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HOACHUTEJBHAA 3AIINCKA

I[Tpu pa3paboTke IpOrpaMmsl 10 OHOJIOTUH TEOPETHUECKYIO OCHOBY JUISI ONIPECICHHs TIOAX00B K (POPMUPOBAHUIO COJIEPKAHUS yueOHOTO peIMera
«buonorus» cocraBum: koHuentyaitbHable nmoaoxkeHuss PI'OC COO o B3anM000YCIOBICHHOCTH II€JIeH, COJepKaHuUs, pe3yIbTaTOB 00yUeHUs U TpeOOBaHUN
K YPOBHIO ITOJITOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIMX LENSIX U MPUHIHUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO O0ILEero

oOpasoBanus B Poccuiickoit @enepannu, a Takxke MOJIOKEHHS O Criel(uKe OMO0I0ruu, €€ 3HaYeHNH B MO3HAHUU )KUBOH MPHUPOJIBI U 00ECTICUeHUN
CYILIECTBOBAaHHUS YeIoBeYecKoro oodmecTna. CorinacHo Ha3BaHHBIM IOJOXKEHUSAM, OIPEeICHbl OCHOBHBIE (DYHKIIMU IPOTrPaMMBI 10 OMOJIOTUU U €€

CTPYKTYypa.

[Tporpamma mo Oumomnormu Ha€T MpeincTaBieHHE O IeNsX, 00 oOmiel cTpaTeruu OOYYeHHs, BOCIIUTAHUSA W PA3BUTUSA OOYUYAIOMIMXCSI CPEICTBAMHU
ydeOHoro mnpeamera «buomorusy», ompenenser o0s3aTeNnbHOE IMPEIMETHOE COAEPKaHHE, €ro CTPYKTYpPY, paclpelelieHHe IO pa3aeinaM U TeMam,
PEKOMEHIYEMYIO [TOCIEA0BATEILHOCTh U3YUEHHUsI YUEOHOIr0 MaTepualia ¢ y4éTOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU 00pa30BaTeIbHOIO
IpoI1Iecca, BO3PACTHBIX OCOOCHHOCTEN 00YJaIOMINXCA.

B nporpamme mo OuoIOTMM TakXe YUMUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM U TMPEAMETHBIM pe3ylibTaTaM
oOydeHus: B (OPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU EATETHLHOCTH/yU4eOHBIX JIEUCTBHM OOYUYaIOIIMXCS 1O OCBOSHHUIO COJEPIKAHMS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 knaccel, 6a30BbIii YpOBEHb) peali30BaH MPUHLUI IPEEMCTBEHHOCTH B U3Y4YE€HUHU OMOJIOTUH, Onarofapsi yemy B
Hell mpocMmaTpuBaeTcsi HANpaBJICHHOCTb HA pa3BUTHE 3HAHHWM, CBSI3aHHBIX C (DOPMUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, SKOJOTHYECKOTO MBIIIJICHHS, IPEACTAaBIEHUI O 340pOBOM 00pa3e *KU3HU M OEpEKHBIM OTHOIIEHHEM K OKpY’KaIOLIeH MpUpOIHON
cpene. IloaToMy Hapsny ¢ u3yuyeHHueM OOIIEOMOJIOTHUECKUX TEOPHi, a TakKe 3HAHWM O CTPOSHHM KHMBBIX CUCTEM PA3HOIO paHIa M CYIIHOCTH OCHOBHBIX
MIPOTEKAIOIIMX B HUX MPOLIECCOB B MPOTrpaMMe 10 OMOJIOTUH YAEIEHO BHUMAaHNE UCTIOIb30BAHUIO MOTYYEHHBIX 3HAHUN B TIOBCETHEBHOM YKU3HU JJIs1 PELICHUS
NPUKIAAHBIX 334, B TOM 4YHcie: NMPO(UIAKTUKH HACIEICTBEHHBIX 3a00J€BaHUN YeJIOBEKa, MEAMKO-T€HETHYECKOTrO0 KOHCYJIbTHPOBAHHUS, OOOCHOBAHHUS
AKOJIOTMUYECKHU 11€1eCO00Pa3HOro MOBEJACHHS B OKpY Kalolllel MPUPOIHOM cpesie, aHaIu3a BIUSHUS XO3SHUCTBEHHON JESITENbHOCTH YelIOBEKa Ha COCTOSIHHE
NPUPOJHBIX M HCKYCCTBEHHBIX HKOCHUCTEM. YCWICHHWE BHHUMAaHHS K NPUKIAJHONW HANpaBIeHHOCTH y4yeOHOro mnpeamera «buonorus» NpoIuKTOBAHO
HE00X0IMMOCThIO 00ecreuyeHrsl YCIOBUN JJIsl PEelIeHUs OJHOW M3 aKTyalIbHBIX 3aj[ad IIKOJIBHOIO OMOJIOTMYECKOro o0pa3zoBaHUs, KOTOpas IMpearoJaraer
¢dopmupoBaHKe Yy 00yJaromuXxcs CIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonorus Ha ypoBHE cpeaHero oduiero oopa3zoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT GOpMHUPOBaHUE Y O0YUAIOIIMXCS TPEICTaBICHUI
0 HAY4YHOM KapTUHE MUpa, paclIupsieT U 0000111aeT 3HaHUs 0 >KUBOM MPUPOJIE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3aIiy U SBOJIIOLINHU, CO3aET



YCIIOBUS IS TIO3HAHUSI 3aKOHOB JKUBOU MPHUPOABI, (hopMupoBaHus (HYHKIIMOHATHLHOW IPAaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0e30ImacHoro o0Opasza KHU3HH,
9KOJIOTMYECKOI'O MBIIUIEHHUS], IEHHOCTHOT'O OTHOLIEHUS K )KUBOW MTPUPOJIE U YETIOBEKY.

Bosnbiioe 3HaueHre OMOIOTHS UMEET TAKXKE JUIsl PELIEHHUs BOCIIUTATEIbHBIX M PA3BUBAIOIIMX 337a4 CPEHEro o01ero oopa3oBaHus, COLUANU3ALUN
obyyaromuxcs. M3ydyenue 6uosnoruu odecreuynBaeT yciuoBus A1 (POPMUPOBAHUS UHTEIIEKTYaIbHBIX, KOMMYHUKALIMOHHBIX U UH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOHN KYIbTYpHhI, CIIOCOOCTBYET MHTETPALIMN OMOJIOTMYECKUX 3HAHUW C MPEICTABICHUAMHU M3 JIPYrHX YYeOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH,
XUMUU 1 reorpaduu. Ha3BaHHbIe [10JI0KEHMS O ITpeIHa3HAY€HUH yueOHOro npeamera «buosorus» cocTaBuiid OCHOBY JUIs ONPEAETICHUs IOX0/10B K 0TOOpY
U CTPYKTYPUPOBAHHIO €TI0 COEPIKAHUs, IPEICTABICHHOTO B IPOTrpaMMe 10 OUOJIOTHH.

OT160p conepxanus yueOnoro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH € TIO3ULUN KyJIbTYpOCOOOPa3HOr0 MOIX0/1a, B COOTBETCTBUU
C KOTOPBIM OOy4aroniyecst JOJKHbl OCBOUTH 3HAHUS M YMEHHS, 3HAUMMbIe JUIsi GOpMHUPOBAHUS OOIIEH KyJIbTYpbI, ONPEIENISIIONINe aJeKBaTHOE MOBEICHUE
YeJIOBEKa B OKPYKAOIIEH MPUPOIHOHN Cpejie, BOCTPEOOBAHHBIEC B TOBCEAHEBHOW KU3HU H MPAKTUYCCKOM JIeaTeIbHOCTH. Oc000€ MECTO B 3TOM CUCTEME 3HAHUI
3aHUMAIOT AJIEMEHTHI COJIEPXKAHUS, KOTOPBIE CIIY>KaT OCHOBOM il pOPMHUPOBAHUS MPEACTABICHUI O COBPEMEHHOI €CTECTBEHHO-HAy4YHOI KapTUHE MUpa U
LIEHHOCTHBIX OPUEHTAIMIX JTUYHOCTH, CITOCOOCTBYIOIIMX TYMaHU3AIMU OMOJIOTUYECKOT0 00pa30BaHuUs.

CTpyKTypupOBaHHE COJEpKaHUs ydeOHOTO0 MaTepuana B MporpamMme Mo OMOJOTHH OCYIIECTBICHO C YU4ETOM HMPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSAX XKMBOIH MPUPOABL, O €€ YPOBHEBOW OpraHMU3allMU U 3BOJIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType Yy4eOHOIro Ipeamera
«buonorus» BeleIEHBI CAEAYIOLIUE COEpKATENbHbIE INHUU: «brosiorus kak Hayka. MeTo 1l HayqyHOro no3HaHus», «Kierka kak Onosiornyeckas CuctemMa,
«Opranusm Kak 6uosiorndeckas cucrtema», «Cucrema 1 MHOrooOpasue OpraHu4ecKkoro MUpay, « IBOJIIOLUS KUBOU MPUPOJIbI», «IKOCUCTEMBI M IPUCYIIHE
UM 3aKOHOMEPHOCTH.

[lenb n3ydyenust yuebHoro mpenmMera «buonorus» Ha 60a30BOM ypOBHE — OBJIAJICHHME OOYYaIOIIMMUCS 3HAHUSMHU O CTPYKTYpPHO-(DYHKIIMOHAIBHOMN
OpraHM3alMK J)KUBBIX CUCTEM Pa3HOTO PaHra U NpHOOpEeTeHNEe YMEHUN UCIIOJIb30BATh 3TU 3HAHUS JUISl TPAMOTHBIX JIEHCTBUN B OTHOLIEHUH O0OBEKTOB KUBOI
MPUPOJIBI M PEILICHHSI Pa3InYHbIX )KU3HEHHBIX MTPOOIIEM.

JlocTikenue 1enu u3ydeHus yueoHoro npenmera «buonorus» Ha 6a30BoM ypoBHE 00ecreunBaeTCs pellieHueM CIIEAYIOUINX 3a1a4:
OCBOCHME OOYYAIOUIMMHUCS CUCTEMbI 3HAHUM O OMOJIOTMUECKUX TEOpUsX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBMIaX, CIYXKallux
OCHOBOM 111 ()OpMUPOBAHHUS MPEACTAaBICHUN O €CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJax HAy4YHOro IO3HAHUS, CTPOCHHHM, MHOT0OOpa3uH U

0COOEHHOCTSIX YKUBBIX CUCTEM Ppa3HOTo YPOBHA OpraHuU3alii, BbIAAOIINXCSA OTKPBITUAX U COBPCMCHHBIX UCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

(I)OpMI/IpOBaHI/IC y 06yqaronmxc;1 TMO3HABATCIIbHBIX, UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B MMpouecCe aHajin3a NaHHbIX O MIYTAX pa3BUTUSA
B OMOJIOTHH HAaYYHBIX B3IJIAO0B, uaeH u Ioaxo10B K HU3YUYCHUIO KUBBIX CUCTEM PA3HOT'O YPOBHA OpTraHU3allNN,

CTaHOBJIEHUE y 00yJaromuXxcst 001Iel KylIbTypbl, GyHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa KUBOI MPUPObl HA OCHOBAHUY 3HAHUM U OTBITA, MOJYYEHHBIX IPU U3YYEHUH OHOJIOTUH;



dbopMupOBaHKE y 00YYAIOIINXCS YMEHUN WILTIOCTPUPOBATH 3HAYCHUE OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOHN NIEATEIHPHOCTH YeIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKHUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTaAHUC Y6e)I(I[éHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KUBOM MpUpoOIhbl, HCO6XO,I[I/IMOCTI/I 6epe>KHoro OTHOIICHHUA K H€I>'I, CO6J'IIOI[CHI/IH
OTUYCCKHX HOPM IIPU ITPOBEACHNUN OMOJIOrHYECKUX HCCHCEOB&HHﬁ;

OCO3HAaHUEC ICHHOCTU OMOIOTMYECKUX 3HAHUI JJI1 TIOBBIIICHUSA YPOBHSA 9KOJIOTHYECKON KYJIbTYpPbI, IJIA (bOpMI/IpOBaHI/IH HAYy4YHOI'O MUPOBO33PCHHUA,

HpUMEHEHHE NMPHOOPETEHHBIX 3HAHWN W YMEHHMU B IOBCEJHEBHON JXHM3HU [UIS OLICHKH IIOCICICTBHI CBOCW JESITENFHOCTH IO OTHOIICHUIO K
OKpY>Kalolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHUE U COOJIIO/ICHHE Mep MPOPHIAKTUKY 3a00JIeBaHHH.

B cucreme cpennero obiiero oopazoBanus «buosorus», uzyuyaemas Ha 6a30BOM YPOBHE, SIBJISIETCS 00s13aTENIbHBIM YUEOHBIM IIPEIMETOM, BXOAS UM
B COCTaB IIpeIMETHOM 00sacTi «EcTecTBEHHO-HAYYHbIE TIPEAMETBI».

st uzydenusi Ouonoruu Ha 0a30BOM YpOBHE cpeaHero ooOmiero obpazoBanusi orBoautcs 68 yaco: B 10 knacce — 34 yaca (1 gac B Henenio), B 11
kiacce — 34 gaca (1 gac B Hezemo)

COILEPKXAHUE OBYYEHUSA
10 KIIACC
Tema 1. buosiorus Kak Hayka.

buonorus xak Hayka. CBs3b OMONIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U IPYTUMH €CTECTBEHHBIMU HayKaMH, puiiocopueit, STUKOM, SCTETUKON U
npaBoM. Posib 6uosioruu B popMupoBaHUM COBPEMEHHOM HayuyHOH KapTUHBI Mupa. CucreMa OMOJIOTHUECKUX HayK.

