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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHusg ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHnentyanbHble nosioxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIEH, COJepkKaHMUS,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MmHMX HEeSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TaKKe MOJIOKEHUS O crielu(rKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSIM, ONIPEICTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
OHMoJIOTHH U € CTPYKTYpa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O EsIX, 00 00IIel cTpaTterun o0ydeHus,
BOCIIMTAHUS W Pa3BUTHs OOy4aromuxcs cpeacTBamMu ydeOHoro mpeamera «buomorusy,
ompezenser o00s3aTeNIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, pachnpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
YU€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBS3EH, JJOTMKH 00pa3oBaTEIbHOTO TpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mnporpaMme 1o OHWOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no 6uosnoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3Yy4eHHH OHWOJIOTHH, Onarojaps dYeMy B HEH NpocMaTpuBaeTCs
HaIMpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MpPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoiHoit cpene. [loaromy Hapsiay ¢ U3ydeHHEM 00eONMOIOTHUECKIX TEOPHHA, a TAKKE 3HAHUN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOIb30BAHUIO MOJTY4YE€HHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM ISl pELICHHs MPHUKIAAHBIX 3aJa4, B TOM 4YHUCIE: MPO(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKPY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENBHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJICTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOIIOLMHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB >KHUBOM TMPHUPOJIHI,
¢dopmupoBaHus (YHKIMOHAIBHON I'pPaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HU, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonpimoe 3HaueHme OHONOTHS UMEET TaKkKe s pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
OuoorNM 00ecTeYnBaeT yCIOBUS A7l POPMUPOBAHUS HHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
u  uHOOPMALMOHHBIX HABBIKOB, OSCTETHUYECKON KyIbTYphl, CIOCOOCTBYET HHTErpalliu
OMOJIOTMYECKUX 3HAHHWKM C MPEACTABICHUSMU M3 JIPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢buzuku, xumMun u reorpadun. HazBaHHbIe MOJNOKEHUsS O MpeJHA3HAYCHUN y4eOHOTo MpeaMeTa



«buonorus» coCTaBUIIM OCHOBY JUIS ONIPEICIICHHUS TIOIX0I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO
COJIep>KaHUsI, IPEJCTABICHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO Tpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIUN KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYdYarOIIUeCs IOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC Ui (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON KU3HU U MPAKTUICCKOU JesTebHOCTH. Oco00e MeCTO B ITOW CHCTEME 3HAHWUI
3aHUMAIOT JJIEMEHTBI COJICP)KAHMS, KOTOpPHIE CIy’)KaT OCHOBOH i  (OpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W I[IEHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHHME COJIEp)KaHHs y4eOHOTO Marepuaisa B MporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C Y4E€TOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIBHBIX 0COOCHHOCTSX
YKUBOU MPUPOJIBI, 0 €€ YPOBHEBOW OPraHU3AIIUH 1 SBOJIIOIUU. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yueOHOro mpenMera «brosorusy BBIJEIECHBI CIEAYIONINE CONep)KaTelibHble TUHUU: «buonorus
Kak Hayka. MeTo/ el HaydHOTO Mo3HaHus», «KieTka kak Omosnoruyeckas cucrteMay, «Opranusm
Kak Omoisiornueckas cucrema», «Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa», « IBOJIOLH S
YKUBOU TIPUPOJIBD, «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yudebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJa/IeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTOo paHra u NpuoOpeTeHrne YMEHUN MCIOJIb30BaTh 3TH 3HAHMS TSl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUIECHUS PA3TUIHBIX )KHU3HEHHBIX MMPOOJIEM.

JlocTkeHne 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE 00YJaIOIIUMHUCS CUCTEMbI 3HaHUM 0 OMOJIOTHYECKUX TEOPHSIX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIyXKalluX OCHOBOM ansi  (popMHupoBaHUS
MPEJICTaBICHU O ECTECTBEHHO-HAY4YHOM KapTHHE MHpa, O METOJaX HAay4YHOTO TO3HaHUS,
CTPOEHUHM, MHOTOOOpa3MH W OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3alllH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSAX B OHOJIOTUY;

(dbopmupoBaHHe y OOyYaroIIMXCSl TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAy4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YUEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYUYECHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopmupoBaHre y OOy4aroIIMXCs YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M yMEHUW B MOBCEAHEBHOW >KU3HMU AT OLEHKU
MOCJIEJICTBUI CBOEH JEATEIHbHOCTH 1O OTHOIIEHUIO K OKpYXKarollel cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHUE U COONIOIEHUE Mep TPODUIAKTHKY 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SBIISETCS O00s3aTebHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEIMETHOW oO0macTu
«EcTecTBeHHO-HAyYHBIE IPEIMETHI.

