue cuibl ((hakTopsl) 3BOITIOLMU BUAOB B IPUPoAe. MyTallMOHHBIH poliecc 1 KOMOMHATUBHASI U3MEHYMBOCTb. [1omysiuoHHbIe BOJTHBI
u npeiid reHoB. M3omsmus 1 MUTpaIus.

EctecTBeHHBII 0TOOP — HaNpaBIsOMUi GakTop dBotonund. @OpMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3ynbTat dBotonuu. [Ipumeps! npucnocoOnenuii y opranuzMoB. ApoMopd03bl U UANOAJANTAIIH.

Bun u BunoobpazoBanue. Kpurepun Buna. OcHoBHbIE (pOopMBbI BUA000pa30BaHus: Teorpadhuyeckoe, IKOJIOTHUECKOe.

MakxkpoaBosmrorusi. @opmel 3BoIONNEN: (UIETUYECKas!, IUBEPIeHTHAs, KOHBEpPreHTHas, mapaienbHas. HeoOpaTuMocTh 3BOIOIUH.

[TpoucxoxaeHue oT HeCIeNMATU3UPOBAHHBIX MpeKoB. [Iporpeccupyromias cnenuanu3anys. AJanTABHAS paualius.

JdemoncTpanum:

Hoptpertst: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mrosiep, A. H. CeBepiios.

Tabmuiel 1 cxeMbl: «Pa3BUTHE OpPraHMYECKOTO MUpa Ha 3emiiey, «3apOoAbIIIN MO3BOHOYHBIX KHUBOTHBIXY», «ApXeonTepukc», «Dopmbl 60pHOBI
3a CylecTBOBaHue», «kEcTecTBeHHBIN 0TOOPY», «MHOr000pa3ue COpToB pacTeHuil», «MHOTO0Opasue mopo KUBOTHIX», «[lomymsiuny, «MyTaloHHas
U3MEHUYUBOCTHY, «ApomMopho3bly, «anoagantanuny, «O0Imas aereHepanus», «/IBmkyiiue cuisl 9BoIoIuny, «Kapra-cxemMa MapuipyTa myTerecTBHs

Y. apsuna», «bopnrba 3a cymectBoBanuey, «lIpucnocobieHHOCTs opraHu3mMoBy», «l'eorpaduueckoe BUI000pa3zoBaHUE», «IKOJIOTHIECKOE
BUJI000pa30BaHUEY.

O6ODVI[OB8.HI/ICI KOJUICKIHWS HACCKOMBIX C pPa3IM4YHbIMHU THIIAMU OKPACKH, Ha6op IJI0A0B M CEMSAH, KOJIJICKIHUA «HpI/IMepBI 3allIUTHBIX
HpI/ICHOCO6HeHI/II\/’I Y ) KUBOTHBIX», MOACIIb «OCHOBHBIE HaITpaBJICHHUS 3BOJIIOLIUN), 00BbEMHAS MOJAECIIb <<CTp0€HI/Ie T'OJIOBHOT'O MO3ra IO3BOHOYHBIX).




buoreorpaduyeckas kapra Mupa, Komiekuus «DopMbl COXpPaHHOCTU MCKOIMAEMBbIX KUBOTHBIX U pacTeHUil», Moaens anmuukanus «llepexpéct
XpOMOCOMY», BIaKHbIE TIpenapathl «Pa3BuTne HacekoMoroy», «PazBurue JArymku», MUKponpenapat «Jpo3opuna» (Hopma, Mmyranuu GOpMbl KPBUILEB
1 OKPacKH Teja).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlabopaTtopHast padota Ne 2. «Onucanue nmpucrnocoOICHHOCTH OPraHU3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KU3HU Ha 3emJie.

JloHayuHble TPEICTaBICHHUS O 3apOXKIACHUM >KM3HU. HayuyHble rumore3pl BOSHHUKHOBEHHS XU3HM Ha 3emiie: aOMOreHe3 W IMaHCIEPMHUS.
XuMudeckas SBOJIFOIIUA. AOHOreHHbI CHUHTE3 OpraHn4Y€CKUX BCIICCTB M3 HCOPraHUYCCKHUX. 3KCH€pI/IM€HTaHLHOG MOATBCPIKACHUC XUMHYECKOH
sBosonu. HawanbHble STanbl Ouonorumueckoi spomonuu. ['mmoteza PHK-mmupa. ®@opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE

IMPOTOKJICTKH. HepBI)IG KJICTKHU U UX 3BOJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

Pa3BuTHe )xu3HM Ha 3emiie 1o 3pam U nepuoaam. Katapxeil. Apxeiickas u nporepo3oiickas 3psl. [laneo3olickas 3pa u €€ nepuo/ipl: KeMOPUNCKUH,
OPJIOBUKCKHUU, CUITYPUNCKUH, JEBOHCKUI, KAMEHHOYT OJIbBHBIN, IIEPMCKH.

Me3so30iickas 5pa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiino3oiickas 3pa u €€ nepuoabl: MaJeOreHOBbI, HEOT€HOBBIW, AHTPOIIOTEHOBBIN.

XapakTepucTuKa KiIuMaTa U reojlorndeckux mporeccoB. OCHOBHBIE ATambl 3BOJIOLUUU PACTUTEIBLHOTO U JKUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHui U KUBOTHBIX. [IosBIEHNE, pacBET U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHu4CeCKOIro MHpa KaK OTPpaXCHUC 3BOJIIOLIUHA. OCHOBHBIC CUCTEMAaTHUYCCKHUE T'pyHIibl OpTaHHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuThe mpeACcTaBICHU O MPOUCXOXKICHUU YeJIOBeKa. MeTOobl N3y4eHUsI aHTPOIOreHEe3a.
CxopcTBa M pa3nuuus YeloBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEIOBEKa.



JBuxymue cuibl (pakTopsl) aHTpororeHe3a. HaciencTBeHHas WM3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 >KHU3HH,
U3TrOTOBJIEHUE OPYAUM TPyZa, MBIIIJIECHUE, PEYb.

OCHOBHBIE CTaJIUM ¥ BETBU 3BOJIOLUHU YEJIOBEKA: aBCTPaJIONUTEKH, YenoBek ymenbii, YenoBek npsmoxonasdiuil, YenoBek HeaHIepTalbCKUH,
YenoBek pazyMmHbIH. Haxoqku MCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHMSA, 00JACTh paclpoCTpaHeHHs, 00bEM TOJIOBHOIO MO3ra, 00pa3 *H3HH,

opyIus.

Yenoseueckue pacbl. OCHOBHBIE OOIBIINE pachl: €BPONEOHAHAs (€Bpa3uiicKas), HErpo-aBCTpaliouHas (IKBATOpUANIbHAS), MOHTOJOUHAS
(a3uarcko-aMmepukanckas). UepTol nmprcrocoOJIeHHOCTH MPEACTABUTENCH YEIOBEUECKHUX Pac K YCIOBHUSIM CYIIECTBOBAaHUS. ENMHCTBO 4eI0BEYECKUX pac.
Kputnka pacuszma.

JlemoHCcTpanum:

Hoptpetsl: @. Penn, JI. Ilactrep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuiel ¥ cxembl: «Bo3nnkHOBeHNE COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHMYECKOro Mupay, «PacturenpHas KieTkay, « KUBOTHAS KIIETKay,
«IIpokapuoTnueckas kierka», «COBpEeMEHHas CHUCTEMa OpPraHuyeckoro Mupa», «CpaBHEHHME aHATOMHYECKUX YEpPT CTPOEHUs YelOBeKa U

4eJI0BEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOIMUECKUX HaX0JJ0K IIPEAKOB COBPEMEHHOTO YeJIOBEKay, «JlpeBHelne 1oau», «/IpeBHue
moan», «IlepBbie coBpeMeHHBIE II0In», «HenoBedecKkue pacoD.

Ob6opynoBanue: Myspku «IIpoucxoskaenne yenoBekay (OIOCTBI aBCTPAJIONUTEKa, MUTEKAaHTPOIA, HeaHepTallblia, KPOMAaHbOHIIA), CICTIKH WIIN
1300pakeHUs] KAMEHHBIX OpY/Hil IEPBOOBITHOTO YesIOBEKa (KaMHHU-UOIMIephl, pyousa, ckpedia), TeoXpoHoJIoruueckas Tabauna, Komiekuus «PopMel
COXPAHHOCTH MCKOIAEMBIX )KMBOTHBIX U PACTCHHI».

JlabopaTopHbIe U NpaKkTHYeCKHe padoThI:
[TpakTrueckas padota Ne 1. «/3yueHue UCKOMAaeMbIX OCTATKOB PACTEHUM U )KMBOTHBIX B KOJIJIEKIIUSIX.

DKCKypcHsi «IBOIOIUS OPTaHUYECKOT0 MUpa Ha 3emiiey (B €CTECTBEHHO-HAYYHBIN UJIN KPACBEIICCKUN My3eH).