Meto/bl TIO3HAHUS KUBOW MPHUPOJBI (HAOIIOJCHUE, DKCICPUMEHT, ONHCaHUe, M3MEpeHHe, KiacCH(UKaius, MOJEIUPOBAHUE, CTATHCTUYECKAS
00paboTKa TaHHBIX).

JleMoOHCTpanum:
Hoprpetsl: Y. {apeun, I'. Menaens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabauibl ¥ CXEMBIL: «MeTobl MO3HAHUS KUBOM IpupoabD».

JlaGopaTopHble U NpaKkTH4ecKue padoTbi:



[Tpaktuyeckas padora Ne 1. «/cronb30Banue pa3aIMuHbIX METOJIOB ITPH U3YUYEHUH OMOJIOTHYECKUX 00BEKTOBY.
Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHA.
JKussble cucremsbl (OMOCHCTEMBI) KaK ITpeaIMeT n3ydeHus: Ouosoruu. OTINYKE )KUBBIX CUCTEM OT HEOPIaHUYECKOH MPUPOJIBI.

CpoiicTBa OumocucTeM M HX pa3HoOOpazue. YPOBHM OpraHM3allid OMOCHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM, TKaHEBbIH, OpPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTreo1eHOTHYECKHI ), OMOChEPHBIA.

JdemMoHcTpaumuu:

Tabauiel ¥ cxeMmbl: « OCHOBHBIE IMIPU3HAKHU XU3HN, «ypOBHI/I OpraHu3anuu JKUBOM IpUpOaAbI».

O6opynosanue: moaens Monekynbl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XHUMHUYECKHUHU COCTaB KIETKU. XUMHUYECKHUE JIEMEHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTBI. BOI[a 1 MHUHCPAJIbHBIC BEUICCTBA.

@YHKIMH BOJbI U MUHEpAJIbHBIX BElECTB B KieTke. [loanep:kanne ocMoTHYECKOro OaiaHca.

benku. CoctaB u cTpoeHne 6eIKoB. AMUHOKHUCIOTHI — MOHOMEpPHI OeslkoB. He3ameHuMbIe U 3aMEeHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI O€ITKOBOM MOJIEKYIBI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUECKHE CBOMCTBA OenKkoB. bronornueckue

GbyHKIIHN OEIKOB.

®epMmeHTHl — OHojoruyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIeHTp, cyOcTparHas cnenuduuHocTb. KodepmenTsl. Butamunsl.
OTinuus GepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrneBoapl: MOHOcaxapuasl (TJIFOKO3a, pu0o3a W Je30Kkcupu003a), Aucaxapuibl (caxaposa, JIaKTo3a) M ToJIMcaxapujabl (Kpaxmals, TJIIHKOTEH,
1emono3a). buonornueckue GyHKIIUU YTIIEBOAOB.

Jlunuasl: Tpurnuuepuasl, ocomunuasl, crepounsl. I'mapodunbHO-TUApOodOoOHBIE cBoiicTBa. buonmormueckue ¢ynkuumu nunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK MICTOYHUKOB SHEPIUH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MoHOMephl HYKIeMHOBBIX KHCH0T. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u ¢pynxiuu PHK.
Bunst PHK. AT®: crpoenue u ¢pyHKIINN.



[luTonorus — Hayka o kieTke. Knetounas Teopus — npuMep B3aUMOACHUCTBUS HJIeH U (JaKTOB B HAYYHOM MO3HAHUH. MeTO/1bI U3Y4eHHs! KIICTKH.

Knerka kak mesnocTHas xwuBas cuctema. OOIIre npu3Hakyu KICTOK: 3aMKHYyTas HapyxKHas MemOpaHna, moJiekysbl JIHK kak reHetudeckuil ammapar,
cHcTEMA CUHTEe3a Oellka.

THIbI KJIETOK: 9yKaprHOTHYECKasi M MpoKapruoTHueckas. OCOOEHHOCTH CTPOCHHUS IPOKapruoTHYeckol kineTku. Kierounas crenka 6akrepuii. CTpoeHue
IYKapUOTHUECKOU KIeTKU. OCHOBHBIC OTIMYHSI PACTUTEIBHOM, )KUBOTHON M TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKa, IIMKOKAJIWKC, WX (yHKiuU. Ilnazmarnyeckas memOpaHa, €€ CBOWCTBA M (PYHKIIUH.
[Mutorutazma u e€ opranouabl. OgHomemOpanusie opranoujsl kiaeTku: OIIC, ammapar I'ombmpku, nuzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MHUTOXOHJIpUH, TIacTuAbL. [IpoucxoxkaeHne MUTOXOHAPUH U TutacTua. Buaer miactua. HememOpaHHbIe OpraHOUIBI KJIETKH: PUOOCOMBI, KJIETOUYHBIN IIEHTD,
LEHTPHUOJIUA, PECHUYKH, )XTYTHUKU. DYHKIIMN OPTraHOUIOB KJIETKU. BKitoueHus.

SAnpo — perynsaTopHbIii eHTp KIeTku. CTpoeHue siipa: sijiepHas 000J109Ka, Kapuoria3Ma, XpOMATHH, SIPBIITKO. XPOMOCOMEI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[oprpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[{uarpammsbl: «Pacripeenenne XuMHIEeCKUX 2JIEMEHTOB B HEXKUBOM TIpUpoe», «Pacnpenenenne XuMUYECKUX HIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuipl u cxeMbl: «lleproauyeckas TabauIa XUMUYECKUX JIEMEHTOBY, «CTpOeHHEe MOJIEKYJBI BOJIbIY, «brocuHTes Oenkay, «CTpoeHne MOJIEKYIIbI

6enka», «Ctpoenue depmenrta», «Hyknennoele kucnotsl. JJHK», «Ctpoenune monexynsl AT®», «CTpoeHue 3yKapHOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOeHHE pacTUTEIbHON KIETKN», «CTpOeHUE MPOKAPUOTUUECKON KIETKN», «CTpOeHUE siipa KIETKH», «YTIeBOAb, «Jlunuabm.

OO6opyoBaHKe: CBETOBOI MUKPOCKOI, 000pyI0BaHUE /7S IPOBEIEHUS HAOMI0IEHUH, N3MEPEHHH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
JlaGopaTtopHnast padota Ne 1. «/3ydeHune KataquTHIECKON aKTUBHOCTH ()EPMEHTOB (HA MIPUMEPE aMIIIa3bl I KaTalasbl)y.

JlaboparopHas pabota Ne 2. «M3yueHune cTpoeHUsl KIETOK PACTEHHM, )KUBOTHBIX M OaKTEpHUil 0] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax U ux
OIIHCaHUE».



Tema 4. JKuzneneaTeJbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. ACCUMIIIANUS (TUTACTUYSCKUN OOMEH) M TUCCHUMIUIALUS (PHEPreTUYeCKUd 0OMEH) — JIBe CTOPOHBI €IMHOTO
nporecca Mmerabonu3ma. Poiib 3aKOHOB COXpaHEHUs! BEIIECTB U YHEPTUU B IOHUMAaHUU METab0JIn3Ma.

Tumbl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIiA. Ponb pepMeHTOB B 00MEHE BEIIECTB U MPEBPALICHUN YHEPTUHU B KIIETKE.

®otocunTe3. CBeToBast u TeMHOBas (a3bl porocuHTe3a. Peakumu GotocunTesa. IPPeKTHBHOCT (oTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A ISl )KU3HU
Ha 3emuie. Biusinue yciioBuii cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIMICHUS €r0 HPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTe3. XeMOCHHTE3Upyole OakTepuu. 3HaYeHUE XEMOCUHTE3a JUIsl XKU3HU Ha 3eMIle.

OHepreruyeckuii oOMeH B KiieTke. Paciienyienue BeliecTs, BbIACIEHUE U aKKYMYJIMPOBAHUE SHEPIrUU B KIIETKE. DTallbl S3HEPIeTUYECKOr0 OOMEHa.
I'mukonu3. bpokenue u ero Buabl. Kuciopognoe oxucieHue, wid kieTtoyHoe jpixanue. OxuciautenbHoe QochopminpoBanue. D(P(HEKTUBHOCTh
SHEPreTUYecKoro oOMeHa.

Peaknmu marpuunoro cunresa. ['enermueckas madopmarnus u JJHK. Peanuzanms remernueckoil nadopMaryu B KiIeTKe. [ eHeTHYeCKU KO U ero
coiicTBa. Tpanckpunuus — Matpuusbiil cunre3 PHK. Tpancisuus — Ouocuntes 6enka. Dtansl TpaHcasauuu. KoagupoBanue aMuHOKUCIOT. Posib pubocoM B
OnocuHTe3e Oenka.

Heknerounsie ¢popmsl sxu3HN — BUpychl. Mcropus otkpeitust Bupycos (. U. UBanoBckuii). OcoOEHHOCTH CTPOECHHUS U )KM3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacteHuii, )KUBOTHBIX U YeNIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc ummynoaedunura yenosexka (BUY) — Bo3oynurens CII/a.
OOpatHas TpaHCKPUIILMS, peBepTas3a u uHTerpasa. [IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JleMoHCTpanum:

[optpetsl: H. K. Konsnos, [. . UBanosckuii, K. A. Tumupsizes.

Tabnuubl 1 cxembl: «TUIBI UTaHUA», «MeTaboau3m», «MUTOXOHAPUIY, «DHEPreTHUecKuil oOMen», «Xaoportacty, «Dotocunres», «CTpoeHue
JHK», «Ctpoenue u GpyHKUMOHUpOBaHHE reHa», «CuHTe3 Oenkay, «I'eHetnueckuil koay», «Bupyce», «bakreprodarn», «CTpoeHHe U KU3HEHHbIN ITUKI
Bupyca CIIN/1a, Gakrepuodarar, «Pemnukanus JJHK».

O6opynosanue: mogenu-anminkanuu «Y nsoenue JJHK u tpanckpunuusy, «buocunres 6enka», «CTpoeHne KIeTKU», Mojensb cTpykTypsl JJTHK.

Tema 5. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.



KrneTounslii UK, WM )KU3HEHHBINA UK KIeTku. MaTepdaza u mutos. [Ipomecchl, mporekatomue B uHTEpdase. Perumkanus — peaxkiyst MaTpu4HOro
cuntesa JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIN HAOOP — KapUOTHUIIL. JIUTITOMTHBIN M TalIONTHBI XpOMOCOMHBIC HAOOphI. XpoMaTusl. [{uTomornueckue
OCHOBBI Pa3MHOKE€HHUS U MHAUBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctaauu muto3sa. [Ipoiieccel, Ipoucxoasaiiye Ha pa3HbIX CTaAUSIX MUTO3a. bronoruueckuii cMbpIci MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

(DOpMI)I Pa3sMHOXKCHMS OpTraHU3MOB: 0ecI10JI0€ U ITOJI0BOE. BI/I,I[BI OecnoJioro Pa3MHOXKCHUA: ACJTICHUEC HAIBOC, TIOYKOBAHUEC OJJHO- 1 MHOI'OKJICTOYHBIX,
cnopoo6pa303aHHe, BCICTAaTUBHOC PA3MHOKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUC IJIA CCIICKIINU.

[TostoBo€ pa3MHOMKEHUE, €T0 OTIUIHS OT OECIIOJIOTO.

Meiio3. Ctaguu Mmeiio3a. [Iponeccsl, mpoucxosiiye Ha cTaausax meio3a. [loseaenue xpomocoMm B Meoze. Kpoccunrosep. buosorndeckuii cMbIcs U
3HaYEeHNE MENO03a.

["amerorenes — mpouecc oOpa3zoBaHUsl MOJOBBIX KJIETOK Y )KMBOTHBIX. [10s10BBIE %Kee3bl: CEMEHHUKH U IMYHUKU. OOpa3oBaHKEe U pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30u/, sifliekieTka) — cuepmaTrorene3 U oBoreHe3. OCOOEHHOCTH CTPOEHUs SHLEKIETOK U crepMaTro3ou10B. OIIog0TBOPEHHUE.
[TapTenorenes.

NunuBunyanbHOE pa3BuTHE (OHTOrEHE3). DMOpHUOHAIBLHOE pa3BUTHE (AMOpHOTEHe3). DTanbl SMOPHOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisuus, opranorenes. [locramObpuonansHoe pazButue. TUIIBI TOCTIMOPHOHAIBHOTO Pa3BUTHUS: IPSIMOE, HENpsIMOe (JIMUMHOYHOE). Biiusuue
Cpezbl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct n pa3BUTHUC paCTeHHﬁ. OnToreHes IBCETKOBOI'O paCTCHUA: CTPOCHNUEC CEMCHU, CTAAUU PA3BUTHU.

JleMoHCTpanum:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHUSI OPraHU3MOBY, «/|BOITHOE OIUIOAOTBOpEHHE y IBETKOBBIX pacTeHHiI», «BereraTuBHOE pa3MHOKEHUE
pactenuii», «Jlenenue kietku Oaktepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KneTounsiii ukmy, «Pemmukanus JJTHK», «Muto3»,
«Merozy, «lIpsiMoe u HenmpsMoe pa3BUTHEY, «I 'aMEeTOreHe3 y MIEKOMUTAIOIINX U YeTTOBEKa», « OCHOBHBIEC CTAJIMM OHTOTECHE3a».