Jliis u3ydeHus OMoJioruu Ha 0a30BOM YpOBHE CpeIHEro o0Iiero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 knmacce — 34 gaca (1 gac B Hezmeno), B 11 kmacce — 34 yaca (1 yac B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMHUpPOBaHUN COBPEMEHHOW HAy9IHOU KapTHHBI MUpa. CHcTeMa OMOJIOTUIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIys, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHue pa3aUMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHus: Ouonoruu. OTIuuue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpa3we. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKUA JKU3HW», «YPOBHU OpPraHU3AMH >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTaB KJIETKU. XUMUYECKUE DIEMEHTBI: MAKPOIEMEHThI, MUKPOAJIEMEHTBHI.
Bona n MuHepanbHbI€ BelleCTBA.

@yHKIMK BOJbl M MHUHEpAJIbHBIX BELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBolicTBa 0enKoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTaln3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIHKOTeH, LeIoo3a). buomorndyeckune GyHKIUU
YIJI€BOJIOB.

Jlunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHUE YIIEBOJOB, OEJIKOB U JIMIUIOB Kak
HCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu /JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorna — Hayka o kierke. KietouHas Teopusi — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYyTas Hapy>KHast
MeMmOpana, mojekynbl JJHK kak reneTuueckuii anmapat, cucteMa CHHTe3a Oellka.



Tumbl KIETOK: JyKapHOTHYecKass H mHpokapuoTudeckas. OCOOCHHOCTH CTPOEHHS
npoKaproTHuecKor kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHU.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. LluromymazmMa u €€ OpraHOMIBL
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, 1m3ocomsl. [loryaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPUH, I1acTuIbl. [Iporicxoxkaenre MUTOXOHAPUH U riacTua. Bust
mwiactul. HememOpaHHbIe OpraHOWMIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHouA0B KIIETKU. BritoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00J0uKa, KapuoIuiasma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJJEMEHTOB B HEXUBOW  MIPHUPOJIEY,
«PacrnpeneneHne XuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMUYECKHX 3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «brocunTes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTpoeHne sykapuoTHYeCcKon
KIeTKn», «CTpOoeHuEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE sS/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOPYJAOBaHUE ISl MPOBEICHUS HAOIIOJICHHM,
M3MEpEeHUl, IKCIEPUMEHTOB, MUKPOTpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTEepHUaTIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoTbi:

Jlabopatopnast padotra Ne 1. «/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTEHUH, XKUBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboym3M. AccuMuisanus (TUTaCTUYECKH OOMEH) |
TUCCUMUIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUs BELIECTB ¥ SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (Qa3pl ¢GoTocuHTe3a. Peakiuu QorocuHTesa.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTEe3a JUId JKU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTalbl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oOkucieHMe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPHEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peakium wmartpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peannzanus
reHeTuYecKoi MHQopmaruu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUNIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — 6uocunres Genka. Drtansl TpaHcisanuu. KoaupoBanue
aMHHOKHUCIIOT. Posib pubocoM B GruocunTe3e Oernka.

Hexnerounsie ¢popmbl )ku3HU — BUpYChl. McTopust oTkpbiTus BupycoB (. Y. IBanoBckuit).
OcoOGeHHOCTH CTpOeHMs M KM3HEHHOrO IMKJIa BUpycoB. bakrepmodaru. bonesnu pactenui,



KUBOTHBIX M UYEJIOBEKA, BBI3bIBAEMbIE BUpycaMu. Bupyc mmmyHoneduuura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza M uHTerpasa. I[Ipodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

[optpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl:  «Tunmel  nwtanus», «Metabomm3sm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3  Oenka», «leHermdyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu xu3HeHHbId 1wk Bupyca CIIW[la, OGaxrtepuodaray,
«Pemmukarus JJTHK».