Tema 3. Opranusmbl U OKPY:Kal0IIas cpeaa.

DKonorus Kak HayKa. 33,[[3‘11/1 H pasaciibl SKOJIOTHH. MGTOI[BI OKOJIOTHYCCKHUX HCCHGHOB&HHﬁ. DKOJIOTHYECKOE MHPOBO33PCHUEC COBPEMEHHOTI'O
YCJIO0BCKa.

CpeI[BI obuTaHus OpraHu3MOB: BOJJHas1, HA3C€MHO-BO3AyIlIHAsA, [IOYBCHHAsA, BHYTPHUOPraHU3MCHHAas.

Okonoruveckue ¢akropel. Kiaccuduxamus skonoruueckux (akTopoB: aOuoTHUecKHe, OHMOTHYECKHME U aHTpororeHHsle. [leiicTBue
HKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.

AOuotuyeckue (akTopbl: CBET, TeMIeparypa, BiIaxHOCTh. DotonepuoausMm. I[IpucrnocobiieHrss OopraHU3MOB K JEHCTBUIO aOMOTHYECKUX
(dakTopoB. bruomornyeckue puTMBI.

buotnueckue pakropsl. Buasl OMOTHYECKUX B3aMMOICHCTBHIA: KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U ero (hopMel. [Tapasutusm, koomnepamus,
MYTyajau3M, KOMMEHCalIM3M (KBapTUPAHCTBO, HAXJI€OHMYECTBO). AMEHCANIM3M, HEWTpaiau3M. 3HadeHHe OHOTHYECKHUX B3aMMOJAEHCTBUM IS

CYIICCTBOBAHUSA OPraHU3MOB B ITPUPOJHBIX COO6HICCTB8,X.

DKOJIOTHYECKUE XApPaKTCPUCTHUKU TMOMYJIALIUH. OCHOBHBIC TTOKa3aTeIIH nomyJjaanuu: 4YUCJICHHOCTDb, INIOTHOCTB, POXIACMOCTb, CMCPTHOCTD,
IMpUpoCT, MUT'pALIA. I[I/IHaMI/IKa YUCJIICHHOCTHU IOMYJIALIUA U eé peryisinus.

Jdemoncrpanuu:

Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabauie! u cxembl: kapTa «IIpupogHbie 30HbI 3eMinny», «Cpenbl 00UTaHus Oprann3mMoBy, «DoTtonepuoauzmy», «llonynsaunny», «3aKOHOMEPHOCTH
pocTa YUCICHHOCTH MOMYIAUN UHDY30pHH-Typenbkn», «IIumeBbie nenm».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:
JlaGopaTtopHast padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

JlabopaTtopHnast pabota Ne 4. «BnusiHEE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.



[TpakTuueckas padota Ne 2. «I1oAc4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.
Tema 4. Coo0OuiecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUIOBas, MPOCTPAHCTBEHHAsI, Tpoduueckas (muiieBas). Buab-TOMUHAHTHIL.
CBs134 B OHMOLIEHO3E.

Dkonorudeckue cuctemsl (3kocucteMsbl). [loHusaTue 06 sxocucreMe u buoreoneHose. OyHKIMOHAIBHBIE KOMIOHEHTHI SKOCUCTEMBI: IPOJIYIIEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BemecTB 1 MOTOK SHEPTHH B dKocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHH SKOCHCTEMBI. [InmieBbie nenu u
cet. OCHOBHBIE TOKa3aTEIM YKOCHUCTEMBI: OMomacca, MPOAYKIHUsA. DKOJOTUYECKUE MUPAMUJBL: MPOAYKLHHU, YUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNs, pa3BuTue. CyKieccus.

[IpupoaHble 3KOCUCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO MJIM ITMPOKOJIMCTBEHHOIO JIeca.

AHTPOIIOTEHHBIE 3KOCUCTEMBIL. ATPO’KOCUCTEMBI. YPOOIKOCHCTEMBI. bHONOrHMYeckoe © XO3SIMCTBEHHOE 3HAYEHUE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopasnoobpazue kak GakTop ycToiunBOCTH 3KocucTeM. CoxpaHeHne OMOIOrHuecKoro pasHooOpasus Ha 3eMile.

VYuenue B. 1. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u ctpykrypa ouochepst. XKupoe BemecTBo 1 ero gyHkimu. OcodeHHoctu 6nocdepsl
KaK riao0anbHOM 3KocucTeMbl. JIMHaMu4YecKkoe paBHOBeCHE U oOpaTHasi cBsi3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXMMUYECKHE LIUKIIbI AJIEMEHTOB (YIiiepoja, a3oTa). 30HaabHOCTh 6rocepsl. OCHOBHbBIE OMOMBI CYIIH.
UYenoseuecTBo B Onocdepe 3emiin. AHTpoONoreHHble M3MeHeHus B onocdepe. I modanbHbIe 3K0I0rHYecKre MPOOIEMBbI.

CocymiecTBoBanue MpUpo/abl U yenoBedecTBa. CoxpaHeHue OuopazHooOpasusi Kak OCHOBa YCTOWUMBOCTH Orocdepbl. OCHOBa parimoHAIBHOTO
yIpaBieHUs IPUPOIHBIMUA PECYPCAMHU U UX UCIOJIb30BaHUE. JlOCTHKEHNS OMOJIOTUU U OXpaHa IPUPO/IBL.

JdemoncTpanum:

[optpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuup! u cxemsl: «[lumessie nenu», «bruoneHos: cocraB u cTpykrypa», «l[Ipupoansie coobmectBa», «llenn mutanus», «KoIOoruuecKas
nupamua», «buocdepa u gyenoBek», «IKOCUCTEMA NIMPOKOIMCTBEHHOTO JIecay, « DKOCUCTEMa XBOMHOTO Jiecay, «brnomeHno3 Bo1oéMay, « ATporieHO3»,
«[IpumepHbIe aHTPOIIOTEHHBIE BO3ACHCTBUS Ha MIPUPOAY», «BakHelne HCTOYHNKY 3arpsI3HEHUS BO3yXa U TPYHTOBBIX BO», «[louBa — BakHeHmast
cocTaBisifoiast onocdepn», «DakTopsl Aerpaganuu mnouBy, «llapaukossiit 3¢ pexT», «DaKkTophl paAMOaKTUBHOTO 3arpsa3HeHust onocdeprn», «Oomas
CTpyKTypa 6uochepsi», «Pacmpocrpanenue xu3nu B Ouocgepe», «O30HOBEIH 3KpaH Onocheps», «KpyroBoport yriaepoaa B 6uocdepe», «KpyroBopot
a30Ta B IPUPOJE».

Ob6opynoBanue: MoJieNb-anuIKays « Tunnaasie OMoIeHO3b», repOapuii «PacTutensHbIe co00IIecTBaY, KoJueKun «bromnenosy, «Bpenurenu
BAKHEHIIINX CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIMU PACTEHUN U KUBOTHBIX, IPUHAIJIEKALIUE K Pa3HBIM SKOJIOTMYECKUM IpyIIIam
oxHoro Buaa, Kpacnas kaura Poccuiickoit denepannn, n3o0paxeHns oOXpaHsAeMbIX BUJIOB PACTCHUN U )KUBOTHBIX.

IDTAHUPYEMBIE PE3VIIBTATBI OCBOEHUMA ITPOI'PAMMLBI I[10 BHUOJIOTMM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUIA

Cornacno ®I'OC COQO, ycraHaBiuBarOTCsl TpeOOBaHMSI K pe3yJibTaTaM OCBOEHHS OO0YyYarolMMHCS HPOrpaMM CpEIHEro o0Iero oOpa3oBaHUs:
JMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMUHOCTHBIX pPE3ylbTaTOB OCBOEHMS IpeameTa «bHOJOrus» BBIJIENEHBI CIENYIOUIME COCTaBJISIONIME: OCO3HAHHWE O0yYarolMMHUCA
POCCHICKOM IpaX/ITaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH ¥ CAMOOTIPEJIEIEHUI0, HAIMYME MOTUBALIUU K O0yUEHHUIO
OMOJIOT MY, LIEJIEHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTH HA OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULIUNA Pa3BUTHUSA
OMOJIOTHYECKOTO 3HAHMs, TOTOBHOCTb M CIIOCOOHOCTh OOYYaOLIMXCS PYKOBOJCTBOBAaTHCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMM, MPUCYIIUMH CHCTEME OMOJIOTHYECKOT0 00pa30BaHusl, HAIUNYNE 3KOJOTHYECKOT0 MPAaBOCO3HAHMUS, CIOCOOHOCTH CTaBUTh LIEJTH U CTPOUTH
KU3HEHHBIC TUUIaHBI.