O6opynoBaHue: MUKPOCKON, MUKporipenapaThl «CriepMaTo30U/Ibl MIIEKOITUTAIOLIET0», «SIHekneTka MiaeKkonuTaroolero», «Kapuoknnes B kieTkax
KOpeIlIKa JyKa», MarHuTHas: MOJIeNb-anTuInKaius «Jlenenue xkiaetku», moaens JJHK, monens meradasHoii XpoMOCOMBI.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:



JlaboparopHuas pabota Ne 3. «Habmroienne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

JlabopaTtopHnast padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. VcTopusi pa3BUTHS TeHETHKU. Poib IIUTONOrHMM U SMOPUOJIOTUM B CTAaHOBJICHUHM T€HETHKHU. Bkiaa poccuiickux u
3apyOeKHBIX YUYEHBIX B Pa3BUTHEC TEHETUKU. METOJbI TEHETHUKU (THOPUIO0IOTHYECKHMA, IMUTOTEHETHYECKH, MOJEKYISIpHO-reHeTHuecKkui). OCHOBHBIE

FeHETHYCCKHE MOHATHS. | eHeTHnUecKast CHUMBOJIMKA, UCII0JIB3yEeMas B CXEMax CerH_[PIBaHPII;'I.

3aKOHOMepHOCTI/I HacCJICAOBAHUS ITPU3HAKOB, YCTAHOBJICHHBIC I'. Mennenem. MOHOFI/I6pI/II[HOC CKpCIIMBAHHUC. 3aKoH C,I[I/IHOO6paSI/I${ FI/I6pI/II[OB IIepBoOro
IIOKOJICHH . HpaBI/IJ'IO JOMUHHUPOBAHMA. 3aKoH pacliCIUICHUSA ITPU3HAKOB. I'unore3a uncTorsl ramet. [1oaHOE M HEMOITHOE JOMHWHHUPOBAHUC.

I[I/IFI/I6pI/II[HOG CKpCIIUMBAHUC. 3aKOH HE3aBHCHMOI'O HaCJICAOBAHUA IIPU3HAKOB. HI/ITOF@HGTI/I‘ICCKI/IG OCHOBBI ,Z[I/IFI/I6pI/I,Z[HOFO CKPCIIMBAHMA.
AHaJII/I3I/Ipy10HICC CKpClIuBaHKC. Hcnonns3oBanne AHAIIM3UPYIOLICTO CKPCIIUMBAHUA UL ONPCACIICHUS T'CHOTUIIA ocoou.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabora T. MopraHna 1o cuerieHHOMY Haclle[JOBaHUIO TeHOB. HapylleHue cuerieHus reHoB B pe3yJbTaTe
KpPOCCUHIOBepa.

XpOMOCOMHa}I TCOpHU HACIICACTBCHHOCTH. I'eneTnyeckue KapThl.

I'enernka momna. XpOMOCOMHOC OMpeaACIICHHUE I10J1a. AYTOCOMBI U TIOJIOBBIC XPOMOCOMBI. I'omorameTHbIE U TeTCpOraMEeTHBIC OPraHU3MBbI.
HacnengoBanue IMPU3HAKOB, CHCIIJICHHBIX C ITIOJIOM.

M3menunBOCTh. BBl M3MEHYMBOCTH: HEHACIIECACTBEHHAs U HACIEACTBEHHAs. POJIb Ccpelbl B HEHACIEACTBEHHOM U3MEHUYMBOCTH. XapaKTEPUCTHKA
MO (PHUKATMOHHON U3MEHYUBOCTH. BapuannoHHsIil psii v BapuanmoHnHas kpuBas. Hopma peakiuu npusHaka. KonndyecTBeHHbIE U KaU€CTBEHHbIE PU3HAKU
U X HOpMa peakuuu. CBoiicTBa MOM(UKATMOHHONW N3MEHUNBOCTH.

HacnenctBenHas, M reHOTUNIMYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTh. Mei03 U MOIOBOM mpolecc — OCHOBAa KOMOMHATUBHON
M3MEHYMBOCTU. MyTalioHHast n3MeHUMBOCTh. Kiaccudukarus MyTaluii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyTareHHbie
(dakTopbl. 3aKOH rOMOJIOTHYECKHUX PSI0B B HacieacTBeHHOW n3MenunBoctu H. 1. BaBunosa.

BHeﬂJIepHafl HaCJICACTBEHHOCTh U UBMCHYHNBOCTbD.

I'enetnka uenoBeka. Kapwotunm uenoBeka. OCHOBHBIE METOJIBI TEHETHKHM YEJIOBEKA: TEHEATOTHYECKHH, OJIM3HEIOBBIM, IMTOTCHETUYCCKUM,
OMOXMMHYECKUN, MOJIEKYIISIpHO-TeHeTHUecKuii. COBpEMEHHOE OmpeielieHrne TeHOTHIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTHITMPOBAHKE, B TOM YHCIIE C



nomorpio [MI[P-ananmu3a. HacnencTBeHHbIe 3a001eBaHuUs YeIIOBEKA: TeHHBIC 0OJIE3HU, OOJIE3HU C HACIICCTBEHHON MPEIPACIIOIOKEHHOCTHI0, XPOMOCOMHBIC
6one3nu. Comaruueckue U reHeparuBHble MyTanuu. CTBONOBbIE KIETKH. [IpUHIUIBI 310pOBOTO 00pa3a >KU3HH, TUATHOCTHKHU, MPOPUIAKTUKN U JICUCHUS
TeHEeTHYeCKUX OoJe3Heil. MennKko-reHeTuYeckoe KOHCYJIbTUPOBaHHE. 3HAYEHUE METUIIMHCKONH T€HETHKH B NPEJOTBPAIICHUN M JICYCHUH T€HETUYECKHUX
3a00JIeBaHUI YETIOBEKA.

JdemoHcTpaumuu:
[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. Bapuios.

Tabmauiel U cxembl: «KMOHOTHOPHUIHOE CKPEIIMBAHUE M €T0 IIUTOTCHETUYECKAash OCHOBa», «3aKOH PACHICIICHUS U €r0 IUTOICHETHUYECKass OCHOBAY,
«3aKkoH 4YHMCTOTHI Tramer», «uruOpuanoe ckpemmBanue», «l{uTonornueckue OCHOBBI AWTHOPUIHOTO CKpemuBaHusm», «Meio3y, «BzaumopeiicTBue
QJUIETILHBIX TEHOBY, «[ €HeTHYeCKue KapThl PACTEHUI, )KUBOTHBIX U YeJIOBEeKay, «I eHeTuka nosiay, «3akOHOMEPHOCTH HACJIEIOBAHUS, CIIETIICHHOTO C ITOJIOMY,
«KapuoTumnsl yenoBeka M KUBOTHBIX», «Buabl nu3MeHUnBOCTHY, «MoaudukalnoHHas U3BMEHYNBOCThY, «HacnenoBanue pesyc-gakropay, «[ eHeTuka rpym
KpOoBW», «MyTallMOHHAs! U3MEHYHUBOCTbB.

O6opynoBanue: Moaenu-anminkanuu «MoHoruOpuaHoe ckpenBanue», «HenoaHoe nomunupoBanuey, «urndpuanoe ckpeumpanuey, «llepekpéct
XPOMOCOM», MHKPOCKOII U MUKporpenapar «/[pozodunay» (Hopma, mytanuu GopMbl KPbUIBEB U OKPACKH Tea), repoapuii «I opox MOCeBHOMN.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlabopaTtopHast padota Ne 5. «M3yuenue pe3yapTaToOB MOHOTHOPUIHOTO U TUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOIIpETiapaTaxy.
JlaboparopHuas padota Ne 6. «M3yueHne MoarpUKaIMOHHON U3MEHYUBOCTH, IOCTPOSHUE BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOW».
JlaGopatopHas pabota Ne 7. «AHanu3 myTtauuil y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCTOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Tporecc. 3apoxaeHue celeKnun u aoMmectukaius. Yuenue H. M. BaBuioBa o mieHTpax mpouCXOXKIEHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUl. L{eHTphl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeJIEeKIMU. MaccoBbIi M MHIUBHIYaJbHBIH OTOOpPBI B CENEKIMM pacTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa.
bnuskoponcTBeHHoe ckpeniuBaHue — UHOpuauHr. Uucras nauHus. CkpellMBaHHWE YHUCTBIX JUHUHM. ['ereposuc, mnm rubpuaHas cuia. HepoactBenHoe



cKpeuBanue — ayropuauar. Otaanéunas rudpuausanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHHE MOJUIUIONIOB. JIOCTHIKEHUS CEeNeKINH
PacTeHMH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

broTrexHoorus kak oTpacib MPOU3BOJICTBA. ['eHHas nHxkeHepus. Dtarbl co3nanus pekomOunantHoi [IHK u Tpancrennsix opranusmon. Kierounas
umwkeHepus. Kilerounele KyabTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHud. KiloHHpoBaHWE BBICOKOTPOIYKTHUBHBIX CEIBCKOXO03SHCTBEHHBIX

OpraHu3MoOB. DKOJIOrH4YecKre U 3Tnueckue npodnemel. MO — renerTnyecku MOAU(UITUPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaluu:

Ioprpete: H. . BaBunos, U. B. Muuypums, I'. /. Kapneuenko, M. @. lBaHoB.

Tabmuubl U cxeMmbl: Kapta «L{eHTpbl TPOMCXOXKACHUS W MHOTro0O0pa3wst KyJbTYPHBIX pacTeHuid», «llopoasl momamHuX >KUBOTHBIX», «Copta
KYJIBTYpHBIX pacTeHuit», «Otnanénnas rudpuausanus», «Padorer akagemuka M. @. MBanosay, «[lomumnonans», «O0bEKTh OMOTEXHOIOTHIY, «KiteTouHbIe
KYJIBTYpPBI ¥ KIIOHUpOBaHue», «KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISDKU TJI0JI0B U KOPHEILTIOA0B AUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHuil, repbapuii «CelbCKOX035UCTBEHHBIE PACTEHUS».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOAbl U JOCTHIKCHHSI CENEKIUM PACTeHUH U JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHMIO, IUIEMEHHYI0 (epMmy,
COPTOUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO35HUCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA UM HAYIHOTO IIEHTPA)».
11 KJIACC
Tema 1. DBoIIOIIHOHHAA OHOJIOTUA.

[TpennochbuIku BO3HUKHOBEHHUS SBOJIIOIMOHHOM TEOpHH. DBOJIIOLMOHHAS TEOpHs U €€ MecTO B OMOJOruu. BinsHMe 3BONIOIMOHHON TeopuHu Ha
pa3BuTHE OMOJIOTHH U APYTUX HAYK.

CeuperenscTBa 3Bosmonuu. [laneoHronornueckne: mocae10BaTeabHOCTh MOSABICHNS BHIOB B NAJI€OHTOJIOTNYECKOH JIETONNUCH, IEPEXOAHbBIE (POPMBI.
buoreorpaduyeckue: cxoacTBO U paznuuue GayH U (Giaop MaTEpUKOB U OCTPOBOB.

3M6pI/IOHOFI/I‘{CCKI/IeI CXOACTBA U pa3jinviust 3M6pI/IOHOB Pa3HbIX BUIOB IMTO3BOHOYHBIX. CpaBHI/ITCJIBHO-aHaTOMI/I‘{eCKI/ICI TOMOJIOTMYHBIC, aHAJIOTMYHBIC,
PYAUMCHTAPHBIC OpTraHbl, AaTABU3MBI. MOJ’IeKy.]'IflpHO-6I/IOXI/IMI/I'-IGCKI/IeZ CXOACTBO MEXAaHHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa00INYECKHUX nyTeﬁ Y BCEX
OpraHu3MOB.



Opomonunonnas teopust Y. Jlapsuna. [Ipeanocsiiku BOSHUKHOBEHUS JAapBUHHM3MA. [IBIDKYIIME CHIIBI SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3sMHOXKEHHE IPU OrPaHUYEHHOCTH PECYPCOB, HEOIIPEAeIEHHAsI N3MEHYUBOCTb, O0pb0a 3a CyILIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas Teopus 3Bosonnn (CTI) u e€ oCHOBHBIE TTOJIOKECHHUS.
MuxkposBostonus. [Tomynsius kak eIMHUIA BUAAQ U SBOTIOLUH.

JBuxymue cuibl ((hakTOphl) IBOIIONHUHA BHIOB B MpHpoae. MyTallMOHHBINA MPOILECC U KOMOMHATUBHAS M3MEHYUBOCTH. [IOMyNAIIMOHHBIC BOJHBI U
npeiid reno. M3omsmust 1 MuTparusi.

EctectBeHHbI 0TOOp — HanpaBisitomuil hakTop 3Boonund. @OpMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pPe3yJsbTat 3Boitonuu. [Ipumeps! npucnocobieHuit y opranu3zmMoB. ApoMop(o3sl U UIM0a AN TAIUH.

Bun u Bunoobpazosanue. Kpurepun Buna. OcHOBHBIE (OpMBI BUI000pa30BaHus: reorpaduueckoe, SKOJIOTHIeCcKoe.

Makpoaosrorusi. @opMel 3BOTIONWHN: GUIETUYECKAs, IUBEPTCHTHAS, KOHBEPreHTHAsI, TapajuiesbHas. HeoOpaTuMoCTh SBOTFOITUH.

[TpoucxoxaeHne OT HecHeaIN3UPOBaHHBIX NpeakoB. [Iporpeccupytomas cnenuanu3anus. AJanTUBHAS paanualus.

JleMoHCcTpanum:

Ioprpertst: K. JIunnei, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens, . Mromnep, A. H. Cesepiios.