Ob6opynoBanue: moaenu-anmmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
6enka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1ukn, uau KU3HEHHBIM 1ukn kinetku. MuTtepdasa u muros. Ilpomeccsl,
npoTtekaromue B uHTepdaze. Pemnmukanus — peaknuss marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIL. JMIUIOMAHBIM U TAIUIOUIAHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenue knetkn — Muto3. Cragun muto3a. IIponeccel, mpoucxoasamiue Ha pa3HbIX CTAAUSAX
MHTO3a. BHOJIOrnYecKkuil CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0€CT0JI0€ 1 0JI0Boe. Buabl 6ecnonoro pa3sMHOKEHUS:
JiefieHue HaJBOe, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTHUBHOE
pa3MHoxeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHUE IS CEJICKIIHH.

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.

Meiio3. Craguun meno3za. [Ipoueccel, mpoucxonsdiue Ha craausx meio3a. [loBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
SilleKJIeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK W
cnepmaTto3ouaoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (PMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyJsuus,
opranorenes. [loctamOpuoHnanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTUS: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOECHUE CEMEHU, CTauu
pPa3BUTHAL

JdeMmoHcTpanum:

Tabmuist u cxembl: «DOpMbl pa3MHOKEHHUS OPraHU3MOBY, «/IBOITHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTku OaKTepuii»,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KieTouHbIll nukm», «Permkanus
JTHK», «Muto3», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «l'aMeTorenes y MiIeKOnUTaIOIINUX
U 4eJI0BEKa», «OCHOBHBIE CTAIMM OHTOTEHE3aA.

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrepMaTo30uabl MIIEKOIMTAIOIIETO»,
«Siueknerka muekonuTarouero», «Kapruokunes B KiieTkax KOpenika Jyka», MarHUTHas MOJAEIb-
anmiukainus «/lenenue kietkuy, moaens JJHK, moxens MeradasHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmogeHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyka Ha
TOTOBBIX MUKPOTIPETapaTax».



JlaboparopHas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TEeHETHMKH. PoJjib LUTOJOTHMM M
SMOPHUOJIOTUH B CTAHOBIICHUH T€HETUKU. BK1a]l pOCCUNCKHUX U 3apyOS)KHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToapl TeHeTHKHA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISPHO-
reHeTudeckuii). OCHOBHbBIC T€HETUUYECKUE TOHATH. ['eHeTH4YecKass CHUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWsA  MPU3HAKOB, ycTaHoBieHHble [. Menuaenem.
MoHoruOpuaHOe CKpemrBanue. 3aK0H eIMHO-00pa3usi TMOPUIIOB MepBOro nmokosieHus. [IpaBuino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus mnpu3HakoB. [mmore3a umcrotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelmMBaHUE. 3aKOH HE3aBHUCHMMOTO  HACJIEIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKpENIMBaHMS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuernieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHuIo TeHOB. HapyllieHne cierieHrsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOoMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYEeCKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpEAENIeHHE 1M0JIa. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele W TeTepoTraMeTHBIC OpraHM3Mbl. HaciiemoBaHWe NTPU3HAKOB, CIEIUICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HacJeACTBeHHas. Posb cpenbl
B HEHACIICJICTBEHHOW W3MEHYHMBOCTH. XAapaKTEPUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanronHas kpuBas. Hopma peakuun npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnas, iy reHoTUNHUYecKasi, K3MEHUYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTb.
Meiio3 W TMOJOBOM TpOIlECC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukanuss myranuili: reHHble, XpOMOCOMHBIE, T'eHOMHBIe. YactoTa u
MPUYMHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. Y. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T'€HETUKH YEJIOBEKA:
reHealorTnYeckuii, OJNM3HELOBBIM, IMTOr€HETUYECKHI, OHOXMMHYECKUN, MOJEKYJISPHO-
reHeTudeckuid. COBpEMEHHOE ONIpENEIeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
reHOTUIIMPOBaHue, B ToM uucie ¢ nomoinsto I1I[P-ananu3za. HacnenctBennsie 3a0oJieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C HACIEACTBEHHON  MpPEenpacrookKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMIBI 310pOBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JEUEHUS TeHETUYECKUX
Oone3nell. MeaUKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuIeIUVIeHUs] M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Merno3s», «B3anMoelicTBUE AJJIETIBbHBIX TE€HOBY, «] €HETUYECKHUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa TPy KpoBW», «MyTalMoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3zodwmina» (Hopma, MmyTanuu GOpPMbI KPBUIBEB M OKPACKU Tema), repOapuid
«I"'opox OCEeBHOW».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas pabota Ne 5. «M3y4eHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBaHU Y APO30(PHIIBI Ha TOTOBBIX MUKPOIIPEIIapaTax».