JIMuyHOCTHBIE PE3YJIbTATBI OCBOCHUA ITPEAMCTA «buomorus» JOCTHUTIalOTCA B €IMHCTBE y‘-IC6HOI7I U BOCIIMTATEIbHOM ACATCIIBHOCTU B COOTBETCTBHUH
C TpaAULIUOHHBIMU pOCCHfICKHMH CONNOKYJIBbTYPHBIMH, HCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IPUHATBIMU B O6HIGCTB€ ImpaBHUJIaMH
U HOpMaMH IMOBCACHUSA U CHOCO6CTBYIOT nmponeccaMm CaMOIlO3HAHUS, CAMOBOCIIMTAHUSA U CaMOPa3BUTUSA, PA3BUTHA BHyTpeHHefI MO3UMIIMH JIMYHOCTH,
MaTpuoOTU3Ma, YBAXCHHA K 3aKOHY W IMPABOIOPAAKY, YCJIOBCKY Tpyda M CTAapIIEMY ITOKOJICHHUIO, B3AMMHOI'0 YBaXXCHUA, 6epe>I<H0r0 OTHOIICHHUA K
KYJIbTYPHOMY HACJICAUIO U TpAAULIUAM MHOTOHAIIMOHAJIBHOT'O HApOoda Poccuiickoit (Dez(epaum/l, npupoac u OKp}I)KaIOH.ICI\/'I cpeac.



JInuHOCTHBIE PE3yNbTaThl OCBOEHMsI y4deOHOro mnpenmera «buosorus» OOKHBI OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OO0YYaroLIuXcCs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CUCTEMOM IIeHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM IIEHHOCTSAM DPOCCHMCKOIr0 OOILECTBa, PACIIMPEHUE >KU3HEHHOI'O OIbITa U OMNbITa JEATEJbHOCTH B Ipolecce
peanu3aluy OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIIbHOU EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIUTAHMS:
c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUH 00YUYaIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOT0 O0IIECTBA;

OCO3HaHHUC CBOUX KOHCTUTYLIMOHHBIX ITPpaB U 06${3aHHOCT€I7I, YBAKCHHUC 3aKOHA U IPABOIIOPSA KA,

TOTOBHOCTh K COBMECTHOM TBOp‘I@CKOfI ACATCIIbBHOCTU IIPpH CO3JaHUU y‘IC6HLIX IIPOCKTOB, PCIICHHUH y‘lC6HLIX 1 IIO3HABaTCJIbHBIX 3aJad4,
BBLIIOJIHEHUH OMOJIOTHYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTD OIIpCACIIATD CO6CTBCHHYIO IIO3UIIMIO 110 OTHOILICHHUIO K ABJICHUAM COBpeMCHHOﬁ JKU3HHU U 00BACHATH eé;

YMCHHUC YYUTHIBATHL B CBOUX JIEHCTBUSAX HeO6XO,I[I/IMOCTB KOHCTPYKTHUBHOI'O B3aMMOJCUCTBUS JTIOACH C pa3HbIMU Y6C)KI[€HI/I$IMI/I, KYJIbTYPHBIMHA
OEHHOCTAMHA U COLIMAJIBHBIM ITOJIOKCHHUEM,

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMTOJIHEHUS YU€OHBIX, TI03HABATEIbHBIX U UCCIIEI0BATENIbCKHUX 3a/1a4, YBAKUTEIBHOTO
OTHOIIEHHS K MHEHUIO ONIMOHEHTOB MPH 00CYX/IEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKaHNUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON Ipa)KIaHCKOW MICHTUYHOCTH, NATPUOTH3MA, YBAKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH MeEpe
Ponunoii, roproctu 3a cBOM Kpai, cBOK PoauHy, CBOM SA3BIK M KYJIBTYPY, IPOILIIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Pocenu;

HNEHHOCTHOC OTHOIICHUE K MMPUPOAHOMY HACJICANUIO U MMaMATHHUKAM IMPUPOJabl, JOCTUKCHUAM Poccuu B HAyKe€, HCKYCCTBEC, CIIOPTC, TCXHOJIOIUAX,
TpyAae,



CIIOCOOHOCTD OLCHUBATh BKJIag pOCCHfICKI/IX y‘iéHBIX B CTAHOBJICHHEC U Pa3BUTUC 6I/IOJ'IOFI/II/I, IMOHMMAaHUs 3HaYeHHs OMOJIOTUH B TO3HAHUH 3aKOH OB
IMpupoasbl, B JKU3HHU YCJIOBCKAa U COBPCMCHHOI'O O6H.[CCTB3.;

ujelHas yoex1€HHOCTh, TOTOBHOCTD K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0 Cynb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHUE AYXOBHBIX IEGHHOCTEH POCCUIICKOT0 HApoIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSACh HA MOPaAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;
OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYYIIETo;

OTBCTCTBCHHOC OTHOLICHHWEC K CBOMM POAUTCIAM, CO3JaHUIO CCMbH Ha OCHOBC OCO3HAHHOTO ITPUHATHA IIGHHOCTef/'I CEeMCHHON JXH3HU B
COOTBCTCTBHHU C TpaAULIUSAMU HAPOIOB POCCI/II/I;

4) 3¢TeTH4eCKOro BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHHUE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLLIEH UHA;
MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS AKUBOUM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHNE IIPOSBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusznyeckoro BocnuTanus, GopMUPOBAHHS KYJIbTYPbI 310POBbS H YMOIMOHATBLHOIO 0JIArONOTyYHs:

NOHUMaHWe M pealn3alus 370poBoro M Oe3omacHoro obpasza KM3HM (310pOBOE MUTaHHME, COOIOJEHHE TMTHEHHYECKHX IMPAaBUI U HOPM,

cOaTaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXA, peryispHas (Gu3nueckasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOILIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBBIO;



MMOHUMAaHHWE IIEHHOCTH MPaBUJ WHAUBUAYATLHOTO M KOJJICKTUBHOTO O€301aCHOTO MOBEACHUS B CHTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU
JTIOJICH;

OCO3HaHHE NOCIEACTBUM U HENPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypEeHHUs);
6) TPy10BOr0 BOCIIMTAHMS:
TOTOBHOCTH K TPY/y, OCO3HAHUE [IECHHOCTH MAcTEPCTBa, TPYIOJI00HE;

TOTOBHOCTh K aKTUBHOM ACITEIHLHOCTHU TEXHOJIOTHYECKOH H COIIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH HHUIOHUHUPOBATDL, INNIAHUPOBATH U
CaMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpEC K pa3iuuHbiM cdepaM NpodecCHOHAIbHONW NeATeIbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oynyuied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUHU BCEH KHU3HH;
7) IKOJIOTHYECKOT0 BOCTTUTAHUS
9KOJIOTHYECKH I1eJIeco00pa3Hoe OTHOLIEHUE K MPUPO/IEe KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJIOTHUECKON KYJIbTYphl: TPUOOPETEHNE OMbITA MIAHUPOBAHUS MOCTYIKOB M OIIEHKH WX BO3MOXKHBIX MOCIEACTBUMA IS
OKpY>Karollen Cpeibl;

OCO3HaHHUE T1100aJIbHOrO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX pelIeHus;
CIOCOOHOCTh MCIIOJIB30BaTh MPHOOpETaeMble IPU N3YUYE€HUH OMOJIOTHH 3HAHUS M YMEHHUS IPU PELIeHUH Ipo0seM, CBI3aHHBIX ¢ PALlMOHAIBHBIM
MIPUPOIONOIB30BaHNEM (COOIIOIEHNE MPaBUIl MOBEACHUS B MPHUPOJIE, HANPABICHHBIX Ha COXPAHEHHWE PaBHOBECHSI B AKOCHUCTEMAax, OXpaHy BHJIOB,

sKocHucTeM, orochepsl);

aKTUBHOE HENPHATHE JEHCTBUH, NPUHOCSIIMX BpEA OKpYXKalolled NPUPOJHOM cpele, yMEHHE IPOrHO3UPOBAaTh HEOJAronpusTHbIE
9KOJIOTUYECKHE MTOCIENCTBUS IPEANPUHIMAEMBIX IEUCTBUI U NPEIOTBPAILATh HUX;



HaJIMYUE PA3BUTOI'0 SKOJIOIMYCCKOI0O MBIIIJICHUAA, 9KOJIOTHYCCKOU KYJIBTYPBHI, OIIbITa ACATCIbHOCTHU IKOJIOTHYCCKOU HaIlpaBJICHHOCTHU, YMCHU
PYKOBOJACTBOBATHCA MMHU B HO3HaBaTeJIBHOI71, KOMMYHHKaTHBHOﬁ u COLIPIEUIBHOﬁ IMPAaKTHUKE, TOTOBHOCTHU K YYaCTHIO B HpaKTH‘IGCKOﬁ JACATCIIBHOCTU
9KOJIOTHYCCKOU HaITpaBJICHHOCTH;

8) HEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU W OOIICCTBEHHOU MPAKTUKH, OCHOBAHHOTO
Ha JIMAaJIore KYJIbTYyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM Y UMTATEIbCKOM KYJbTYPBI KaK CpEACTBa BSaHMOHCﬁCTBI/IH MCKAY JIXOAbMU U ITO3HAHUA MHPA;