Tabmuipl ¥ cxembl: «Pa3BuTHe OPraHUYECKOTO MHUpA Ha 3emMie», «3apOJbIIIi MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 00prOBI 3a
cyuiectBoBanue», «EcTecTBeHHBIH 0TOOp», «MHOrooOpasue copToB pacTeHuil», «MHOroobpaszue mopoi >KUBOTHBIX», «llomymsauuny, «MyTanuoHHAs
U3MEHYUBOCTHY, «ApoMopdo3b», «Mnuoamantarmumy, «O0mas aereHepanus», «JIBrwkyiiue cuibl sBoonuny, «Kapra-cxema Mapripyra MyTeHIeCTBUS

Y. Tapsuna», «boppba 3a cymectBoBanuey, «lIpucrnocobieHHOCTs opraHuzMoBy, «l'eorpaduueckoe BHI000pazoBaHHE», «IKOJIOIMUECKOE
BUJI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMHU OKPACKHU, HAOOP IMJI0JI0B U CeMsiH, KOJUTeKIHs «[[puMepsl 3alIUTHBIX MPUCTIOCOOIEHUI
y KHUBOTHBIX», MO/ieIb «OCHOBHBIE HAIIPABIICHH SBOJIIOLUNY, 00bEMHAs MO/Ieb «CTpOEHHE TOJIOBHOI'O MO3Ta MTO3BOHOYHBIX».

buoreorpaduyeckas kapra mupa, Komaekius «@PopMbl COXpAaHHOCTH HCKOIMAEMBIX XHBOTHBIX M pacTeHHil», Mojens anmuukanus «llepekpéct
XpOMOCOMY», BIIaKHbIe Npenapatsl «Pa3BuTne HacekomMoroy», «Pa3BuTHe JATYHIKH», MUKpoIpenapar «J{pozoduna» (HopMa, MyTanuu (GOpMbI KPBLIbEB U
OKpAacCKH TeJa).



JlabopaTopHble U IpakTHYecKHe padoThI:

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

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMeE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble IIPEICTABICHUS O 3apOXKACHUM *KU3HU. HayuHble rumnore3sl BOSHUKHOBEHMS XKU3HU Ha 3eMiie: abMoreHe3 M naHcrnepMus. XUMHUJYecKast
HBOJIIOLMS. AGMOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHWYECKUX. DKCIIEPUMEHTAbHOE MOATBEPXKICHHE XUMUYECKOi Boonnu. HavanbHble
sTansl Ouosorndyeckoi 3pomonuu. I'unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKU. [lepBble KIETKH U UX

SBOJIFOII M. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ) KUBBIX OPIraHU3MOB.

PasButue xu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxelickas u mpoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoasl: KeMOPUICKU,
OPJIOBUKCKHI, CHITYPUHUCKUH, JEBOHCKU, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3so30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUM, MEIIOBOM.
Kaiino3oiickas 3pa u €€ nmepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapaKTepI/ICTI/IKa KJIIMMaTa U reoJIOrnYCCKuxX nmpoueccoB. OCHOBHBIC dTambl OBOJJIIOIIMA PACTUTCIIBHOI'O U )KUBOTHOTO MHpPA. ApOMOp(l)O3LI y paCTCHI/Iﬁ
" )KUBOTHBIX. HO?IBJ'IGHI/IG, PacuBET U BBIMUPAHUEC I'PYIIIT ) KUBBIX OPraHU3MOB.

Cucrema OpPraHn4€CKOIro MHUpa Kak OTpPpaXCHUEC 3BOJIFOLINH. OCHOBHBIC CUCTEMAaTHUYECKHUE T'pYIIIIbLI OPraHu3MOB.

3BOJ’IIOHI/I$[ YCIIOBCKa. AHTpOHOJ'IOFI/Iﬂ KakK Hayka. PazButne HpeI[CTaBJ'IeHI/Iﬁ O HPOUCXOKICHUN YCJIIOBCKA. MGTOI[I:I HU3YYCHUS aHTPOIIOICHE3Aa.
CXO}ICTB& " pa3jiniurs 4CJI0BCKA U JKUBOTHBIX. CucreMaTHYECKOE IOJI0KCHHE YCI0BEKA.

JBuxymie cuibl (pakTopsl) aHTponoreHesa. HaciencTBeHHas N3MEHYMBOCTD U €CTECTBEHHBINM 0TOOpP. OOI1IeCTBEHHbII 00pa3 KU3HU, U3TOTOBJICHHE
OpyIuil TpyZa, MBILLUIEHUE, PEYD.

OcHOBHBIE CTa U U BETBU 3BOJIIOLUH YEIOBEKA: aBCTpAJIONUTEKH, UenoBek ymensii, UenoBek npsaMoxoasaimuid, YenoBek HeaHiepTalbCKuid, YenoBek
pa3ymHbli. Haxonku UCKoMaeMbIX OCTaTKOB, BpEMsI CYIIECTBOBaHUS, 00JIaCTh paclpocTpaHeHUsl, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIHSL.



UYenoseueckne packl. OCHOBHBIC OOJIBIITNE PACKI: €BPOTICOMIHAS (€Bpa3HiicKasi), HErpo-aBCTpaIonIHas (IKBATOPUAIbHAS), MOHTOJIONTHAS (a3UATCKO-
amepukaHckas). UepTsl MPUCIOCOOIECHHOCTH MpPEACTaBUTENCH YelOBEUYEeCKHX pac K YCIOBHSIM cyllecTBoBaHusA. ExauHcTBO yenmoBeueckux pac. Kputuka
pacuszmMa.

JdemoHcTpaumuu:

[Toptpetnl: @. Penu, JI. Ilactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmunel u cxembl: «Bo3nukHoBenue CoyiHeYHON cucTeMbl», «Pa3BuTHe opraHumueckoro mupay, «PacrurenbHas kieTkay, «KUBOTHas KIETKay,
«[IpokapuoTndeckas kiietka», «CoBpeMeHHas CHCTeMa OPraHMIECKOTO MHpay, «CpaBHEHNE aHATOMUYECKHUX YePT CTPOCHUS YEIIOBEKA U YEJIOBEKOOOPa3HBIX

O6€3]>$IH», «OCcHOBHBIE MeCTa ITaJICOHTOJIOTHYECCKUX HaXOJOK IIPEAKOB COBPEMCHHOI'O YCJIOBCKaA», «I[peBHCI‘/'IH_II/Ie JIFO A1), ((Z[peBHI/Ie JIFO A, ((HepBLIe
COBPCMCHHBIC JIFOAU, «YenoBeueckue paco».

Oo6opynoBanue: mymsbku  «IIpoucxoxxaenue venoBeka» (OIHOCTbI aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAlblia, KPOMAHBOHIIA), CIEMKU WIIU
M300paXKeHUSI KaMEHHBIX OPYAHMH IMEePBOOBITHOIO 4YeNOBeKa (KaMHH-YOMIEphI, pyOmia, ckpebia), TeOXpOoHOJOTHYecKas Ta0nuia, KouteKmus «Dopmbl
COXPAHHOCTH MCKOIAEMBIX )KMBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTuueckast pabota Ne 1. «/3yueHue UCKOMAaeMbIX OCTaTKOB PACTEHUI U )KMBOTHBIX B KOJIIEKIIUSIX.

DKCcKypcus «IBOIIONNS OpPraHMYEeCKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIN MIIH KpaeBequecKuil My3eit).

Tema 3. Opranu3msl 4 OKpy:KaIAas cpeaa.

DKoJIOTHUS Kak HaykKa. 3aj:[aq1/1 U pa3aciibl 5KOJIOTUH. MGTOI[BI 9KOJOTMYECKUX HCCIICIOBAHMM. DKOJIOTHYECKOE MHPOBO33PECHUC COBPCMEHHOI'O
YCJIOBCKaA.

CpeZ[BI oOuTaHus OpTraHu3MOB: BOJIHAsA, HA3CMHO-BO3AyIIIHAA, [TIOYBCHHAsA, BHYTPUOPTraHU3MCHHAs.

Oxonorunueckue (daktopsl. Knaccubukarus skogorndeckux (PaxkTopoB: aOMOTHYECKHE, OMOTHUECKUE M aHTPOIIOTeHHBIC. JIeiiCTBHE IKOTOTUUECKHX
(haKkTOpOB HA OPTAHU3MBI.

AbuoTtnueckue (GpakTopbl: CBET, TeMIepaTypa, BiakHocTh. Dotonepuoausm. IlpucnocobiieHuss opraHu3MoB K JeHCTBUIO aOMOTHYECKUX (DaKTOPOB.
buonornueckue puTMsI.



Buotnueckue ¢akropsl. Bunsl 6MOTHUECKUX B3aMMOACHCTBUI: KOHKYPEHIIMS, XUIIHUYECTBO, cCUMOMO3 U ero ¢gopmel. [lapazutusm, koomepanus,
MYTYyaJIi3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTUYECKUX B3aUMOJECHCTBUN JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XAPAKTEPUCTUKHU NOMYIsuu. OCHOBHBIE MMOKA3aTENH MOIMYJISIIIUU: YUCIEHHOCTh, TNIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IIPUPOCT,
Murpaums. JJuHaMHuKa YUCIEHHOCTH MOMYJISILNU U €€ PETYJIISALIUS.

JleMoHCTpanum:
[optpetsl: A. I'ymboapaT, K. @. Pynse, 3. ['ekkensb.

Tabnuubt u cxembl: kKapta «lIpupoanbie 30Hb1 3eMumny», «Cpebl 00UTaHUs OpraHu3MOBY, «DoTtonepruonuzmy, «llomynsmumy, «3aKOHOMEPHOCTH POCTa
YHCIICHHOCTH TOMYJISIIHA HHPY30pUU-TYenbKm», «[IumeBsie menmy.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaboparopHuas padota Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PaCTEHUHN U3 PAa3HBIX MECT OOUTAHHSI.
JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktnyeckas padora Ne 2. «ITocu€T MIOTHOCTH MOMYJISIIMNA PAa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo00111ecTBO Opranu3mMoB — OuoreHo3. CTpYKTyphl OMOIIEHO3a: BUI0BAs!, IPOCTPAHCTBEHHAs, Tpoduieckas (muineBas). Bunbi-nomunanTel. CBs3H B
OuoIEeHO3E.

Dkonorudeckue cucteMsl (3xocucteMsbl). [lonarue o0 sxocucreme U OuoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI: MPOIYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIMIECTB M MOTOK YHEPTUU B dKOCUCTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU YKOCHUCTEMEBI. [IHIeBbIe 1IeNnu U CeTH.
OcHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OMomacca, MPOAYKIHSA. DKOJIOTHUECKHUe MUPAMUIbL: MPOAYKIIMH, YUCIEHHOCTH, OMomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYIALUsA, pa3BuTHe. CyKIECCHsl.

[Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMAa XBOMHOTO MM HIMPOKOJIMCTBEHHOTIO JIeca.

AHTPONOreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO03KOCUCTEMBL. brosornueckoe u X03sHCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.



buopasnoobpasue kak akTop ycroitunBocTu skocucreM. CoxpaHeHne OMOJIOTHYEcKOro pazHooOpasus Ha 3emile.

VYuenne B. U. Bepnajackoro o 6uoctepe. ['panuiibl, cocta u ctpykTypa 6uocdepsl. XKupoe BemecTBo u ero Gpynakuuu. OcodeHHocTr 6nochepsl kak
rJ100aTbHOM SKOCUCTEMBI. J[MHAaMUYecKoe paBHOBECHE U O0paTHas CBs3b B Ouocdepe.

KpyroBopoTsI BeniecTB 1 OMOreOXMMHUYECKIE UKIIBI 3JIEMEHTOB (yriiepoza, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocepe 3emin. AHTPOIIOTeHHBIC U3MEHEeHUS B Onocdepe. [ mobanbHbie 3Konorndeckue mpooaempl. COCyeCTBOBAaHHE IPUPOIBI U
yesoBeuecTBa. CoxpaHeHre OHOPa3HOOOpa3ms Kak OCHOBAa yCTOWYMBOCTH Orochepsl. OCHOBA PaIMOHATILHOTO YIIPABJICHHUS MPUPOIAHBIMU PECYPCaMHU U MX
ucrosb3oBanue. J1ocTrKeHusI OMOJIOTHU U OXPpaHa IPUPO/IBI.

JdemoHcTpaumuu:
Hoprpetsl: A. Jx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «lIumessle nenn», «buomeHo3: cocraB u cTpykTypa», «lIpupoansie cooOuiectBa», «llemu nuTaHus», «JKomoruyeckas
nupamuzay, «bruocdepa u yenoBek», «IKocucTEMA HMIMPOKOJIUCTBEHHOIO Jieca», «IJKOCHCTEMa XBOMHOro Jjiecay, «buoueHo3 BojoéMma», «ATpOLEHO3»,
«I[IpumMepHble aHTPONOreHHbIE BO3JEHCTBUS Ha NMPUPOAY», «BaxHelne MCTOYHMKM 3arpsi3HEHHs] BO3JlyXa M I'DYHTOBBIX BoJ», «llouBa — BakHelIuas
cocTaBisitoniast omocdeprr», «DakTopel Aerpaganuu 1mMouB», «llapHUKOBBIA 3pderT», «DaKTOpbl PaginoaKTUBHOTO 3arps3HeHus Omocheps», «OOmas
CTpYyKTypa 6uocdepsl», «Pacnpoctpanenue xu3Hu B 6nocheper», «O30HOBBIN 3kpaH 6uochepsn», «Kpyrosopor yriepoaa B 6uocdeper, «Kpyropoport azora
B [IPUPOIEY.