Jlaboparopuas padota Ne 6. «3ydeHne MOAMPHUKAIIMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsAZa U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AHanmu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpaxTiueckas padota Ne 2. «CocTaBiieHrEe U aHATIN3 POJOCIOBHBIX YEIIOBEKA».

Tema 7. Cenexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U mpoliecc. 3aposkJIeHHE CENeKIMU U noMectukamus. Yuenue H. U.
BaBunoBa o 1meHTpax NTPOUCXOXKJIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, OpOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENEKINU. MacCOBBIM M MHAUBUAYATbHBIM OTOOPHI B CEJIEKIIMU
pacTeHud U KUBOTHBIX. OTIeHKa dKCTepbepa. bIu3KopoaCTBEHHOE CKpEIIMBAaHNE — WHOPH/IUHT.
Uucras muauns. CkpenuBanne YUCTHIX THHAH. ['eTeposuc, unu rubpuanas cuia. HepoacreenHoe
cKkpemnuBanue — ayropumuur. OtnanéHHas rubpuamsanus U e€ ycmexu. VckyccTBeHHBIN
MyTareHe3 W TMOJY4YCHHE TOJHUIUIONAOB. JIOCTH)KEHHUSI CEeNEeKIMA PACTeHUH, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHosnorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpPHUsS. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Knerounas wumxenepus. Kietounsie
KyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BBICOKONPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKME M JITHYeckue mpodiemer. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmuipel u cxembl: kapra «LleHTpbI MPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYpPHBIX
pactenuii», «llopoasl 1OMamIHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunuzamus», «Pabotel akamemmka M. @. HBanoBay, «llomumnoumus», «OOBEKTHI
ouorexHonorun», «Kierounole KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB U KOPHEIUIOAOB JUKHUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIEC PACTECHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJCKIUU PACTeHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS 0MOJIOTHS.

[IpeanocelIku BO3HUKHOBEHUS SBOTIOLUOHHOMN TEOPUN. DBOJIIOIMOHHAS TEOPUSI U €€ MECTO
B Ononoruu. BnusiHue 3BOMONIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzeTenbpCTBa 3BOTIONNH. 11aleoHTOIOrHYeCKHE: TOCIIE0BATEIFHOCTE MOSIBJICHUS BUIOB
B MaJICOHTOJIOTUYECKON JeTOmuCH, mepexoanbie ¢opmbl. buoreorpaduueckue: cXoAcTBo u
paznuuue dhayH u GI0p MATEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTMYHbIE, pPYAUMEHTapHbIE OpPTraHbI,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomroumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIOKyIIME CHJIBI SBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHMYEHHOCTH PECYpCOB, HeOIpeeiIéHHas HM3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [lomynsnus kak equHUIa BUAA U 3BOJIIOLUU.

JBuoxymue cuiibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN Ipolecc u
KOMOWHATHBHAS N3MEHUYUBOCT. [lomysimnoHHbIE BOJIHBL U ApeiQ renoB. M3osiwst 1 Murpanus.

EctecTBennslii oT60p — HampaBisiommid ¢akTop sBomonnd. DOpMbI  €CTECTBEHHOTO
oTbopa.

[IprcnocobaeHHOCTh OPraHU3MOB KaK pe3yabTaT 3Bostonuu. [Ipumepsl nmpucnocoOiaeHuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO-aJaNTallUH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuuecKkoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. PopMbl 3BOTIOLUU: (UIETUYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTABHAS paIdalius.
JdemoHncTpauuu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmuib! 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUPA Ha 3eMJIe», «3apOIbITIH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcey, «DopMbl 00pbObI 3a cymecTBoBaHUEY, «EcTecTBEHHBIN 0TOODY,
«MHoroo0Opa3ue CcOpTOB pacTeHuit», «MHorooOpa3ue TOpOJ IKUBOTHBIX», «llomymsmumy,
«MyTanmoHHass U3MEHUYHUBOCTEY, «ApomMopdo3sl», «Manoanantanum», «O0mas aereHepanus,
«/IBmxymme cuibl 3Bosronuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopbba
3a CYyILLIECTBOBAHUEY, «IIpucnocoGieHHOCTh OpPraHU3MOBY, «['eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHIECKOe BUI000pa30BAHUE.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C PAa3IUMYHBIMU THIIAMU OKPACKH, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAHHOCTH HCKOIAeMBbIX
KUBOTHBIX U PACTeHMI», Mozenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpornpemnapaT «/lpozoduna» (HOpMa,
MyTanuu GOpMbI KPBIIILEB U OKPACKHU TEJA).