NoHMMaHue crenuduku OMONOrMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMUPOBAHMH PAIMOHAIBHOTO HAYYHOTO MBIIIICHHS, CO3JaHUH
LIEJIOCTHOT'O MPEJCTABICHHs 00 OKpYXKaroIlleM MHpe Kak O €IUHCTBE MPUPOAbI, YEJIOBEKAa U OOILIECTBA, B MO3HAHUM IPUPOAHBIX 3aKOHOMEpPHOCTEH U
pelieHny npodiieM COXpaHEHUs IPUPOJIHOIO PABHOBECUS;

yOexkAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHOM HMBUIIM3ALMU: OOECIeYeHUs] HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3/IaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PecypCHbIe MPOOJIeMbl pPa3BUTHS YEJIOBEYECTBA, MOUCKA IMyTeH BBIXOAA M3 TJIOOAIBHBIX
9KOJIOTMUECKUX TMpo0jeM M oOecredeHusl Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAllMOHAJIbHOMY HCIOJIb30BAHUIO TMPUPOAHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTaHAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMUECKUX 3HAHWM B LIEJSAX MOBBILICHUs OOIEH KyJIbTyphl, €CTECTBEHHO-HAYYHOM IpaMOTHOCTH, KaK
COCTaBHOM yacTH (PyHKIIMOHAIBHON TPaMOTHOCTH 00y4aromuxcs, GopMUpyeMOil pHu 3ydeHUH OUOJIOTHH;

MMOHUMAaHHEC CYHIHOCTU MCTOAOB ITO3HAHUSA, UCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MoJIy4a€MbIC 3HAHUS JI1
aHaM3a U OOBICHEHUS SIBJICHUM OKpYXaromero Myupa U nNpoucxoJsauinx B HEM I/ISMeHeHI/Iﬁ, YMCHUCEC J€JI1aTh 000CHOBaHHBIEC 3aKJIFOYCHHS Ha OCHOBE
Hay4YHBIX (I)aKTOB 1 UMCIOIUXCA NaHHBIX € ICJIBIO MTOJYUCHUA TOCTOBCPHBIX BHIBOAOB;

CIIOCOOHOCTBH CAMOCTOSTENIBHO UCITOIb30BaTh OMOJIOTHYECKUE 3SHAHUS I PCIICHU A npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYyAIUAX;

OCO3HAaHHE LIEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO I€ATEIbHOCTh MHANBUIYAIBHO U
B TpYIIIIE;



TOTOBHOCTb U CIIOCOOHOCTh K HEIIPEPLIBHOMY O6pa30BaHI/II-O u CaMOO6p330BaHI/IIO, K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTUHU B
COOTBCTCTBHUHU C XN3HCHHBIMU HOTpCGHOCTHMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MertamnpeamMeTHbIe pe3yibTaThl OCBOSCHHS YUeOHOTO npenMeTa «broaorus» BKIIIOUAIOT: 3HaUUMbIe sl JOPMUPOBAHUS MUPOBO33PEHUS 00yUArOIINXCS
MEXIUCLUIUIMHAPHBIE (MEKIIPEIMETHBIE) O0IIeHaYyYHbIE TOHATHUS, OTPAXKAIOLIUE LEJTOCTHOCTh HAYYHOH KapTUHBI MUpa U Celn()UKY METOI0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS, SIBIICHHE, IPOIIECC, CUCTEMa, HAYYHBIH (haKT, MPUHIIUII, TUTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIIeI0BaHNE, HAOIIO/IEHHE, U3MEPEHHE, SIKCIIEPUMEHT U JIPYTUX ), YHUBEpcallbHble yueOHble AeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHBIE ), OOecTIedrBaromue GopMUpoBaHue (PYHKIIMOHAIBHON IPaMOTHOCTH M COLIUATBHOM
KOMIIETEHIIMH 00y4aroIUXCsl, CHOCOOHOCTh 00YYaIOLIMXCsl UCTI0JIb30BAaTh OCBOEHHBIE MEXIUCIUINIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U
YHHUBEpCaJIbHbIE Y4eOHBIC ICHCTBHSI B TO3HABATEIBHON U COLMAIbHON IPAKTHKE.

MeTtanpeameTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBbI CPETHEro 00IIero 00pa30BaHUs JOKHBI OTPAKATh:
OBi1ajeHne YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYecKue JeiiCTBUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIH30BaTh TPU OCBOCHUHM 3HAHUW MPUEMBI JIOTMUECKOTO MBINUICHUs (aHalIW3a, CHHTE3a, CPaBHEHHs, Kiaccuukanuu, o00OIICHMS),
PacKphIBaTh CMBICT OMOJIOTMUECKUX TIOHATUH (BBIACIATh UX XapaKTepHbIC IPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU IMOHSATUSIMHU);

ONpEeNeNATh 1NN ACSITENbHOCTH, 3aJ]aBas apaMeTpbl U KPUTEPUHU UX JTIOCTHUKEHUSI, COOTHOCUTH PE3YJIbTATHI IEATENbHOCTH C TOCTABICHHBIMU
LETISIMU,

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bSICHEHUS (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;



CTPOUTH JIOTHYCCKUEC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJISITh 3aKOHOMCPHOCTH M IIPOTHBOPCYHSA B
paccMaTpruBaACMBbIX SABJICHUSX, (bOpMy.HI/IpOBaTb BBIBOIbI U 3aKJIFOUYCHHU,

IMPUMCHATH CXCMHO-MOACIIBHBIC CPCACTBA IJId IPCACTABIICHHUA CYINICCTBCHHBIX CBSI3€M U OTHOIIICHUI B HU3y4aCMbIX OMOJIOrNYSCKUX 06’b€KTaX, a
TaKXE HpOTI/IBOpe‘II/Iﬁ Pa3sHOro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaL[I/IOHHbIX HCTOYHHUKAX,

pa3pabaTbIBaTh IUIaH PEUICHUS IPOOIEMBI ¢ yYETOM aHaIM3a UMEIOIIUXCSI MAaTepUANIbHBIX 1 HEMAaTepPHaJIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBLI B JCATCIBbHOCTDh, OLICHUBATH COOTBETCTBUC pGSYJII)TaTOB nejasaM, Oo€HUBaThb pI/ICKI/I HOCJICZICTBI/Iﬁ ACATCIIBHOCTH,
KOOpZII/IHI/IpOBaTI) U BBIIIOJIHATH pa60Ty B YCJIOBI/UIX pCaHLHOFO, BI/IpTyaJH)HOFO 158 KOM6I/IHI/IpOBaHHOFO B3aI/IMOI[€I\/JICTBI/I$I;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE el CTBHA:

BJIaACTh HABbIKAMH y‘Ie6HO'I/ICCHe,[[OBaTCJILCKOI>'I u HpOCKTHOfI ACATCIIbHOCTHU, HABBIKAMU PA3PCIICHU A HpO6J'IeM, CITOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATCIbBHOMY ITOUCKY MCETOJOB PCHICHUSA MMPAKTHUYICCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX METOI0OB ITO3HAHU A,

HCIIOJIB30BAaTh PAa3JIMYHbIC BUJALI JACATCIBHOCTH IO ITOJYUYCHHUIO HOBOTO 3HAHUA, €T0 HHTCPIIPCTALIUU, npeoGpa3OBaHmo U INPpUMCHCHUIO B
y‘-I€6HI>IX CUTyallusXx, B TOM YHCJIC [TPU CO3JaHUU y‘-Ie6HBIX N COOMATIbHBIX ITPOCKTOB,

dbopMHUpPOBaTH HAYYHBIN THIT MBIIICHUS], BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITHSIMHU U METOJIaMHU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIHHOM IEATETLHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISBIISATh TPUYMHHO-CIICJACTBEHHBIE CBSI3M M AaKTyaJlM3WpOBaTh 3a/ady, BBLABHIaTh TUMOTE3y €€ peIIeHUs, HaXOIUThb apryMEHTHI s
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh apaMeTPbl U KPUTEPHUH PEILICHUS;

AHAIIM3UPOBATD IMMOJTYYCHHBIC B XOJ€ PCIICHUA 3ala4r pPE3YJIbTaTbl, KPUTUICCKU OLICHUBATH UX JOCTOBCPHOCTH, IIPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUSX;

JaBaTb OLUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHO6pCTéHHHI>i OIIBIT,



OCYIIIECTBIISTH I€JICHAIIPABJICHHBIN MMOUCK NIEPEHOCa CPEICTB U CIIOCOOOB JACHCTBHS B MPOPECCUOHANBHYIO CPELLY;
YMETb [IEPEHOCUTH 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACIATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIZIBUI'aTb HOBBIC HWJCHU, NPCJIaraTb OPUTHMHAJIIBHBIC MOAXOAbl M PCHICHUA, CTABUTH HpOGJIeMBI " 3aa4M, AOIIYCKAOIIKUC aJIbTCPHATUBHBIC
PCILICHUA.