Oo6opynoBanue: Mojenb-anuikanus «Tunuynsie OMOIeHOo3b», repbapuil «PacTutenbHble cooduiecTBay», koyekuuu «buonenosy, «Bpeaurenu
BaXHEHIIINX CEIbCKOXO3HCTBEHHBIX KYJIbTYpP», FepOapyuy 1 KOJJIEKIIMY PAaCTEHUH U dKUBOTHBIX, IPUHAAJIEKAIIME K Pa3HBIM 3KOJIOTUYECKUM I'PYIIIaM OJJHOTO
Buga, Kpacnas kuura Poccuiickoit deneparyu, n300pakeHUs OXpaHsEeMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 BUOJIOI'MN HA BA30BOM YPOBHE CPE/ITHEI'O OBLIEI'O OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBnuBaroTcsi TpeOOBaHMS K pe3yabTaTaM OCBOCHHS 00YHYaIOIIMMUCS IPOTPaMM CPEHEro 001Iero oopa3oBaHus: IMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM

JIMUYHOCTHBIE PE3YJIBTATBI
B crpykType TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IMpeameTa «bruonorusy BbIAETICHBI CIEIYIONINE COCTABIAIONINE: OCO3HAHNE 00yUYaIOIIUMUC POCCHICKOM

Fpa)K)IaHCKOI\/'I HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOATCIIBHOCTH M CaMOONPCACICHUIO, HAIMYUC MOTHBALIUNU K 06yquH}0 6I/IOJ'IOFI/II/I,
HEJICHAIPABJICHHOC PA3BUTHC BHYTPCHHUX Y6C)I(,ZLCHI/II>'I JJMYHOCTHU Ha OCHOBC KJIIIOYCBBIX LICHHOCTeﬁ U UCTOPUYICCKUX TpaIlI/II_[I/Iﬁ Pa3sBUTHA OMOJIOTHYECKOTO



3HaHHUA, TOTOBHOCTHb U CIIOCOOHOCTH o6yqa101unxc;1 PYKOBOACTBOBATHLCA B CcBOCH ACATCIIbBHOCTHU HCHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMU, IMIPUCYIIUMU CUCTEMC
OHOJIOrHYECKOr0 06p330BaHI/I5[, HaJIMYHC 3KOJIOTUYCCKOI'O ITPAaBOCO3HAHUA, CIIOCOOHOCTH CTaBHUTh LEJIN U CTPOUTH ) KU3HCHHBIC ITJIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMmeTa «buonorus» JOCTUTAIOTCS B €MHCTBE YUeOHOW M BOCHUTATENBHOM JESTeIbHOCTU B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUICKUMHU COLIMOKYJIbTYPHBIMH, UCTOPUUECKHUMH U AYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBUIAMHU U
HOpMaMH IIOBCACHUA U CHOCO6CTByIOT nmponeccam CaMoIlO3HaHHA, CaMOBOCIWUTAHUA KW CaAMOPA3BUTHA, PaA3BUTUA BHYTpeHHef/'I o3y JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHHUS K 3aKOHY U MMPABOMOPSAKY, YEIOBEKY TPY/Ia U CTapllieMy OKOJEHUIO, B3aUMHOI0 YBaXKEHHS, OEPEKHOT0 OTHOIIECHUS K KYJIbTYPHOMY
HACJIEJIUIO Y TPAJULHASIM MHOIOHAMOHAJIBbHOTO Hapoia Poccuiickoit deaeparuu, pupoae U OKPYKaALIEN Cpee.

JInuHOCTHBIE pe3yibTaThl OCBOCHHMA Yy4yeOHOro mpeamera «bHONOTHS» IOMKHBI OTpakaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYaOUIMXCS
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEH MMO3UIIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOCKIECHUM,

COOTBCTCTBYIOIIUX TPAAUIMOHHBIM LCHHOCTIAM pOCCI/IfICKOFO 06III€CTBa, paciiupCHHUEC ) XKU3HCHHOT'O OIIbITa U OIbITA ACATCIBHOCTU B IMPOLECCE pCaIn3alun
OCHOBHBIX HaHpaBJ’ICHI/Iﬁ BOCITUTATCIbHON ACATCIIPHOCTH, B TOM YHCJIC B HaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:
c(OPMHPOBAHHOCTh I'PAXKJAHCKOMN MO3UIIUKM 00YUaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOT0 O0IIECTBA;
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)KEHUE 3aKOHA U NTPABOIOPSIKA,;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTHU IIPU CO3JJaHUUN y‘Ie6HLIX IMPOCKTOB, pCHICHUHN y‘Ie6HLIX M MO3HAaBAaTCJIbHBIX 3a/1a4, BBIIIOJTHCHUHN
OMOJIOTUYECKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH OIPCACIIATH COGCTBCHHYIO MO3UIHIO ITO OTHOIICHHIO K ABJICHUAM COBpeMeHHOﬁ JKU3HU U OOBSICHITh eé;

YMCHHUC YYUTBIBATHL B CBOUX JIEHCTBUAX HCO6XOZ[I/IMOCTL KOHCTPYKTUBHOT'O B3aUMOJCUCTBUS JIIOJIEH C pa3sHbIMU YGC)KIIGHI/IHMI/I, KYJIbTYPHBIMU
OEHHOCTAMHA U COLIMAJIBHBIM ITOJIOKCHHUEM,

TOTOBHOCTb K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX, MO3HABATEIbHBIX M HCCIENOBATENbCKUX 337a4, YBaXHUTEIBHOTO
OTHOIIEHUS K MHEHUIO ONMIMOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU W BOJIOHTEPCKOU J1€ATEIIbHOCTH;



2) MaTPpUOTUHYECCKOT'0 BOCIIUTAHUS

c(OPMHPOBAHHOCTH POCCUICKON I'paXkJaHCKON HACHTUYHOCTH, TATPHOTH3MA, YBOXKEHUS K CBOEMY Hapo.ly, YyBCTBA OTBETCTBEHHOCTH nepe 1 PonuHoM,
TOPAOCTH 3a CBOM KpaH, CBOXO PoiuHy, CBOH S3bIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEe MHOTOHALMOHAILHOIO Hapoaa Poceny;

ONCHHOCTHOC OTHOIICHUEC K NPUPOJHOMY HACIICAUIO U ITAMATHUKAM IPUPOAbI, JOCTUKCHUAM Poccuu B HAayKe€, HICKYCCTBE, CIIOPTC, TCXHOJIOTHUAX, TPYAC,

CIIOCOOHOCTD OLICHUBATh BKJIaJ pOCCHﬁCKHX y‘léHBIX B CTAHOBJICHHUC W PAa3BUTUC GI/IOJIOFI/II/I, IIOHMMAaHUS 3HAYCHUS OMOJIOTHU B ITIO3HAHMHU 3aKOHOB
IIpUPOAbI, B )KU3HHU YCJIOBEKA U COBPEMEHHOI'O 06IHCCTB3;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CITy>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBCTCTBCHHOC OTHOILICHUC K CBOUM POAUTCIIAM, CO3AaHNIO CEMbH HAa OCHOBC OCO3HAHHOI'O ITPUHATHUA IICHHOCTEH CEeMEMHOM )KU3HU B COOTBETCTBUU C
TpaauuusaMn HapOJ40B POCCI/II/I;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

5CTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAs CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHONIEHHUH;
HOHMMAaHWE SMOLMOHAIBHOIO BO3IECHCTBHSI JKUBOM IIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKCHHNIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIICHUEC ITPOABJIATE Ka4€CTBA TBOp'-IeCKOﬁ JIMYHOCTH,

5) ¢pusuueckoro BocnuTanus, GOPMUPOBAHNUS KYJIbTYPbI 310POBbs H YMOIIMOHAJIBLHOTO 6JIArONOJIYYHS:



NOHUMAHUE M pealu3alys 3J0pOBOr0 M 0Oe30macHoOro o0pasza Xu3HHM (340pOBOE IHTAaHHE, COONIOJICHHE TMIMEHHUYECKHX IpPaBHJI M HOPM,
cOalaHCHPOBAHHBIH PEKUM 3aHATUH W OTIbIXa, PEryisipHas (u3ndeckass aKTHBHOCTB), OEpeXHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

NOHUMAaHKE [ICHHOCTH NMPaBUJI HHMBUIYAJILHOTO U KOJUIEKTHBHOTO 0E30ITaCHOTO MOBE/ICHHUS B CUTYALIUSX, YTPOKAIOIINX 30POBBIO M )KU3HU JIFOJICH;

OCO3HaHUE MOCIEACTBUI U HENPUATHS BPEAHBIX ITPUBBIYEK (YIOTPEOICHUS aJTKOTOMIsI, HAPKOTUKOB, KypEeHHS);

6) TPy10BOI'0 BOCIIMTAHMS:

TOTOBHOCTH K TPyAy, OCO3HAHUC ICHHOCTU MAaCTCPCTBA, pr,Z[OJ'IIO6I/IC;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYCCKON U COHH&HBHOﬁ HaIpaBJICHHOCTH, CII0OCOOHOCTD HHULMHUPOBATH, IIJIAHUPOBATHL H
CaMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIBbHOCTD,

MHTEpPEC K pa3auyuHbIM chepam mpodheccCHoHaNbHON AesITeNbHOCTH, YMEHUE COBEpPIIaTh OCO3HAHHBIN BHIOOP Oyaymieil npodeccun u peaan3oBbIBATh
COOCTBEHHBIC KM3HECHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH KHU3HH;
7) IKOJIOTHYECKOT0 BOCTIUTAHMSI:
HKOJIOTHUECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KH3HH Ha 3eMile, OCHOBE €€ CyIIECTBOBaHMS,

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KyIbTYpBI: MPHOOPETEHHE OMbITAa MJIAHUPOBAHUS TOCTYNKOB M OINEHKU MX BO3MOXHBIX MOCIEICTBUN IS
OKpY’Karollen cpeisl;

OCO3HaHHe T100aTBbHOrO XapaKTepa IKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;
CIIOCOOHOCTh HMCTOJIB30BaTh MPUOOpPETaeMble MPU M3YUYEHUU OUOJNIOTMM 3HAHUS U YMEHHUS MPH PEIIeHUU MPOoOJieM, CBS3aHHBIX C PallMOHATBHBIM
MIPUPOJIOTIONB30BaHUEM (COOITIOICHIE MTPABUIT TIOBEJCHUS B TIPUPOJIC, HAITPABIECHHBIX HA COXPaHEHUE PABHOBECHS B SKOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM,

ouochepsl);

AKTUBHOC HCIIPHUATUC HeﬁCTBHﬁ, MMPUHOCAIINX BPCA OI(py}KaIOH_ICﬁ HpHpOI[HOfI cpeac, YMCHHUEC IIPOTHO3UPOBATH HC6JlaFOHpI/I$ITHLIC OKOJOTHYCCKHUE
MoCJICACTBYUS NMMPCAIIPUHUMACMbBIX JeicTBUI U OpeaoTBpalaTh Ux;



HAJIMYUEC Pa3BUTOr0 3KOJOTMYCCKOI'O MBIIIJICHUS, 9KOJIOTHUECKOM KYJIbBTYpPbI, OIbITa HACATCIBHOCTHU 9KOJIOTUYCCKOM HaIpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBATbCS UMHU B I103HABATEIbHOW, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTUKE, FOTOBHOCTH K YYacCTHIO B IPAKTUYECKOW IESATEIbHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

8) HEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTE MUPOBO33PEHMSI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOI'O HA
JMAore KylbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B IIOJIUKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM 1 UMTATEIbCKOM KYJbTYPBI KaK CpCACTBa B38.HMO,H€fICTBPI$I MCKAY JXOAbMU W ITO3HAHUS MHPA,

NOHMMaHKe crenn(UKU ONOJOTHH KaK HAyKH, OCO3HAHHUA €€ poyid B (POPMHUPOBAHUH PAIIMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3IaHUU IIETOCTHOTO
IpesicTaBiIeHHs] 00 OKpY’KarollleM MUPE KaK O €UHCTBE IIPUPOJIbl, YEJIOBEKa U OOIECTBA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U pPEIIeHUU IpobdiieM
COXpaHEHUs IIPUPOJIHOTO PABHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTMU JJIi COBPEMEHHOW IMBUJIM3AIMU: OOECIEUEHUsT HOBOTO YpPOBHS DPAa3BUTHS MEJIULMHBI, CO3JaHUE
MEPCIICKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX PEIIATh PECYPCHBIC TPOOJIEMBI PA3BUTHS YSJIOBEUECTBA, IIOMCKA MyTEH BBIX0/1a U3 TII00ATBHBIX IKOJIOTHICCKIX
npo6ieM 1 obecriedeHust Iepexo/ia K yCTOHYMBOMY Pa3BUTHIO, PALIMOHAIEHOMY HCIIOJIb30BAHUIO PUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B IOJYYEHUHM OMOJOTMYECKHX 3HAHUM B IIEJX IOBBIIMIEHUS OOUIeH KyJIbTyphbl, €CTECTBEHHO-HAyYHON TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIIMOHAJILHOW I'PaMOTHOCTH 00yUaromuxcsi, GopMupyeMoi npu u3y4eHun OUoJIOTUH;

NMOHUMAHHEC CYIITHOCTU METOJIOB ITO3HAHU A, UCITOJIB3YEMbBIX B CCTCCTBCHHBIX HAYKaAX, CITOCOOHOCTH UCIIOJIb30BaTh MOJIy4acMbIC 3HAHUS JIS1 aHAJIn3a U
OOBSICHEHHS SIBJICHUU OKpYKaromero Mupa 1 Npoucxoadimx B HEM H3MeHeHHI>i, YMCHUC [CJIaTb 000CHOBaAHHBIC 3aKJIFOYCHHS HA OCHOBE HAayYHBIX (1)aKTOB )51
HMCIONIUXCA TaHHBIX C HEJIBIO MOJYYCHHA JOCTOBEPHLIX BBIBOJIOB,

CIIOCOOHOCTh CAaMOCTOSITEIILHO UCII0JIB30BATh OMOJIOTMUECKHE 3HAHUS JUIsl PEIIEHUs] TPOOJIEM B PEATIbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE IIEHHOCTH HAyYHOH N€ATeIbHOCTH, TOTOBHOCTh OCYHIECTBIISATH MPOEKTHYIO M HCCIIEOBATENIbCKYIO JIEATENbHOCTh MHAWBUIYAIbHO U B
rpyIIIe;

FOTOBHOCTh M CIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/IIO n CaMOO6paBOBaHI/IIO, K aKTHUBHOMY HNOJYYCHHIO HOBBIX 3HAHUM MO OHMOJOTHH B
COOTBCTCTBHUHU C )XKNU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIbTATBI



MertarnpeMeTHbIe Pe3yJIbTaThl OCBOCHUS yueOHOTo mpeameTa « BHOIorHs BKIIOYAIOT: 3HAYUMBIE 11 POPMUPOBAHUS MUPOBO33PEHHUS 00YyUAIOIIUXCS
MEXIUCLUIUIMHAPHbIE (MEKIPEIMETHbIE) 0OLEHAYYHbIE TIOHATHS, OTPAKAIOIINE 1IEJIOCTHOCTh HAyYHON KapTUHBI MUpa U CIEeLU(UKY METOJ0B IO3HAHMS,
UCTIOJIBb3yEMbIX B €CTECTBECHHBIX HayKax (BEIECTBO, YHEPTHs, SBJICHHUE, MPOLECC, CUCTEMa, HAYYHBIH (PaKT, MPUHIMUI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCClIeIOBaHNe, HAOII0AEHUE, U3MEPEHUE, SKCIEPUMEHT U JAPYruX), YHUBEpcalbHble yuyeOHbIE JeHCcTBUs (IIO3HABaTelbHbIE, KOMMYHUKATHBHBIE,
perynsTuBHbBIE), obecneunBaroniye (opMHpoBaHHE (QYHKIIMOHAIBHOW TPAMOTHOCTH M COLMAIBHOM KOMIIETEHIIMM OOYYaroLIUXCs, CHOCOOHOCTh

00yyYaroImuxcs UCHOJIb30BATh OCBOCHHbIE MEXIUCIUILIMHAPHBIEC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIE yueOHbIE JIeHCTBUS B IO3HABATEIbHOU U
COLIMAJIBHOM ITPaKTHKE.