JlaGopaTopHble M IPaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE 'KU3HU Ha 3emJie.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKO i
sBoJiroluy. HavaneHble aTansl 6uonorndeckoi spotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M WX 3BOJIOUS.
@opMHpPOBAHKUE OCHOBHBIX T'PYII KMUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam U nepuogam. Karapxei. Apxelickas u npoTepo3oickas
apel. [laneo3oiickas 3pa u €€ meproIpl: KeMOPUIICKUHN, OPAOBUKCKUI, CUITYPHUICKHI, TEBOHCKHUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUH.



Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa 1 €€ nepuoapl: MaJ€OreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoleccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENLHOTO ¥ YKMBOTHOTO MUPa. ApoMop(03bl y paCTeHUN U )KUBOTHBIX. [losiBIIeHHe, paciBeT
Y BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)KeHue 3BOJIIOLMUA. OCHOBHBIE CHUCTEMATHYECKUE
TPYIIBI OPTraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpoOmosiorust Kak Hayka. Pa3BuTue npeacTaBieHUH O
IIPOUCXOXKIACHUN YeloBeKa. MeToibl u3ydeHus: anTpornorenesa. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue cunbl (paxkTopsl) aHTponoreHe3a. HacneacTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
pedb.

OcHOBHbBIE CTaJUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UETOBEK yMEIbIi,
Yenosexk mnpsmoxondamui, YemoBek HeaHaepranbckui, YenoBek pasymHbid. Haxonku
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAChl: €BPOINEOWHAs (€Bpa3HiiCKas), HETpo-
aBcTpajionHas  (9KBaTOpHallbHAas), MOHTOJOMAHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MIPUCTIOCOOIEHHOCTH MIPEJICTaBUTENEN YEeTIOBEUECKUX Pac K YCIOBUSM cylllecTBOBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. JapBuH.

Tabmuupl u cxemsl: «Bo3nukHoBeHne CoOHEYHON cHCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupay», «PactutenbHas knetkay, <«CKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl CHUCTeEMa OpPraHUYEeCKOTo MHpa», «CpaBHEHHME aHATOMUYECKHX YE€PT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HAXOJ0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «HUeloBeuecKre pachi».

Ob6opynosanue: wmymspku — «l[Ipoucxoxienue uenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIla, HeaHJepTalblia, KPOMAaHbOHIIA), CICHKU WIK M300paKeHUs KaMEHHBIX OpYAHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TeOXpOHOJIOTHYECKass TaOuIla,
KoJUIeKUIUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktnueckas padota Ne 1. «/3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHASIX».

DKCKypcusi « IBOJIOIHUS OPraHUYeCcKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAayYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0LIas cpeaa.

OKOJIOTHSI Kak HayKa. 3aJadyd W  pa3fesbl 3KOJIOTMH. MeToAbl 3KOJIOTHYECKUX
ncciaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHasI.

Okonorndeckue (akropsl. Kiaccudukanus skosnorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOIOTHYecKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMmIeparypa, BIaXHOCTb.  DoTomepuousm.
[TpucnocobaeHns opranu3MoB K JICHCTBHUIO aOMOTUYECKHUX (PaKTOPOB. buosornueckue puTMBl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJCUCTBUN:  KOHKYPEHIIUS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATIN3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aMMO/ICHCTBHI ISl CYILIECTBOBAHUS OPTaHMU3MOB B IIPUPO IHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKUA momyasiud. OCHOBHBIE TIOKA3aTeNH MOIYJSIHH:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MNPHUPOCT, MuUrpauus. JIuHamumka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIHNA.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, O. ['ekkenb.

Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3eMin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISIUH
uHpy30pun-Tyhenbkny», «lIumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUN M3 Pa3HBIX MECT
OOUTaHUSD).