3) pabora ¢ undgopmanmeii:
OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMaMM (TEKCTe Yy4eOHOro MOcoOMs, HaAyYHO-NOMYJISPHON JUTEepaType, OMOIOrMUECKUX
CJIOBapsX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MIHTepHeTe), aHaIM3UpOoBaTh HH(POPMALIMIO PA3IMUHBIX BUIOB U (GOPM Mpe/IcTaBIeHuUs,

KPUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTD;

(dopMyIUpOBaTh 3alpoChl W TPUMEHSATh PA3IMYHBIE METOJBI MPHU IOUCKEe M OTOOpe OWOoJorHmYeckoil WHGOpPMAIUU, HEOOXOIUMOU IS
BBITIOJTHEHUS YU€OHBIX 3a]1a4;

HpI/IO6peTaTB OIIBIT  HMCIIOJIb30BAHUA I/IHCI)OpMaLII/IOHHO'KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ, COBCPHICHCTBOBATL  KYJIBTYPY AKTHBHOTO
HCIOJIb30BaHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY MpeAcTaBiIeHHs Ouonornyeckoil MHGoOpManuu (cXeMsl, TpadukH, AUarpaMMbl, TaOJIUIbI,
PUCYHKHU U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OMoNOruueckoi MH@OpMaluei: NpUMEHITh XUMHUECKUe, pU3ndecKue u
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, GOpPMYIIbl, a00peBUaTypy, HOMEHKIATYpY, UCIOIb30BATh U MPe0oOPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPECTBA
HaIJISIIHOCTH;

BJIa/IETh HAaBbIKAMH PAaclO3HABaHUs U 3aIUTHI UH(pOpManuu, HHGHOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBJIaIleHI/Ie YHuuBEpCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHCTBUSAMM:

1) o6menne:



OCYIIECTBIISITh KOMMYHHMKAIIUU BO BceX cepax >KU3HM, aKTUBHO y4acTBOBATh B UAJIOre WU JUCKYCCHUU IO CYLIECTBY OOCYXIaeMOil TeMbl
(yMeHue 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJICHHUSI OTHOCUTEIBHO BBIMOJHEHUS MpEIaraéMoi 3a/lau, yYUThIBaTh UHTEPECHl U COTIACOBAaHHOCTH
MO3UIUH IPYrUX YYaCTHUKOB AMAJIOTa WM JUCKYCCUN);

pacro3HaBaTh HeBepOalibHbIE CPEACTBa OOIICHUS, MOHUMATh 3HAUYEHHE COLMAJBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX
CUTYallul, yMETh CMSIr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMOACHCTBUS, TIOHUMATh HAMEPEHUS APYTUX JIFOJCH, IPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K
coOeceIHUKY M B KOPPEKTHOU opme (HopMyarpoBaTh CBOM BO3PAKECHHUS;

pa33épHyT0 H JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHUA C UCITIOJIb30BAHUEM SA3BIKOBBIX CPCACTB.

2) COBMeCTHAsl [IeiTeJbHOCTh: IOHMMAaTh M KCIOJIb30BaTh INPEUMYIIECTBA KOMAHAHOH ¥ WHIUBUAYAJIbHOH pPAa0OTBI TpH pEIICHHH
OMO0JIOTHYECKOil MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTH IPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOACHUCTBUS MPH PEIICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C YIETOM OOIINX MHTEPECOB U BO3MOKHOCTEH Ka)IOTO YJIeHa KOJJICKTUBA;

NPUHUMATH 1I€JIU COBMECTHOM JIE€ATEIbHOCTH, OPIraHU30BbIBaTh U KOOPJIMHUPOBATH JIEHCTBUS 10 €€ JOCTUKEHHUIO: COCTABIIATH IJIaH JIEHCTBH,
pacrpesesaTh poJid C yu€TOM MHEHUH Y4aCTHUKOB, 00CY/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATH KAYCCTBO CBOCTO BKJIA[Aa U KAXKJA0I'0 YIaCTHHKA KOMaH/bI B O6I_I_II/II71 pe3yibTarT 1o pa3pa6OTaHHBIM KPpUTCPUIM;
npeajiaratb HOBBIC IIPOCKTLI, OLICHUBATL UACHU C MO3ULIUMN HOBU3HbI, OPUTMHAJIIBHOCTH, npaKTqucxoﬁ 3HAYUMOCTH,

OCYIICCTBJIATE HO3UTUBHOC CTPATCTUICCKOC IMOBEACHUEC B PA3JIMYHBIX CUTYyallUAX, ITIPOABJIATH TBOPUCCTBO U B006pa)KeHI/IG, OLITH WHUIIMAaTUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:
1) camoopranu3amusi:

HCIOJIL30BATh OMOJIOTHYECKHE 3HAHUS JJIA BBISIBIICHUSL np06neM " X PCIICHHUSA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTyaluiX,



BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWI I1€JIEBbIC U CMBICIOBBIE YCTAHOBKU B CBOUX JEHCTBUSAX M MOCTYIKAX IO OTHOIICHUIO K JKHUBOM
NPUPOJIE, CBOEMY 370POBbBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IMO3HABATCIIBHYIO ACATCIIBHOCTDb, BLIABJIATDH HpO6J’ICMBI, CTaBUTb U q)OpMYHI/IpOBaTB COOCTBEHHBIC 3aga4yu B
O6pa30BaTCHBHOﬁ ACATCIIbHOCTU U )KU3HCHHBIX CUTYalUIX,

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELIEHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOUYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4€OHOr0 MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh TPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW OHPYIUIMH B pa3HbIX 00JacTAX 3HAHHWM, MOCTOSHHO IOBBIIIATE CBOU
00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:
J1aBaTh OL[CHKY HOBBIM CHTYaI[HsIM, BHOCHTh KOPPEKTHBBI B ICITEILHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HaBBIKAMU I103HABATEIbHOU pe(l)HeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JIEHCTBUI W MBICIIMTEIIbHBIX IMpoHeCcCoB, UX PE3yJIbTATOB U
OCHOBaHHﬁ, HCIIO0Jb30BAaTh HpI/IéMBI pe(I)JICKCI/II/I JJIsL OLICHKU CUTYaluu, BBI60pa BCPHOI'O pCHICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
MPUHUMATH MOTHUBBI U ApTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB IEATEeIbHOCTH;
3) npuHsiTHE Ce0s1 U APYTHX:

MMPpUHHUMATh ce6${, ITOHHUMasA CBOM HEAOCTATKN U JOCTOMHCTBA,



IMPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3sBUBaThb CIIOCOOHOCTH ITOHUMATh MHp C IO3UIHU APYTroro 4€JI0BCKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmetHsie pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uosnorun Ha 6a30BOM ypOBHE BKIIIOUAIOT CIIELU(pHUUECKUe I yueOHOro mpeamera
«buonorusy» Hay4HbIE 3HAHUS, YMEHHSI U CTIOCOOBI ACUCTBUI 110 OCBOCHUIO, HHTEPIIPETAIIUH

U peo0pa30BaHMIO 3HAHUHM, BUJIbI AEATEIBHOCTHU IO MOJIYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUHN B pa3IMYHBIX YUEOHBIX CUTYallUsX, & TAKXKE B
peabHBIX KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Onosiorueil. B mporpamme npeaMeTHbie pe3yibTaThl IPEACTABICHBI M0 ToJaM 00y4eHusI.

[IpenMeTHBIC pe3ybTaThl OCBOCHUS yueOHOTO npeaMera «buonorus» ¢ 10 kiacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE W pOJIM OMOJOTMH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAyUYHOW KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJ€ POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBbHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7ay4;

YMEHHME pPacKpbIBaThb COJEp’KaHUE OUOJIOTMYECKUX TEPMHUHOB M TOHATUMN: >KM3Hb, KIIETKA, OpPraHu3M, MeTabonu3M (oOMEH BEIIeCTB U
MpEeBpalIeHHEe DHEPruM), TIOMeocTa3 (CaMOperyislus), YypOBHEBas OpraHU3alUsl MKUBBIX CHCTEM, CAMOBOCHpPOU3BeJEHUE (PErpOoIyKIHs),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yYMEHUE M3JIaraTh OMOJIOTHUECKUE TEOPHH (KJIETOYHAs, XpPOMOCOMHasl, MyTal[MOHHAs, LIEHTPAIbHAS JIoTMa MOJIEKYJIIPHON OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. W. BaBunosa) u ydeHus (0 LEeHTpax MHOrooOpas3usi U MPOMCXOXKIEHHUS KyiabTypHbIX pactenuii H. U. BaBuiiosa),
OIIPEAEIATh TPAHULIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMCHUC BJIAZICTh METOJaMH HAYYHOI'O ITO3HAHUS B OHOJIOTHH: Ha6J'IIOIleHI/IC " OIMUCAaHUC KHUBBIX CUCTEM, IIPOLECCCOB U HBHCHHﬁ, opraHu3anys u
IMPOBCACHUEC OHOJIOrTYECKOr0 OKCIICPUMCHTA, BBIIBUKCHHUEC T'MIIOTE3bI, BBIABICHHUEC 3aBUCUMOCTH MCEXKAY HCCICAYEMBIMHU BCJIIMYHMHAMU, 00BsCHCHHE
IMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TCOpI/Iﬁ " 3aKOHOB, YMCHHUC ACJIaTh BHIBOJbI HA OCHOBAHWH TTOJIYYCHHBIX PC3YJIbTATOB,