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS IIPOTPAMMBI CPEIHEr0 00IIeT0 00pa30BaHUS OJIKHBI OTPAKATH:
OByaieHHe YHHBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbLHO (POPMYITUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIOJIB30BATh MPH OCBOCHHWH 3HAHHUU MPUEMBI JIOTHUECKOTO MBIIIJICHNS (aHAIN3a, CHHTE3a, CPAaBHEHUS, KiIacCU(UKAIIK, 0000IIEH ), paCKPBIBATh
CMBICJI OMOJIOTHYECKUX MOHATUH (BBLACATH X XapaKTepHble IPU3HAKU, YCTAHABIMBATD CBA3U C IPYTUMU MOHATHIMH);

ONpPCACIIATh HCIU ACATCIIBHOCTH, 3alaBasd MapaMeTpPbl U KPUTCPHUU UX TOCTHIKCHUSA, COOTHOCUTD PE3YJIbTATBI ACATCIIBHOCTU C ITOCTABJICHHBIMU L CJISIMU

HCIIOJIb30BaTh OMOJOTHYECKHE IIOHSITHUS JJIsA 00BSICHEHUS (I)aKTOB U SIBJICHUI )KHUBOM IMPpUPOABI;

CTPOUTDH JIOTHYCCKHUEC PACCYKICHUA (I/IH}IYKTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH W IPOTHUBOPCUUA B paCCMaTPpUBACMbIX
SIBJICHHUAX, (I)OpMy.]'IPIpOBaTB BBIBOABI M 3aKJIFOUYCHUA,

MMPUMCHATH CXEMHO-MOJCJIbHBIC CPCACTBA JJIA MMPCACTABICHUA CYINICCTBCHHBIX CBsI3€i U OTHOIIICHUI B HU3Yy4aeMBbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXKEC
HpOTHBOpG‘IHﬁ pa3Horo poaa, BbIABJICHHBIX B PAa3JIMYHBIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

p33pa6aTI)IBaTI) IJ1aH pCIICHUA HpO6J'IeMI)I C y‘IéTOM aHaJIM3a UMCIOIMUXCA MAaTCPUAJIBHBIX 1 HEMATCPUAJIbHBIX PECYPCOB,
BHOCHUTBb KOPPCKTUBBI B ICATCIIBHOCTH, OIICHUBATL COOTBCTCTBUC PE3YJILbTATOB LECIAM, OLICHUBATL PUCKU HOCJ'IC,Z[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWHHUPOBATH U BBIIIOJIHATD pa60Ty B YCJIOBUSAX pCaJIbHOTO, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Ppa3BHUBATb KPCATHBHOC MBIINIJICHUEC IIPU PCIICHHUU JKU3HCHHBIX HpO6JICM.



2) 6a30BbI€e HCCJIEI0BATEIbCKHE eHCTBHS:

BJIaJACTh HaBbIKaMH y‘IC6HO-HCCH€I[OB3,T€J’IBCKOﬁ n HpOCKTHOﬁ ACATCIIBHOCTHU, HABBIKAMH PA3PCIICHUA HpO6JICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOUCKY MCTOJOB PCIICHUA ITPAKTUYCCKUX 3ada4, IPUMCHCHHUIO Pa3JIMYHbIX MCTOJOB ITO3HAHUS,

HCIIOJIB30BATh Pa3JIMYHBIC BUABI ACATCIBHOCTU IO IMOJJYYCHHUIO HOBOT'O 3HAHUSA, CI'0 MHTCPIIPETAIUU, npeo6pa3013aHmo U [IPUMCHCHHIO B y‘-ICGHbIX
CUTyalusX, B TOM YHCJIC ITPHU CO3JJaHUHA y‘le6HBIX 1 COLIHAJIBHBIX ITPOCKTOB,

(bOpMHpOBaTB Hay‘IHHﬁ THIT MBIIIJICHU S, BJIAACTh HaquOﬁ TepMPIHOJIOFPIeﬁ, KIIFOUYCBBIMH ITOHATHAMHU U MCTOAAMU,
CTaBUTb U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B O6p8.30B3T€J'ILHOI>i ACATCIIbBHOCTHU U ) KU3HCHHBIX CUTYAIUIX;

BBIABJIATH MPUYUMHHO-CIICACTBCHHBIC CBA3W U aKTYaJIU3UPOBATH 3a/lavy, BBIABUI'aTb TUIIOTC3Y eé PCICHMA, HAXOAUTh apryMCHTHBI JJI 10Ka3aTCIIbCTBA
CBOHX YTBCp)K,HeHPlﬁ, 3a/1aBaThb 11apaMCTPhbl U KPUTCPUU PCHICHUA;

AHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHNUS 3a1a4l PE3YyJIbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JaBaTb OUCHKY HOBBIM CUTyallUAM, OLICHHUBATb HpI/I06peTéHHI)II71 OIIBIT,

OCYIIECTBIISATH I€JIEHATPABICHHBIN MOUCK TIEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO M MPAKTUYECKYIO 00JIACTH KU3HEACSITETbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BbIZIBUT'aTh HOBBIC UCHU, IPC/JIaraTb OPpUIriHaJIbHBIC IMTOAXO/Abl U PCHICHUA, CTABUTH HpO6J'ICMI:I " 3a71a4u, JOMYyCKAarImne aJIbTCPHATUBHBIC PCIICHU 4.

3) padora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIUH (TEKCTe Yy4eOHOro MocoOus, HayYHO-TIONMYJSPHON JTUTepaType, OMOJOTHYECKUX CIIOBApAX
U CIIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHbIX, B VIHTepHeTe), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (OPM IMPEACTABICHUS, KPUTHUYECKU

OLICHUBATh €€ AOCTOBCPHOCTb U HCTIPOTUBOPCUUBOCTD;

(bopMyIHUpPOBaThH 3aMPOCHl U MPUMEHSTh PA3IMYHBbIE METOJBI MIPU MOUCKE U 0TOOpe OHOIornYeckoi HHGOpMaIUU, HEOOXOAUMOM /ISl BBIMOTHEHUS
y4eOHBIX 337124,



npuoOpeTaTh OMBIT MCMOJIB30BaHUS MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH, COBEPIIEHCTBOBATH KYJIbTYPY AKTHBHOTO HCIIOIb30BAHUS
Pa3JIMYHBIX ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (POpMY MIpeACTaBICHHUS OHMoJIOrHYeckoi nHpopMaIuu (CXembl, rpaduKu, JUarpaMMBbl, TAOJIHIIBI, PUCYHKH
H Ipyroe);

MCIOJIb30BaTh HAYYHBIA $3bIK B KA4yeCTBE CPEACTBAa MHpH paboTe ¢ OHOIOTHYECKON HH(OpMAIMEl: MPUMEHSITh XUMHUYCCKHE, (U3HYECKHE U
MaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI, (hOPMYJbI, aOOpeBHATYpy, HOMCHKJIATYpPY, HCIIOIb30BaTh W MPEOOPa30OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISIHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS H 3AlIUTHI HH(MOpMAIHK, HHOOPMAHOHHON 6E30MaCHOCTH JINYHOCTH.

OBiajileHNe YHUBEPCAILHBIMA KOMMYHHKATHBHBIMY J1€iiCTBUSIMH:

1) obmenne:

OCYHICCTBJIATH KOMMYHUKAalIM BO BCCX C(l)ean JKM3HH, aKTUBHO Y4aCTBOBATH B AUAJIOIC UKW JUCKYCCHHU 110 CYHICCTBY O6CY)KI[8,CMOI>1 TEMBI (YMCHI/IC
3a/1aBaTh BOIPOCHI, BHICKA3IBATH CYXK/ICHHS OTHOCHTEIBHO BBIMOIHEHHUS MPEIAracMoii 3a/1aui, YYUTHIBATH HHTEPECHI M COTJIACOBAHHOCTD TTO3MIINI APYTHX

YYaCTHUKOB JHaJIora WIN JUCKYCCHN);

pacrio3HaBaTb HCB€p6aJ'IBHBIe CpeacTBa 06HI€HI/I$I, MMOHUMATb 3HAUYCHUC COUAJIBHBIX 3HAKOB, IMTPCAITIOCHIJIOK BOBHUKHOBCHH A KOH(l)J'II/IKTHI)IX CI/ITyaHI/II‘/’I,
YMCTb CMATYATH KOH(l)J'II/IKTI)I " BCCTU ITEPECTOBOPHI;

BJIQJIETh Pa3JIMUHBIMM CIIOCOOAMM OOIIEHUS W B3aMMOJCHCTBUS, MOHUMAaTh HAMEPEHUS APYTUX JIIOJEH, MPOSBISATh YBAaXKUTEIbHOE OTHOLIEHHE K
cobeceIHUKY U B KOPPEKTHOU dopme HopMyarpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUUHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB.
2) COBMeCTHas eI TeJIbHOCTD:

MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M WHIUBUAYAIBHONW pabOThI MPH pEIIeHWH OMOJIOrMyYecKoil mpoOiembl, 0OOCHOBBIBATH
HE00XO0AMMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOIECHCTBHS IIPH pELIeHUH y4eOHO! 3a1auu;

BLI6I/IpaTB TEMATUKY U MCTO/Ibl COBMCCTHBIX JIeHCcTBUI C y‘-IéTOM O6IJ_II/IX HUHTCPCCOB U BO3MOXKHOCTEH Ka)KJ0T0 YJIeHa KOJIJICKTHUBA,



MPUHUMATD II€JIM COBMECTHOM JEesATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCUCTBUS MO €€ JOCTHIKEHHMIO: COCTaBISATH IUIaH JCHCTBUU,
pacnpeensaTb pojau ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAYeCTBO CBOETO BKJIA/1a M KAKIOTO YIaCTHUKA KOMAH/IBI B OOIIHIA PE3yIIbTaT 110 pa3padOTaHHbIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTLI, OLICHUBATb UACU C IIO3ULIUMHU HOBU3HbI, OPUTMHAJIIBHOCTH, HpaKTH‘IeCKOfI 3HAa4YUMOCTHU,

OCYHICCTBJIATH MO3UTUBHOC CTPATCTUICCKOC MOBCACHUC B PA3JIMYHBIX CUTyallUAX, HPOABJISATE TBOPUCCTBO U BOO6pa)KeHI/Ie, 6BITB MHUIINATUBHBIM.
OBJ1ajieHNe YHHBEPCATLHBIMHU PEryJIATHBHBIMH 1eCTBUAMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHME 3HAHUS JIJIs BBIABJICHUS MIPOOJIEM U MX PEIICHUS B KU3HEHHBIX M YI€OHBIX CHTYAIHAX;

BLI6I/IpaTb Ha OCHOBE OMOJIOTMYECKUX 3HAHUHI HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX HeﬁCTBHHX U IIOCTYIKAaXx 10 OTHOLICHUIO K JKUBOM IIpupoac,
CBOCMY 310POBbBIO U 3JOPOBBIO OKPYIKAKOIIHNX

CaMOCTOATCIIBHO OCYLICCTBJIATE IIO3HABATCIBHYKO JCATCIBHOCTH, BBISABIISATH HpO6JICMBI, CTaBUTh H q)OpMy.HI/IpOBaTb COOCTBEHHEBIE 3aJa4dyud B
06pa303aTean0171 ACATCIIBHOCTH U )KU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELIEHUsI TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOUYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco6CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYAUIIMH B PAa3HbIX 00JIACTAX 3HAHUMN, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN 1
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTb OUCHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTb, OICHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM;

BJIaJICTh HABBIKAMU [TO3HABATEIBHOM pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX AEUCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHU,
MCIIOJIb30BATh MPUEMBI peIIEKCUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB EATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.
IHNPEAMETHBIE PE3YJBbTATHBI

[TpenmerHble pe3ynabTaThl ocBoeHus: mporpammbl COO mo Ouosnoruu Ha 06a30BOM YpPOBHE BKIIIOYAIOT CHEM(pHUUYECKHE JUIsl Y4eOHOro Mmpeamera
«buonorus» Hay4yHbIE 3HAHUA, YMEHHUS u CHOCOObI necTBUM o OCBOEHHUIO, MHTEpIIpEeTaluu
U MpeoOpa3oBaHUIO 3HAHUHM, BUJBI AEATEIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3IMUHBIX y4eOHBIX CHUTyalMsX, a TAaKKe B
peaJIbHbIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHbBIX ¢ OHojorueil. B mporpamme npeaMeTHble pe3ysbTaThl IPEACTAaBIEHBI M0 r0J1aM 00 y4eHUsl.

IpeIMETHBIE PE3YyIbTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUH B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HaYK, B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAy4YHOH KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHUS, O BKJIA/JE POCCHMCKUX M 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJISl pelIeHHs] )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJIOTHYECKUX TEPMUHOB M MOHATHH: KU3Hb, KJIETKa, OpraHu3M, MeTa0oau3M (0OOMEH BEILECTB U MpeBpalleHNe

SHEPTHUH), TOMEOCTa3 (CaMOpEeryislins), ypOBHEBAsE OpPraHU3alHsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKIIHS ), HACIECTBEHHOCTh, H3MEHUYHUBOCTD,
POCT ¥ pa3BUTHE;



YMEHHE H3JaraTh OHMOJOTHYECKHe Teopuu (KIETOYHasi, XPOMOCOMHAs, MYTallMOHHAs, ICHTPAJbHAS JIOTMa MOJICKYJISIPHOW OHMOJIOTHH), 3aKOHBI
(I'. Menpemns, T. Moprana, H. U. BaBuioBa) u ydeHus (0 meHTpax MHOT0oOpa3us U MPOUCXOXKACHUS KyIbTypHbIX pacTteHuid H. M. BaBuiosa), onpenensaTsh
TPAHMIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHUC BJIAJACTh MCTOJaMH HAYYHOI'O IMO3HAHHWSA B OHOJIOTUH: Ha6HIOIleHI/IC N OIMMCAHUC KUBBIX CUCTCM, IIPOLICCCOB U SIBJIGHI/Ifl, opranuzanuvs u
IMPOBCACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA, BBIABWKXCHUC T'HMIIOTC3bI, BBIABJICHUC 3aBUCUMOCTH MCKAY HUCCICAYCMbIMU BCJIIMYMHAMU, 00BSICHEHHE
IMOJIYYCHHBIX PE3YJIbTAaTOB, UCII0JIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB, YMCHHE [I€1aTh BBIBOJIbI HA OCHOBAHUHU I1IOJIYYCHHBIX PE3YyJIbTATOB,

YMCHUEC BBIJCIIATh CYILICCTBECHHBIC ITPU3HAKH BUPYCOB, KIICTOK IIPOKAPHUOT U OYKaPUOT, OJJHOKJICTOUYHBIX U MHOI'OKJICTOYHBIX OPIraHU3MOB, 0COOECHHOCTH
IMponeCCoOB: oOmeHa BCUICCTB U MPCBPALICHUA SHCPIUH B KIICTKC, q)OTOCI/IHTe3a, IJIAaCTUYCCKOTO U SHCPTCTUUCCKOT'O 06M€Ha, XCMOCHHTE3a, MHUTO34, Meﬁ03a,
OIIOAOTBOPCHUS, Pa3MHOXKCHUS, HHIANBUAYAJIbHOI'O PA3BUTH OpTraHrU3Ma (OHTOF@HGS);

yYMEHUE NPUMEHATh IOJIy4YEHHbIE 3HAHHS Uil OOBSCHEHHs OMOJIOTMYECKUX IPOLECCOB M SBJICHUM, AN NPUHATUA MPAKTUYECKUX PpEIICHUH B
MIOBCETHEBHOM JKU3HHU C 1IEJIbI0 oOecriedeHust 0€30MacHOCTH CBOETO 3/I0POBbS U 3710POBbs OKPYXKAIOIIHX JIFOAEH, COOTIOICHNS HOPM I'PAaMOTHOT'O HOBE/ICHHS
B OKPY’KaIOLLEeH MPUPOAHOM cpesie, HOHMMaHue HEOOXOMMOCTH UCIIOIb30BAHUS JOCTH)KEHUI COBPEMEHHOM OMOJI0rvM U OMOTEXHOJIOTUH 171 PalliOHAIIBHOTO
IIPUPOIONOJIB30BAHUS;

YMCHHUEC pellaTb 3JICMCHTAPHLIC I'CHCTUUYCCKHE 3ala4yd HAa MOHO- U I[I/IFI/I6pI/II[HO€ CKpCIIUBAHUEC, CUCINICHHOC HACJICAOBAHHEC, COCTABJIATH CXCEMbI
MOHOFI/I6pI/II[HOFO CKpCIUuBaHuA U1 IPCACKa3aHuda HACICIOBaHUSA IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOPHBIE U MPaKTUYECKUE pabOThI, COOII0OIaTh paBUiia Mpu padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM 000PYI0BAaHUEM;
YMCHUEC KPUTHUUYCCKH OLCHUBATH W HHTCPIPECTUPOBATH I/IH(i)OpMaHI/IIO OMOJIOTHYECKOTO COZACPpIKaHMA, BKIIIOYAIOMIYIO IICCBJAOHAYYHBIC 3HAHHWA U3
Pa3IUYHBIX HMCTOYHHUKOB (CpelICcTBAa MAaccoBOW HMH(OpMAIMHM, HAYYHO-TIOMYJISIpPHBIE MaTepuallbl), STHUECKHE ACIEKThl COBPEMEHHBIX MCCIEOBAaHUN B

OMOJI0rUY, MEAULIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U YCTHBIE COOOIIEHNS, 0000111ast OMOIOrHUECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPaMOTHO
MCIOJIb30BaTh MOHATUIHBIN anmapar OMOJIOTHH.

HpeI[MCTHBIe pe3yiabTaTbl OCBOCHUA yqe6H0ro npeamera «buonorus» ¢ 11 knacce JAOJIKHBI OTpaKaTh:



c(OpPMHPOBAHHOCTB 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHO €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPA U HayYHOTO MUPOBO33PEHHUS, O BKJIAJEC POCCHMCKUX U 3apyOexHBIX y4EHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JI0BEKa JIJIsl peLIeHMs] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpBIBATh COJEpKAHUE OMOJIOTMYECKMX TEPMHHOB W TOHSATHI: BUJ, TOMYISALUS, TeHO(OH, dBOIIONUS, JBIKYIIUE CHIIBI ((PaKTOPHI)
HBOJIIOIUH, MPHUCIIOCOOICHHOCTh OPTaHW3MOB, BHJI000pa30BaHME, HKOJOrMYECKHE (PAKTOPBI, SKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTHI, PEAYICHTHI, IIeTH
MUTaHMs, SKOJOTHYecKas nupamuia, OuoreoneHos, onochepa;

yYMEHHE H3Jlaratb Ouojiorndyeckue teopuu (3BoirounoHHas teopus Y. JlapBuHa, CUHTETUYECKash TEOPHUS BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxojctBa K. M. Bapa, uepenoBanus riiaBHBIX HarpaBieHuid u mytei aBomtonuu A. H. CeBeprioa, yuenus o 6uocdepe B. M. Bepnanckoro),
OTIPEAEISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMCHHUEC BJIAACTh MCETOAAaMHU HAYYHOI'O IIO3HAHHS B OMOJIOTUH: Ha6J'IIO,Z[CHI/IC U OIIMCAHUC JKUBBIX CHCTEM, IMPOLCCCOB H HBJICHI/Iﬁ, opraHusanusa nu
IMPOBCACHUC OMOJIOrTYECKOI0 OKCIICPUMCHTA, BBIABWKXCHUC T'HMIIOTC3bI, BBIABJICHUC 3aBUCUMOCTH MCKAY HUCCICAYECMBIMU BCJIMYMHAMU, 00BsICHEHUE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMCHHUC [ICJIaTh BBIBOJAbI HA OCHOBAHUHU IMOJIYYCHHBIX PC3YJIbTATOB;

YMCHHUEC BBIACIIATH CYHICCTBCHHBIC NPU3HAKU CTPOCHUA OMOJOrHYECKUX OOBEKTOB: BUIOB, HOHYHHHHﬁ, npoaAyueHTOB, KOHCYMCHTOB, PCAYLUCHTOB,
6I/IOI‘COI_[CHO3OB 1 3KOCHUCTEM, 0COOEHHOCTHU IIpOLICCCOB: HacJIe/ICTBEHHOM HU3MCHYNBOCTH, CCTCCTBCHHOI'O 0T60pa, BI/I,Z[006paSOBaHI/I$I, HpI/ICHOCO6HeHHOCTI/I
OpraHmu3mMoB, JIEHCTBHS DKOJOTHYECKUX (l)aKTOpOB Ha OpraHu3MbI, ICPCHOCA BCUICCTB U IMOTOKA SHCPIrUM B 3KOCHCTCMAX, AHTPOIOICHHBIX W3MCHCHUII B
AKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTAa BCIICCTB U OMOTr€OXMMHUYECKHX IIUKJIOB B 6I/IOC(I)epC;

yMEHUE TMPUMEHATh IOJy4YEHHbIE 3HAHUS Ui OOBSCHEHHs OMOJIOTMYECKUX IPOLECCOB M SBICHUM, AN MPUHATHA MPAKTUYECKUX PpeIIeHUi B
MIOBCEJHEBHOM JKU3HU C 110 00ecIeueHns 0€3011acCHOCTH CBOET0 370POBbS U 3[J0POBbsl OKPYKAIOLIMX JIIOJIEH, COOII0AEHUSI HOPM IPaMOTHOT'O MOBEICHHSI
B OKpYyXarolllel MpHpOJHOW cpene, IMOHMMaHHE HEOOXOJMMOCTH HCHOJb30BAHUS JIOCTH)KEHUH COBPEMEHHOM OHMONOrMM Ul  PaLMOHAIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pelIaTh dJIeMeHTapHbIe OMOJIOTUYECKHE 331a4H, COCTABIISATH CXEMBI TIEPEHOCA BEIIECTB U PHEPTUU B DKOCUCTEMaX (IIeTI TTUTaHus);

YMEHHE BBITIOJHATH J1a00paTOPHBIE U MIPaKTUUECKHE PabOThI, COOJI0IaTh MpaBUiia Mpu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

yYMEHUE KPUTHUYECKH OIIEHMBATh M HHTEPIPETUPOBATH HH(GOPMAIMIO OMOJIOTHYECKOrO COJEpKaHMs, BKIIIOYAIOUIYIO TCEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX HCTOYHUKOB (CpelCcTBa MaccoBOM MH(pOpMallMU, HAYYHO-TIOMYJISIPHbIE MaTepUallbl), pacCMaTpUBaTh INI0OATBHBIE SKOJOTHYECKHE MPOOIeMbl

COBpPCMCHHOCTH, (I)OpMPIpOBaTL 110 OTHOIICHUIO K HUM CO6CTB€HHyIO ITO3HUIIHIO,

YMCHHC CO3aaBaThb COOCTBEHHBIC THCHbMEHHBIC U YCTHBIC COO6IJ.I€HI/I$I, 060611_[8.51 6I/IOHOTI/I‘ICCKy}O I/IH(I)OpMaI_[I/IIO N3 HECKOJIBKUX UCTOYHUKOB, I'PAMOTHO
HCIIOJIb30BaTh MOHSITUMHBIN arrapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HauMeHoBaHMe pa3iesioB U TEM IPOrPaMMBI KosnuectBo yacos DnekTpoHHbIe (HUPPOBHIC) 00pa30BaTEIbHbIC
n/n Beero|  KoHTponbHbIE I[IpakTuueckue pecypceel
paboThI paboThI
1 buonorus xak Hayka 2 0.5 bubmmoteka L{TOK https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMbl U UX OpraHu3anus 1 bubnunoreka L{OK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubnunoreka L{OK https://m.edsoo.ru/7f41c292
4 KusuenesTenbHOCTh KIIETKH 6 bubaroreka L{TOK https://m.edsoo.ru/7f41c292
5 PasmHOXeHHe 1 MHAUBHUIYaIbHOE Pa3BUTHE 5 1 bubaunoreka L{TOK https://m.edsoo.ru/7f41c292
OpPraHUu3MOB
6 HacnencrBeHHOCTh M H3MEHUYHUBOCTD 8 15 bubaunoreka L{OK https://m.edsoo.ru/7f41c292
OpPraHUu3MOB
7 Cenexnus opraau3mMoB. OCHOBBI 3 bub6mmoteka L{TOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 IIOT'PAMME | 34 0 4
11 KJIACC
Ne HanMeHoBaHUE pa3elioB U TEM KosmdectBo yacoB OnekTpoHHbIe (1I(POBBIC) 00pa3oBaTEIBHBIC
n/n TIpOTPaMMBbI Beero|  KoHTponbHbIe I[IpakTHyeckue pecyperl
paboThI paboThI
DBONIOIMOHHASL OMOJOTHS 1 bubmmoreka [IOK https://m.edsoo.ru/7f41lcc74
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 0.5 bubmmoreka [IOK https://m.edsoo.ru/7f41lcc74
3emie
3 OpranusMebl B OKpyXKaromias cpeaa 1 bubmmoreka LIOK https://m.edsoo.ru/7f41lcc74
4 Coo0r11iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI bubmmoreka [IOK https://m.edsoo.ru/7f41lcc74
5 PesepBHOE Bpems bubmmoreka LIOK https://m.edsoo.ru/7f41lcc74
OBIIEE KOJIMYECTBO YACOB I10 34 2.5
ITPOTPAMME