YMEHHUE BBIJICIATh CYIICCTBEHHBIC NMPU3HAKA BHUPYCOB, KIETOK MPOKAPHOT M 3YKAPUOT, OJHOKIETOYHBIX M MHOTOKIICTOYHBIX OPTaHU3MOB,
0COOCHHOCTH TPOLIECCOB: 0OMEHA BEIIIECTB U PEBPAIICHHS SHEPTHH B KJIETKE, (DOTOCHHTE3a, INIACTUYECKOTO U SHEPreTUIECKOr0 0OMEHa, XeMOCHHTE3a,
MUTO33a, ME103a, OTUIOIOTBOPEHUS, Pa3MHOXKCHHUS, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3),

yYMEHHE NMPUMEHATh MOJyYEHHbIC 3HAHUS 11 OOBSCHEHHUS] OMOJOTUYECKHUX MPOLIECCOB U SIBICHUMN, /Ul MPUHATHS MPAKTHUECKUX PELICHUHN B
MOBCEIHEBHOM >KM3HU C LIeJbl0 oOecreueHuss O0e30MacHOCTH CBOETO 3/I0pPOBbS U 3JI0POBbS OKPYKAIOIIMUX JIIOACH, COOMIOACHUS HOPM I'PaMOTHOIO
MOBEJICHUS B OKPYXKAIOIIEH MPUPOIHON Cpejie, MOHNMAaHHE HEOOXOAMMOCTH HCIIOJIb30BAHMS JOCTHKCHUN COBPEMEHHON OMOJIOTUH ¥ OMOTEXHOJIOTHIA
JUISl pallMOHAJIbHOTO IIPUPO/IOIIOIb30BAHNS;

YMCHHC pCHIATh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3ala4 HA MOHO- U ,Z[I/II‘I/I6pI/II[HOG CKpPCIIUMBAHUC, CLHCIIIICHHOC HACJICIOBAHUC, COCTABJIATL CXCMbI
MOHOFI/I6pI/II[HOFO CKpCIuBaHuA MJId NPCACKa3aHud HACICIOBAHUS IPU3HAKOB Y OPraHu3MOB;

YMEHHE BBIIIOJHATH J1a00pAaTOPHBIE U IIPAKTUUYECKUE PabOThI, COOJII0IaTh IpaBUia pu paboTe ¢ y4EOHBIM U JaOOPaTOPHBIM 000PYI0BAaHUEM;

yMEHHUE KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(OPMAIHIO OMOIOTHIECKOTO COAEP KaHMUs, BKIIFOYAIOIIYIO TICEB/IOHAYYHbIC 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB (CpEeICTBAa MAaccOBOW MH(OPMALIMK, HAYYHO-TIONYJISPHbIE MaTepUasbl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEJOBAHUN B
OuoJsIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMCHHEC CO3/1aBaThb COOCTBEHHBIC MTHCHbMEHHBIE U YCTHBIC COO6H_ICHI/I$I, 060611_[8.5{ 6I/IOJ'IOI‘I/ILICCKyIO I/IH(I)OpMaI_II/IIO N3 HECKOJIbBKUX HMCTOYHHKOB,
IrpaMOTHO HCITI0JIb30BAaTh MOHSITUNHBIN armapar O1oI0TH .

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamMera «buonorus» ¢ 11 knacce NOIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE W pOJIM OMOJOTMH B CUCTEME HAayYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAy4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa JJIS peIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COEpKaHNE OMOIOTHYECKUX TEPMUHOB U MOHATHI: BUJI, HOMYJISAIM, TeHO(MOH], SBOTIOHNS, IBIKYIUE CUIIBI ((PaKTOPHI)
3BOJIIOLIMHU, IPUCTIOCOOIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOTHYECKUE (PAKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, peAYLEHTHI, IEU
MUTAHUs, SKOJIOrHYecKas MupaMuia, obnoreoneHos, buocdepa;



yYMEHUE U3J1aratb OMOJIOrnYecKre Teopun (3BoroLnoHHas Teopus Y. /lapBuHa, CHHTETHYECKask TEOPUS IBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxonctBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHud u myreid somrormu A. H. CeBeprioBa, ydyenuss o Ouochepe B.
W. BepHaickoro), onpeaensaTs TpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMCHUEC BJIaJICTh METOJJaMH HAYYHOI'O IIO3HAHUS B OHOJIOTUH: Ha6J'II-OI[€HI/IC " OIIKMCAaHHUEC KUBBIX CUCTEM, IPOLECCCOB U HBHGHI/Iﬁ, opraHusanus u
IIPOBCACHUEC OMOJIOTUYECKOr0 OKCIICPUMCHTA, BBIABUKCHHUEC T'MIIOTE3bI, BBIABICHUEC 3aBUCUMOCTH MCEXKAY HCCICAYEMBIMU BCIMYHMHaAMU, 00BsCHEHHE
IMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMCHHUC ACJIaTh BBIBOJIbI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMCHHUEC BBIACIATH CYHICCTBCHHLIC IIPU3HAKKW CTPOCHUS OHOJIOTHYECKUX OOBEKTOB: BHUI0B, HOHYHﬂHHﬁ, MMpoAYLUCHTOB, KOHCYMCHTOB,
PEAYLICHTOB, 6I/IOFCOI_[CHO3OB 1 3KOCHUCTEM, 0COOEHHOCTHU MpoucCCoOB: HaCHeﬂCTBCHHOﬁ U3MCHYHNBOCTH, €CTCCTBCHHOI'O 0T60pa, BI/II[OO6pa3OBaHI/IH,
HpI/ICHOCOGJIeHHOCTI/I OpraHnu3mMosB, I[CﬁCTBPISI OKOJOTHUYCCKUX q)aKTOpOB Ha OpraHu3Mbl, IEPCHOCA BCUICCTB M IIOTOKA JHCPIruM B SKOCUCTEMAX,
AHTPOIIOI'CHHBIX W3MEHEHHMH B SKOCHCTEMAaX CBOEH MCECTHOCTH, KPYTOBOPOTAa BCIICCTB U OHMOreOXNMUYECKHUX OUKJIIOB B 6H00(1)epe;

YMEHHE MPUMEHATh MOMyYEHHbIC 3HAHUS 11 O0BACHEHUS! OMOJOTHYECKHUX MPOILECCOB U SIBICHUMN, AJI MPUHATHS MPAKTUYECKUX PELICHUH B
MOBCEHEBHOH JKM3HU C LENbI0 obecrieueHusi 0€30IMacHOCTH CBOETO 3/I0POBBSl M 3JI0POBBSI OKPY)KAIOLIMX JIFOJIEH, COOMIONEHUSI HOPM TPaMOTHOTO
MOBE/ICHUS B OKPY’KaIOIIel MPUPOTHON cpe/ie, TOHUMaHHe He0OX0IMMOCTH UCTIOIb30BAaHUS TIOCTIKEHU COBPEMEHHOM OMOJIOTHH /ISl palliOHAIILHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE peIlaTh JIeMEHTapHbIe OMOJIOTUYECKUE 3aauH, COCTaBISTh CXEMBI [IEPEHOCA BEILIECTB U DHEPTHH B dIKOCHUCTEMaxX (LIeTH MUTaHUs);
yYMEHUE BBIOIHATH Ja00paTOpHbIE U MpaKTHUYECKHEe paboThl, COOII0AATH paBUIIa pU paboTe ¢ y4eOHBIM U JAOOPAaTOPHBIM 000PYAOBAaHUEM;

yMEHHUE KPUTUYECKH OLIEHMBATh U HHTEPIPETHUPOBATH HH(OPMAIMIO OMOJIOTHUECKOTO COAEPKaHus, BKIIOUAIOUIYIO [ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHbBIX HICTOYHHUKOB (CpeAcTBa MacCOBOM MH(OPMAILIMH, HAyYHO-TIOMYJISIPHbIE MaTeprabl), pACCMAaTPUBATh INI00ATbHBIE SKOJIOTHYECKHE TPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE U YCTHBIE COOOLIEHMs, 00001as OMOJOrHYecKy0 WH(POPMAIMIO U3 HECKOIBKMX HMCTOYHHKOB,
IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.
TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne

HavMeHoOBaHUe pa3gesioB U TeEM

KosmdecTBO 4acoB

n/m IporpaMMbl Bcero  KoHTpoJsibHBIE [IpakTHyeckue
paboThI paboThI

1 Buosiorus kak Hayka 2 0.5

2 KuBble cucTeMBbl M MX OpraHu3anus 1

3 XHMMHUUYECKUH COCTAB U CTPOEHUE KJIETKHU 8 1

4 KusHeZesaTe/bHOCTb KJIETKHU 6

5 PasMHOXXeHUe U UHAUBUYA/IbHOE 5 1
pa3BUTHE OPraHU3MOB

6 HacsiencTBeHHOCTb U H3MEHYHBOCTD 8 1.5
OpPraHM3MOB

7 Cesieknysi opraHu3mMoB. OCHOBBI 3
OUOTEXHOJIOTUU

8 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KJIACC

Ne HaunMeHOBaHUe pa3ziesioB U TEM KosinyecTBO 4acoB
n/m IIporpaMMel Bcero  KoHTpoJibHBIE [IpakTuyeckue
paboThl paboThl

1 JBOJIIOLJMOHHAsA 6M0JI0TUdA 1

2 Bo3HUMKHOBEHUE Y Pa3BUTUE KU3HU 0.5
Ha 3eMJie

3 OpraHu3Mbl U OKpY»Karolasd cpeza 1

JneKTpoHHbIE (IIUPPOBLIE)
obpa3oBaTesIbHbIE PECYPCHI

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

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

bubauoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292

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

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

JnexkTpoHHbIe (LU POBLIE) 06PA30BaATEbHbIE

pecypchl

bub6anoTeka LIOK https://m.edsoo.ru/7f41cc74
bubauoTeka LIOK https://m.edsoo.ru/7f41cc74

bu6saunoTeka [JOK https://m.edsoo.ru/7f41cc74


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

Ne HauMeHoBaHUe pa3/iesioB U TEM KosimyecTBo yacoB JnekTpoHHbIE (UPpPOBbIE) 06pa3oBaTeIbHbIE

n/m IIpOrpaMMbl Bcero  KoHTpoJsibHBbIE [IpakTHyeckue pecypcChbl
paboThI paboThI
4 Coob1yecTBa U 3KOJIOTUYECKHE 9 bu6auoTeka LIOK https://m.edsoo.ru/7f41cc74
CUCTEMbI
5 PesepBHOe BpeMa 2 bu6auoTeka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
[TIPOTPAMME

IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4acoB JaTta JieKTpOHHbIE IUPPOBBIE
n/m Bcero KoHTtposibHble IlpakTudeckue H3Y9€HHA obpasoBaTesibHbIE PeCyPCEI
paboThI paboThI
1  buosoruda B cucteMe Hayk 1 BubsauoTteka LLOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2  MeTo/bl NO3HAHUS YKUBOW IPUPO/bI. 1 0.5 bu6sunoTteka [JOK
[IpakTHyeckas paboTta N2 1 «Mcnosib3oBaHuUe https://m.edsoo.ru/863e6122
pa3/JIMYHBIX METO/A0B NPU U3YUYEHUHU
O6HO0JIOTUYECKUX 00 bEKTOBY
3 buosiornyeckue CUCTEMBbI, IPOLLECCHI U UX 1 bubauoreka LIOK
M3y4yeHue https://m.edsoo.ru/863e6564
4  XuMHYeCKHUH cocTaB KJIeTKU. Boga u 1 bubaunoreka LIOK
MHUHepaJibHbIE COJH https://m.edsoo.ru/863e674e
5 bBesaku. CocTaB u cTpoeHUe 6EJIKOB 1 Bub6anoTeka [IOK

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


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

Ne
n/mo

10
11

12
13
14

15

Tema ypoka

depMeHTbl — GHUOJIOTHUYECKHE KaTaIUu3aTOPhI.
JlabopaTopHas paboTta N2 1 «M3yyeHue
KaTaJIMTUYEeCKOM aKTUBHOCTU GepMeHTOB (Ha
nprYMepe aMuJia3bl UM KaTalasbl)»

YraeBoasl. JIunuabl
HyknernHoBbie kucaoTbl. AT

HUcTopus u MeTo bl U3y4YeHUs KaeTKU. KiieTouHas
Teopust

KiieTKa Kak 11eJIOCTHas )KUBasi CUCTEMA

CTpoeHUEe 3yKapUOTUYECKOH KJIETKH.
JlabopaTopHas paboTta Ne 2 «M3y4yeHHe cTpoeHUs
KJIETOK PacTeHHH, }KHBOTHBIX, TPUOOB U GaKTepui
10/ MUKPOCKOIIOM Ha 'OTOBbIX MUKpOTIpenapaTax
M UX ONHUCAHUE»

O6MeH BelecTB UM MEeTab0JIM3M
®doTocuHTE3. XEMOCHUHTE3
JHepreTUYeCKUN 06MeH

Ku3HeHHBIN LUK KJIeTKU. [le/ieHue KIETKH.
MuTo3. JlabopaTopHas paboTta N2 3 «HabstoeHue
MHUTO3a B KJIeTKax KOHUYMKA KopelllKa JiyKa Ha
rOTOBBIX MUKpOIIpenapaTax»

paboThl

KosinuecTBo yacoB
Bcero KouTposibHble IIpakTuyeckue H3YyI€HHA

paboThl
0.5

0.5

0.5

J1eKTpOHHbIE IUPPOBbIE

obpa3oBaTesIbHbIE PECYPChI

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

bubanoreka LIOK
https://m.edsoo.ru/863e6870

bubanoreka LIOK
https://m.edsoo.ru/863e6d5c

bubaunoreka LIOK
https://m.edsoo.ru/863e6e88

bubauoreka LIOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubanoreka LIOK
https://m.edsoo.ru/863e766c¢

bubauoreka LIOK
https://m.edsoo.ru/863e7c¢98

bubauoreka LIOK
https://m.edsoo.ru/863e7aae
bubaunoreka LIOK
https://m.edsoo.ru/863e7dc4


https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Ne
n/mo

16
17
18

19

20

21

22
23
24
25

26

Tema ypoka

BuocuHTe3s 6eska. Peakiiusg MaTpU4YHOrO CUHTE3a

TpaHcasauusa — 6uocuHTe3 Geska
HeksieTouHble GOpPMBI ) KU3HU — BUPYChI

q)OprI Pa3MHOXEHHA OPTraHU3MOB

Melios

O6pa3oBaHNe U pa3BUTHE MOJOBBIX KJIETOK.
OnstogoTBopeHue. JlabopaTopHas pabota Ne 4
«M3yyeHne CTpOEHUSI OJIOBbIX KJIETOK Ha
rOTOBBIX MHKpOIIpenapaTax»

I/IH,Z[I/IBI/I,Z[yaJIbHOE pa3BUTHE OPraHu3MoOB

'eHeTnka — HayKa O HaC/J1eJCTBEHHOCTH U
N3MEHYHUBOCTHU

3aKOHOMEPHOCTH HacJ/ie/JOBAaHUS MPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue

JlurnbpuiHoe cKpeluBaHue. 3aKOH
HEe3aBHCUMOTO0 Hac/eJOBaHHS MPU3HAKOB

CuenJieHHOe Hac/ieJoBaHUE MPU3HAKOB.
JlabopaTopHas pa6ota N2 5 «M3yyeHue

pe3yJibTaTOB MOHOFI/I6pI/I,ELH01"O H AI/IFI/I6pI/IﬂHOFO

paboThl

KosinuecTBo yacoB
Bcero KouTposibHble IIpakTuyeckue H3YyI€HHA

paboThl

0.5

0.5

J1eKTpOHHbIE IUPPOBbIE

obpa3oBaTesIbHbIE PECYPChI

bubauoreka LIOK
https://m.edsoo.ru/863e796e

bubauoreka LIOK
https://m.edsoo.ru/863e796e

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

bubauoreka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubauorteka LIOK
https://m.edsoo.ru/863e7f4a

bubauoreka LIOK
https://m.edsoo.ru/863e81b6

bubauoreka LIOK
https://m.edsoo.ru/863e8436
bubanoreka LIOK
https://m.edsoo.ru/863e86f2
bubanoreka LIOK
https://m.edsoo.ru/863e8878

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

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


https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne Tema ypoka
n/mo

CKpelLUBaHUs y IP030dU/Ibl HA TOTOBBIX
MHUKpOIpenapaTax»

27 TeHeruka noJsa. HaciegoBaHue NpYU3HAKOB,
CLeNJIEHHBIX C [10JIOM

28 HameHuyuBocTb. HeHacneacTBeHHas
M3MeH4YUBOCTb. JlJabopaTopHas paboTa N2 6.
N3yyeHre MOAUPUKALIMOHHON H3MEHYHBOCTH,
NOCTPOEHUE BAapHUALIMOHHOTO psiia U
BapHaLlMOHHOW KPUBOW»

29 HacneacTBeHHass U3MEeHUYMBOCTb. JlabopaTopHas
pa6oTta N2 7. «AHanu3 MyTauui y Apo30duibl Ha
rOTOBBIX MUKpOIIpenapaTax»

30 TleHeTHKa 4esioBeKa

31 PesepBHbIF ypok. O6001eHNE IO TEME
«Hacsie,cTBEHHOCTDb ¥ U3MEHUYUBOCTb
OpraHU3MOB»

32 CesieKLMd KaK HayKa U Ipolecc
33 MeTo/bl U JJOCTUXKEHHUSA CEJIEKIIMU PACTEHUU U
»>KUBOTHBIX

34 DBUOTEexXHOJIOrUd KaK OTpacjb IPOU3BO/CTBA

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

KoJsinyecTBO 4yacoB JlaTa
Bcero KouTposibHble IIpakTuyeckue H3YyI€HHA
paboThI paboThI
1
1 0.5
1 0.5
1
1
1
1
1
34 0 4

dneKTpoHHbIe UPpOBbIE
obpa3oBaTesIbHbIE PECYPChI

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

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

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

bubauoreka LIOK
https://m.edsoo.ru/863e8d78

bubauoreka LIOK
https://m.edsoo.ru/863e9214

bubauoreka LIOK
https://m.edsoo.ru/863e9214

bubaunoreka LIOK
https://m.edsoo.ru/863e9336


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

Ne
n/m

Tema ypoka

IBOJIIOLIMSA ¥ METO/ bl €€ U3YUEeHUSs
WcTopus pa3sBUTHS NPeACTABJIEHUN 00 9BOJIOLUU
Mukpo3sBoJrouUs

[onyniAnus Kak ajieMeHTapHas eJMHUIA BU/IA U
sBoJitoLuu. JlabopaTopHas pabota N2 1 «CpaBHeHHe
BU/I0B 110 MOP}OJIOrHYECKOMY KPUTEPHIO»
JIBr>Ky1 e cuibl (31eMeHTapHble GaKTOpPhI)
3BOJIIOLIUHU

EcTecTBeHHBIN 0T60P U ero GopMbI

KosinuecTBO 4acos

Bcero KouTposbHble [IpakTuueckue H3YI€HHA

paboThl

paboThl

0.5

JaTta

JyIeKTpOHHbIE IUPPOBbIE
ob6pa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/863ea20e

bubanoreka LIOK
https://m.edsoo.ru/863e9570

bubauoreka LIOK
https://m.edsoo.ru/863e9cle
bubanoreka LIOK
https://m.edsoo.ru/863e99c6

bubauoreka LIOK
https://m.edsoo.ru/863e9da4

bubauoreka LIOK
https://m.edsoo.ru/863e9ed0


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

Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHBbIE IUPPOBbIE

n/m Bcero Kontposibhbie I[lpaktuyeckue H3YIEHHA o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
7  Pe3ysnbTaThl 3BOJIIOLUU: TPUCIIOCOOIEHHOCTD 1 0.5 bubauoTteka LLIOK
OpraHu3MoB U BUJ006pa3oBaHue. JlabopaTopHas https://m.edsoo.ru/863e9fde

pa6oTta N2 2 «OnrcaHue npucnoco6eHHOCTH
OpraHU3Ma U e€ OTHOCHUTEJIbHOI'0 XapaKTepa»

8 HanpaBiieHus ¥ yTH MaKpO3BOJIOL U 1 Bbub6anoTeka [IOK
https://m.edsoo.ru/863e9cle

9  HeobGpaTUMOCTb 3BOJIOLIUU

10 Hcropud xKM3HU Ha 3eMJie U METO/bl €€ N3yYeHHUs 1
11 T'vnoTe3bl NPOUCXOXAEHHUSA )KU3HU Ha 3eMJie 1 bubaunoreka LIOK
https://m.edsoo.ru/863ea5a6
12 PasBuTHe KM3HU Ha 3eMJIe [10 3paM U lepuojiaM 1 bubauoTteka LLIOK
https://m.edsoo.ru/863ea6bbe
13 OcHOBHBIE 3TaNbl 3BOJIOLMH PACTUTEJBHOTO U 1 0.5 bu6sunoTteka [JOK
»XKUBOTHOTO Mupa. [IpakTuyeckas pabora Ne 1 https://m.edsoo.ru/863ea8bc
«H3yyeHuMe MCcKONaeMbIX OCTAaTKOB PaCTeHUU U
YKUBOTHBIX B KOJIJIEKIIASX»
14 CoBpeMeHHasi CUCTEMa OpraHU4YeCKOro Myupa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863ea48e
15 3JBoJtonus yesioBeka (aHTpPOIMOreHes) 1 Bub6anoTeka [IOK
https://m.edsoo.ru/863eac2c
16 /[Brxyiiue cuibl (GaKTopbl) aHTpoNoreHesa 1 BubsauoTteka LLOK

https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJUH 3BOJIIOLIMHY YesloBeKa

18 YesnoBeueckue pachl U NIPUPOJHBIE ajallTAlUU 1 bubaunoreka LIOK
yesi0BeKa https://m.edsoo.ru/863eaea2
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Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHBbIE IUPPOBbIE

n/m Bcero Kontposibhbie I[lpaktuyeckue H3YIEHHA o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
19 PesepBHbIi ypok. 0600611eHUE 110 TEME 1
«BOo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJie»
20 DJkoJiorus Kak Hayka 1
21 Cpepbl 06UTaHHUSA U 9KOJIOTUYECKUE GAKTOPHI 1 bubauoTteka LLOK
https://m.edsoo.ru/863eafec
22 Ao6uotuueckue pakTopsbl. JlabopaTopHas paboraNe 3. 1 0.5 bu6sunoTteka [JOK
«Mopdosiornyeckrue 0CO6eHHOCTH pacCTeHUH U3 https://m.edsoo.ru/863eb10e
pa3HbIX MecT 06uTaHUs». JlabopaTopHas paboTta Ne 4.
«BsiMsiHMe cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJieyca»
23 buoTuyeckue GpaKkTOphI 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863eb348
24 DKoJiIoTMYeCKHe XapaKTepPUCTUKHU MOy ALY, 1 0.5

[IpakTruyeckas pabota N2 2 «I[loACUYET MJIOTHOCTH
NOMNYJIALUN PAa3HbIX BU/L0B paCTEHUN»

25 CoobiiecTBa OpraHM3MOB — GUOLIEHO3 1 bubauoreka LIOK
https://m.edsoo.ru/863eb46a
26 JKOJIOTHUYEeCKHE CUCTEeMBbI (3KOCUCTEMBI) 1 BubauoTteka LLOK
https://m.edsoo.ru/863eb46a
27 OcHOBHBbIE MOKA3aTeJJH 3KOCUCTEMBI. JKOJOTHYECKHE 1 bubanoreka LIOK
nupamu/ibl. CBoiicTBa akocucTeM. CyKueccust https://m.edsoo.ru/863eb5fa
28 IlpupoHbIE 3KOCUCTEMBI 1

29 AHTpOINOTreHHbIe€ 3KOCUCTEMBI

30 buocdepa — ryiobasibHasA IKOCUCTEMA 3eMJIU 1 Bub6anoTeka [IOK
https://m.edsoo.ru/863ebb5e
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Ne Tema ypoka
n/n

31 3aKOHOMEpHOCTH CyleCTBOBaHUSA 6U0ochephl

32 YesoBeuecTBO B 6uochepe 3emau
33 CocyuecTBoBaHMe IPUPOJBI U YeJI0BeYeCTBa

34 PesepBHbIH ypok. 060611eHUEe TeMbl «C0061IECTBA U
3KOJIOTUYECKHE CUCTEMBbI»

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KosinyecTBO 4acoB Jarta JJIeKTPOHHBbIE IUPPOBbIE
Bcero KouTposbHble [IpakTuueckue H3YI€HHA o6pasoBaTe/IbHbIE PECYPChI

paboThI paboThl

1 bubaunoreka LIOK
https://m.edsoo.ru/863ebd16

1

1 bubaunoreka LIOK
https://m.edsoo.ru/863ebale

1

34 0 2.5

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

buonorus. O6mas 6uonorus. ba3zoserit ypoens. 10 kmacc. Ast. B. M. CuBornasos, . b. Aradonosa, E. T. 3axaposa M.: Ipoda, 2020 r.

buonorus. O6mas 6uonorus. ba3zoserit yposens. 11 kiace. Ast. B. M. Cuornasos, 1. b. Aradonosa, E. T. 3axaposa M.: JIpoda, 2020

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

buonorus. O6mas 6uonorus. ba3ossriii yposens.10 kiace. ABt. B. U. Cuornazos, U. b. Aradonosa, E. T. 3axaposa M.: JIpoda, 2020 r.

buonorus. O6mas 6uonorus. ba3zoserit yposens. 11 kiace. ABt. B. M. Cuornasos, 1. b. Aradonosa, E. T. 3axaposa M.: JIpoda, 2020
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