MHOYPOYHOE IINTAHUPOBAHHUE
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10 KJIACC

Ne Tema ypoxka KonunyecTBo yacos Hara DJNEeKTpOHHBIE IUPPOBBIE
n/n Beero| Kontponbhsie | [paxtuueckue | M3YICHHS o0pa3oBaTelbHbIC PECYPChI
paboThl paboThI
1 |Buonorus B cucteme HayK 1 2,09 bu6nmoreka [IOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
2 |Meroapl HO3HAHUS KUBOM Mpuposl. [IpakTHueckas 1 0.5 9,09 bubmmoreka [IOK
pabota Ne 1 «Vcnonp30BaHUE Pa3TUYHBIX METOJIOB MPH https://m.edsoo.ru/863e6122
M3YyYEHUH OMOJOTHYECKIX 0OBEKTOB
3 |buonormyueckue CUCTEMBI, MPOILECCHl U UX U3YUCHHE 1 16,09 bubmmoreka [IOK
https://m.edso0.ru/863e6564
4 | XuMHYECKHH cocTaB KJIETKH. Boga u MUHEpalIbHBIE COTU 1 23,09 bu6nuoreka [IOK
https://m.edsoo.ru/863e674e
5 |Benku. CocTaB u cTpoeHHE OCITKOB 1 30,09 bubnmoreka [JOK
https://m.edso00.ru/863e6b72
6 |DepmeHTH — OMOJOTHUECKUE KATaTH3aTOPHI. 1 0.5 7,10 bubnmnorexka HOK
JlaGopatopHnas padota Ne 1 «M3yueHnue kaTaauTu4eckoi https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMujIa3bl UIU
KaTasas3bl)»
7 | Yraesoasl. JIumuapl 1 14,10 bubmorexa [JOK
https://m.edso0.ru/863e6870
8 |HyxneunoBbie kucioTel. ATD 1 21,10 bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c
9 |Hcropus u MeTopl U3ydeHus kieTku. Kierounas teopus 1 11,11 bubmuoreka [JOK
https://m.edso0.ru/863e6e88
10 |KieTka Kak 1egocTHas )KABas CUCTEMA 18,11
11 |Crpoenue sykapuotudeckoit kietku. JlaboparopHas 0.5 25,11 bubnmoreka [JOK

pabota Ne 2 «/3ydeHue CTpoeHHs KIETOK pacTeHuH,
KMBOTHBIX, TPHOOB 1 OaKTepuil o1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U X OMHCAHUE»

https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢c
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No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IU(PPOBHIC
/1 Beero| Konrpomsusie | [Ipaktuueckue | H3YICHAS 00pa3oBaTeNbHbIE PECypPCH
paboThI paboThI
12 [OOMeH BelecTB WK METaA00IN3M 1 2,12 Bbu6nuoreka [IOK
https://m.edsoo.ru/863e766¢
13 |[dorocunres. XeMOCUHTES 1 9,12 Bbu6nuoreka [IOK
https://m.edsoo.ru/863e7c98
14 |Dnepreruyeckuii 0OMeH 1 16,12 bu6nmoreka [IOK
https://m.edsoo.ru/863e7aae
15 |)Ku3HeHHBIN UK KIeTKH. Jlenenue kieTku. Muros. 1 0.5 23,12 |bubmnoreka [JOK
Jlaboparopuas pabota Ne 3 «Habnronenune Mutosa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpOITpernaparax»
16 |buocunTe3 Oenka. Peakimsi MaTpUYHOTO CHHTE3a 1 30,12 bu6nuoreka [IOK
https://m.edsoo.ru/863e796e
17 |Tpancmsius — OnocuHTE3 OeNKa 1 13,01 bu6nuoreka [IOK
https://m.edsoo.ru/863e796e
18 |Heknerounbie (hOpMBI KU3HH — BUPYCHI 1 20,01 bubnmnoreka HOK
https://m.edso00.ru/863e7540
19 |®opmbl pa3MHOXKEHHUS] OPTaHU3MOB 1 27,01 bubmuoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |Metio3 1 3,02 |bubmmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 |O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1 0.5 10,02 bubnmnoreka [JOK
OmnonoTBopenue. JlaboparopHas padota Ne 4 «3yueHue https://m.edso0.ru/863e81b6
CTPOCHHS TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax
22 |VHmuBUayampHOE pa3BUTHE OPTaHU3MOB 1 17,02 |bubmmoteka [JOK
https://m.edso00.ru/863e8436
23 |['eHeTnka — Hayka O HAaCJIEJCTBEHHOCTU M U3MEHUYMBOCTH | 1 24,02 |bubmmotexa LHOK

https://m.edso0.ru/863e86f2
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No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Konrpomsusie | [Ipaktuueckue | H3YICHAS 00pa3oBaTeNbHbIE PECypPCH
paboThI paboThI
24 |3aKkOHOMEpPHOCTH HACJIEIOBAHUS IPU3HAKOB. 1 3,03 bubmmoreka [IOK
MOoHOTHOPHIHOE CKPEIUBAHUE https://m.edso00.ru/863e8878
25 | urubpuaHoe ckpemuBanue. 3aKOH HE3aBHCUMOTO 1 10,03 bubmmoreka [IOK
HACJICIOBaHMS MPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CuernieHHOE HaclieJOBaHUE ITPU3HAKOB. JlabopaTropHas 1 0.5 17,03 bu6nmoreka [IOK
pabota Ne 5 «/3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO U https://m.edso0.ru/863e8c60
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIbI HA TOTOBBIX
MUKpOTIperiapaTax
27 |I'eneruka moisia. HacrmenoBanue mpu3HAKOB, CICIUICHHBIX ¢| 1 31,03 bu6nuoreka [JOK
10JIOM https://m.edso0o.ru/863e8c60
28 |U3menuuBocTh. HeHaciieicTBeHHAA U3MEHYMBOCTD. 1 0.5 7,04 bu6nuoreka [IOK
Jlaboparopuas padota Ne 6. M3ydenue https://m.edsoo.ru/863e8efe
MOU(PUKAITIOHHONW H3MEHYHMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW»
29 |HacnencrBenHas u3mMmeHuuBOCTh. JlabopaTopHas pabora Ne| 1 0.5 14,04 |bubmuoreka [IOK
7. «AHamu3 MyTaIui y 1po30Q sl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOITpernaparax»
30 |I'eneTnka yenoBeka 1 21,04 bu6nuoreka [IOK
https://m.edsoo.ru/863e8d78
31 |PesepBHbIif ypok. O0001IEHHE TTO TEME 1 28,04
«HacnencTBeHHOCTh U U3MEHYUBOCTh OPTaHU3MOBY
32 |Cenekuus Kak Hayka U MPOLECC 1 5,05 bubmuoreka [JOK
https://m.edsoo0.ru/863e9214
33 [MeTo/bl ¥ JOCTHKCHHUS CEICKITUN PACTCHUH M JKUBOTHBIX 1 12,05 but6mmoreka [IOK
https://m.edso0.ru/863e9214
34 |BHOTEeXHONOTHS KaK OTpaciib MPOU3BOJICTBA 1 19,05 bu6moreka [JOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KIIACC

No Tema ypoka KonnuectBo yacoB Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Konrponbusie | Tpaktuueckue | H3YICHHA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
1 |DBomrorus U METOABI €€ U3ydeHUS 1 3,09 bubnmoreka [JOK
https://m.edsoo.ru/863ea20e
2 |Hcropus pa3BUTHS MPEACTABICHUIN 00 SBOIIOLUT 1 10,09 bubmmoreka [IOK
https://m.edso00.ru/863e9570
3 |MukpoaBororus 1 17,09 bu6nunoreka [IOK
https://m.edsoo.ru/863e9cle
4  |TlomynsAnus Kak dJIeMEHTapHAsl €IWHUIA BUJA U YBOJIOIUH. 1 0.5 24,09 bubmmoreka LIOK
Jlaboparopnas pabota Ne 1 «CpaBHeHHE BUIOB O https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 |[Bmxymme cuisl (3J1eMEHTapHbIE (PaKTOPBI) IBOJIIOLIUU 1 1,10 bubnmnorexka HOK
https://m.edsoo.ru/863e9da4
6 |EctectBennslit oT60p U ero Gpopmbl 1 8,10 bubnuotexa [HOK
https://m.edsoo.ru/863e9ed0
7 | Pe3ynbTaThl 3BOJIOLUU: IPUCIIOCOOIEHHOCTh OPIraHU3MOB U 1 0.5 15,10 bubnuoreka [JOK
BU1000pa3oBanue. JlJaboparopHas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO
XapakTepa»
8 |HamparieHus u myTH MaKpOIBOIIOIUN 1 22,10 bubmuotexa [JOK
https://m.edsoo.ru/863e9cle
9 |HeoOpaTuMoCTh 3BOIOLNN 1 12,11
10 |Hcropus xu3HU Ha 3eMyie U METO/bI €€ H3yUeHHS 1 19,11
11 |TumoTe3bl MPOUCXOXKICHHUS KU3HHU Ha 3eMIIe 1 26,11 but6mmoreka [IOK
https://m.edsoo.ru/863eaba6
12 |Pa3BuTHe XM3HM Ha 3eMIIe 110 3paM U Iepruoam 1 3,12 bubmmoreka [IOK

https://m.edsoo.ru/863ea6be
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Konrponbusie | Tpaktuueckue | H3YICHHA 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboTsI
13 | OcHoOBHBIE 3TAITBI BOIIOIUU PACTUTEIHLHOTO U JKUBOTHOTO 1 0.5 10,12 bu6nuoreka [IOK
mupa. [Ipaktudeckas padora Ne 1 «/3ydyeHrne HCKOIAeMBIX https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH M JKUBOTHBIX B KOJUICKITUSIX)
14 |CoBpemeHHas cucTeMa OpraHUYeCKOro MUpa 1 17,12 bubmuorexa [JOK
https://m.edsoo.ru/863ea48e
15 |DBosronus yenoBeka (aHTPOMOTEHE3) 1 24,12 bubnuorexa [HOK
https://m.edsoo.ru/863eac2c
16 |ABmxymue cuibl (pakTopsl) aHTPOIIOTEHE3a 1 14,01 bubnmnoreka HOK
https://m.edsoo.ru/863ead44
17 |OcHOBHBIE CTagUK DBOJIIOIUY YEIOBEKA 21,01
18 |YenoBeueckue packl ¥ MPUPOIHBIC aaNTaIlluy YeJIOBEKa 28,01 bu6nmoreka [IOK
https://m.edsoo.ru/863eaea2
19 |PesepBHsIii ypok. O6o0menne no teme «Bo3HUKHOBEHHE U 1 4,02
pa3BUTHE KU3HU HA 3eMIIe»
20 |Dxomorus Kak HayKa 1 11,02
21 |Cpensl oOuTaHUS U SKOJIOTHYECKHE (PaKTOPBI 1 18,02 bubnuoreka [JOK
https://m.edsoo.ru/863eafec
22 | Abuotuueckue dakropsl. JlaboparopHas pabota Ne 3. 1 0.5 25,02 bubnmnoreka [JOK
«Mopdomoruueckue 0COOCHHOCTH PACTCHUN U3 Pa3HBIX MECT https://m.edso0.ru/863eb10e
obutanus». JlabopatopHas padora Ne 4. «BnusiHue cBera Ha
POCT U pa3BUTHE YSPEHKOB KOJICYCa»
23 |buotndeckue GpaxTopsl 1 4,03 bu6muoreka [JOK
https://m.edsoo.ru/863eb348
24 | Dkosornyeckue XapakTepucTUKu nonyssiinuu. [Ipaktudeckas 1 0.5 11,03
pabota Ne 2 «[loacuér mioTHOCTH MOMYJISLMHA Pa3HbIX BUIOB
pacTeHui)
25 |CoobuecTBa OpraHu3MoB — OHOLIEHO3 1 18,03 bubmmoreka [IOK

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



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIS
/1 Beero| Konrponbusie | Tpaktuueckue | H3YICHHA 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI

26 |DKOJIOTUYECKUE CHCTEMBI (IKOCHCTEMBI) 1 1,04 bubnmoreka [JOK
https://m.edsoo.ru/863eb46a

27 | OCHOBHBIE ITOKA3aTEIN IKOCUCTEMBI. DKOJIOTHYECKUE 1 8,04 bu6nuoreka [IOK

nupamuibl. CBoiicTBa skocucTeM. CyKieccus https://m.edsoo.ru/863eb5fa

28 |IIpupoaHbIe SKOCHCTEMBI 1 15,04

29 | AHTpOIIOT€HHBIC SKOCUCTEMBI 1 22,04

30 |Bbuocdepa — riobanbHas sKkocucTeMa 3eMIn 1 29,04 bubnmnoreka HOK
https://m.edsoo.ru/863ebb5e

31 [3akoHOMEpPHOCTH CYIIECTBOBaHUS OUOChEpPhI 1 6,05 bubnmnoreka HOK
https://m.edsoo.ru/863ebd16

32 |YemoreuecTBO B Ouochepe 3emin 1 13,05

33 |CocymiecTBOBaHUE MPUPOJIBI U YEIIOBEUCCTBA 1 20,05 bubnmoreka [JOK
https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 0 2.5

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YHEHUKA

buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [Tox penakmueii [laceunnka B.B. Akuroneproe o61miectBo «M31aTenbCTBO

«IIpocsenienue

* buonorus. 11 knace. [Taceunuk B.B., Kamenckuii A.A., PyouoB A.M. u ap.; Iloa penakuueii [Taceunuka B.B. AkunonepHoe o61ectBo «M31aTenseTBo

«IIpocsenienue
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METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA
CaiiTel, BUJEOYPOKHU
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

NHTEPHET PECYPCBHI