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo0mecTBa U IK0JIOTHYeCKHE CHCTEMbI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHas, Tpoduueckas (numiesas). Bunbi-nomunanTsl. CBs31 B OHOLIEHO3E.

Okojnorudeckue cucreMmbl (3kocuctemsl). Ilonstne 006 skocucreMe U OMOreolEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOJIYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocucteMmbl. IlumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeld 3KOCHCTEMBI: Ouomacca,
MPOAYKIHsL. DKOJOTHYECKHE NHPAaMUIbI: TPOAYKIIMH, YWUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMYMBOCTb, caMoperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOosKocHucTeMbl. buonorndyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (hakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiipi, coctaB u cTpykTypa ouochepsi. XKupoe
BemectBO U ero (Qyakuun. OcoOGeHHOCTH Ouochepsl Kak TIJI00ATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHasi cBsi3b B buocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yrjepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3emunn. AHTpONOTeHHbIE H3MeHEeHUs B Onocdepe. [ modanpHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHATBHOTO YIPABJICHUS MPUPOIHBIMU pecypcaMu U HX
ucrnoJib30Banue. J{oCTKeHus: OUOIOTHH U OXPaHa MPUPO/IBI.

JdeMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumst u cxemsl: «llumessie nenu», «brUoIeHO3: cocTaB U CTPyKTypay, «IIpupoaHbie
coobuiectBa», «llemn mnurTaHus», «OKojgorMueckas mnupamuaa», «buocdepa u yenosex»,
«KocucTeMa UPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jieca», «broreHo3 Bogoémay,
«ArporeHo3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUpOAY», «Baxkueimue
WCTOYHMKM 3arpsi3HEHHs BO3yXa M TPYHTOBBIX BoJ», «llouBa — BakHeMIas cocTaBIsiOLIast
ouocthepsr», «Daktopel gerpaganuu  nouB», «llapHukoBbIl  dddekTy, «DakTOpPbI
palMoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopoT a3orta B IpHpoOJIE.

Ob6opynoBanue: MOJeTb-anmINKanus « TunuyHbie 6MO1IEeHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», KoJulekuuu «buornenos», «BpeauTenu BaXHEHIIMX CEITbCKOXO35SHCTBEHHBIX



KYJIBTYp», TepOapuu W KOJUICKIIMM PACTEHUH H >KUBOTHBIX, MPUHAMICKAINIUE K pPa3HBIM
9KOJIOTUYECKUM Tpynmnam ojHoro Buaa, Kpacunas kuura Poccuiickoit denepaiuu, nuzoOpaxeHus
OXpAaHSIEMbIX BUJIOB PACTCHUIN U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUIA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHero oomuero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOEHHUA IpeaMera «buosiorus» BbIIEIEHBI
CIIEAYIOIIME COCTAaBIIAIONIME: OCO3HAaHWE OOYyJYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, HCJICHAIPAaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00OYUaroIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMU, NPUCYIIMMU CHCTEMC OMOJIOTMYECKOTrO
o0pa3oBaHusl, HATMYNE IKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IEJIM U CTPOUTH
JKNU3HCHHBIC IVIAHBI.

JImaHOCTHEIE pPE3YIbTAaTbl OCBOCHHA IMMPEAMCETA «bnonornsay JOCTUTI'aKOTCA B C€IHUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBLIMHU IICHHOCTAMU, IMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUS, Pa3BUTHUA BHYTpeHHeﬁ MO3nOHUKU JIMYHOCTHU, IMAaTPpUOTHU3MA,
YBaXEHHSI K 3aKOHY M INPABOMOPSAIKY, YEIOBEKY TPyAa M CTaplieMy IMOKOJIEHHIO, B3AaUMHOTO
yBaXeHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacleOUIl0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mnpeaMera «buonorus» A0IKHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaroNIUXCsi PyKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMBITa JESATENbHOCTH B MPOIECCEe peaih3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 4JIeHa POCCUHCKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIGHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHUE  Y4YUTBIBaTh B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOM J1EATEIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHNSA:



c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJABTYPY, MPOILJIOE M HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY HACIICIUIO U MAMSITHUKAM IPUPOAbL, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHVMAHMS 3HAYCHUsS OWOJOTMH B TIO3HAHWM 3aKOHOB WPHPOJBI, B JKU3HM YEIIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaeiHas YOS IEHHOCTh, TOTOBHOCTD K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOJQ;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMTOBEICHMUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIOUAs ICTETHKY OBITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHUIO B pPa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnUTAHUS, (POPMHUPOBAHHUSA  KYJIbTYPbl 3I0pPOBbS M
IMOLMOHAJIBHOIO 0JIArOIOJIYYHs:

MMOHMMAaHHE U pean3alys 3J0pOBOro M 0e30MmacHoro o0pasza Xu3HU (3I0POBOE MUTAHUE,
coOIoiecHHe TUTHEeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATH TAKYIO JESTEIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQecCHOHAIBHON AESTeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSIKEHUH BCEi
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1ecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa IJIAaHUPOBAHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIECTBUMN JUIsI OKPY)KAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIeM U MyTel UX pelIeHHs,;

CIIOCOOHOCTh MCMOJIh30BaTh MPUOOpEeTaeMble MPU U3YUYEeHUU OUOJIOTHH 3HAHUS M YMEHHUS
IpU pENIeHHH TPOOTEM, CBS3aHHBIX C PAIlMOHATBHBIM MPUPOJIONOIB30BaHIEM (COOIIOICHNE



IIpaBWJI NOBEJAEHUS B MPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKHUE MOCIEICTBHS MPEAPHUHUMACMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHON IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
MPAKTUYECKOU JAESATEIbHOCTH IKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXY JIF0JIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenuuky OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ posid B (POpMHpPOBaAHUHU
PaIMOHAIBLHOTO HAYYHOI'O0 MBILJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIoLIEM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YelOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OMOJOTHM JUIsi COBPEMEHHOW IMBMIIM3AIMK: 00ecreuyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoobieMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PallUOHATIEHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00IIen
KYyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIIMOHAIBHOM
TPAaMOTHOCTH 0OydJaroImuXxcs, opMUPYyEeMOi MPH U3YICHUH OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM HU3MEHEHUH, yMEHHE JeiaTb 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMMEIOIIUXCS JaHHBIX C LEJNbI0 IMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWMOJIOTMYECKUE 3HAHWS JJIs PelieHUus
po0JIeM B pealIbHbIX KU3HEHHBIX CUTYALHSIX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHHI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeameTa «buOIOTHsS» BKIIOYAIOT:
3HaYUMBbIe IS (OPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUTUITMHAPHBIC
(MexTpeIMeTHBIE) OOIIEHAYYHbIE TTOHATHS, OTPaXKAIOIINE [1EJT0CTHOCTh HAyYHOW KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4yHBIM (aKT, MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeAOBaHUe, HAOIIOJCHHE, W3MEpPEHUe, DKCIEPUMEHT M JIPYTHUX), YHHBEpCaIbHBIC
yueOHbIe JecTBUS (TMO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC), 00ECIICUNBAOIINE
dbopmupoBanre (YHKIHOHAIBHONW T'PAMOTHOCTH M COIMANBHOW KOMIIETEHIIMU OOYdYarolIuxcs,
CIOCOOHOCTh oOyyJaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHEIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpCaJbHbIC Yy4eOHBIC ICWCTBHS B IO3HABATEIHHOU U
COLIMAJIBHON ITPAKTHKE.

MetanpeaMeTHble Pe3yabTaThl OCBOSHHUS IMPOTPAaMMBI CPEIHEro OOIIero o0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU 1eHCTBUAMMU:

1) 0a30BbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSITEIIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMYy, paccMaTpUBaTh o€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI IOTUYECKOTO MBIIICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUA, Kiaccuukanuu, O0OOOIIEHHS), PACKPHIBATh CMBICT OHOJIOTHUECKUX IOHSATUM
(BBLACTATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATD CBSI3U C APYTUMH MOHATHIMHU);

OTpeNeNsATh IeNU JeATEeTbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTATHI JACATEIHHOCTH C MTOCTABICHHBIMH IICJISIMH;

HCIO0JIb30BAaTh OHOJOTMYECKHE MOHATHS ISl OObACHEHUs (DAKTOB U SBJICHUM >KUBOU
MIPUPO/IBI;

CTPOMUTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, IEyKTUBHBIE, [10 AaHAJIOTHH ), BBISBJISITH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKITIOYCHUST;

MPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJICTBA ISl TPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B W3YYaeMBIX OWMOJOTHYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS TPOOIEMBI C YUETOM aHAIHM3a UMEIOITUXCS MaTepUATbHBIX
Y HeMaTepHuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHMBATH COOTBETCTBHUE PE3yJIbTATOB ILEJISIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPAOOTy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BBI€E HCCIEN0BATEILCKHE eCTBUA:

BIIaJIETh HABBIKAMHU Y4EOHO-HUCCIEI0BATENBCKON U MPOEKTHOM JEsITeNbHOCTH, HaBbIKAMU
paspelleHus npooiaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpPIpETAINH, MPeoOpa30BaHUI0 U NMPUMEHEHUIO B YYEOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
CO3JaHUU YYEOHBIX U COIIUAIBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/Ja4yll B 00pa30BATENIbHOUN NESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TPUYUHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BbBIIBUTAThH
TUNoTEe3y €€ pelieHus, HaX0UTh AprYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUI, 3a1aBaTh
rapamMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/IE€ PELLICHHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
podecCHOHANBHYIO CPEyY;

yMeTh TEPEHOCHTh 3HAaHUS B T[O3HABAaTENbHYI0O U  MPaKTUYECKyl obnactu
KU3ZHEACSITEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeill;



BBIIBUTaTh HOBBIE HJICHM, MpeUlaraTb OpPUTMHAIBHBIC TOAXOJbl W PEILICHUS, CTAaBUTh
npoOsIeMBbl M 3a/1auu, IOTYCKAIOIIUE abTePHATUBHBIEC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HH(MOpMaIuM (TEKCTe Y4eOHOro mocodwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CI0BApsIX U CIPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBaTh MHPOPMALMUIO PA3NUYHBIX BHIOB U (opM
IIPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3aMpochl U TNPUMEHATH pPa3IUYHBIE METOIBI TPH TOMCKE M O0TOOpE
Ononorudeckoi HHPOpMaIUH, HeOOXOIUMOM TSl BBITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIOJIB30BAHUS PA3IIMUHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy TMpeACTaBIEHUS OHOJOrHYECKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCIOJIb30BAaTh HAyYHbIN $3BIK B KadeCTBE CpeACTBa IpH paboTe ¢ OHUOJIOrHYECKOM
nHbOpMaNel: TPUMEHITh XUMHUYECKHE, (U3MUECKHEe W MAaTEMaTHYeCKHE 3HAKH W CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpy, HCIOJB30BaTh W MpPeoOpa30oBhIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HAaBBIKAMHM pPACMO3HABAHWS W 3allUThl WHQpOpMaNWH, WHOOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

Ogiajienne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaJiore
WIM JUCKYCCHUHU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHHs] OTHOCHUTEJIBHO BBINOJHEHUs Mpe/UlaraéMoi 3ajadyd, Y4YUTHIBaTb HHTEPECHl U
COIJIACOBAHHOCTB MO3ULUHI IPYTUX yYaCTHUKOB AUAIOra WIKM AUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpEACTBA OOLIEHMs, IOHMUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHU I KOHQIMKTHBIX CUTYyalluil, YMETh CMAr4aTh KOHQJIUKTHI U
BECTH N1€PETOBOPHI;

BIIAJIETh PA3JIMYHBIMM CHIOCO0aMM OOILEHUS U B3aUMOJEHCTBHSI, MOHUMATh HAMEPEHUS
APYruX JI0JeH, NPOsIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB.

2) coBMecTHAas JeATeIbLHOCTD:

[IOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYalbHON pabOTHl IpU
pereHny 61ooruyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHMSI TPYNIIOBBIX
(dbopM B3aUMOAEHUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NIEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JEsITEeIbHOCTH, OPraHU30BbIBATbh U KOOPJMHHUPOBATH
JeUCTBUS 110 €€ JOCTHXKEHUIO: COCTABIIATh IUIAaH JEUCTBUI, pacpeaessTh PO C y4TOM MHEHUN
YYaCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOErO BKJAJla U KaKJOr0 Y4aCTHHKA KOMaHJbl B OO pe3yabTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE MPOEKTHI, OLEHUBATh MJIEM C MO3UIMM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TIOBEJCHHWE B PA3IUYHBIX CHUTYalUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUAMU:

1) camoopranusanus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W WX pPELICHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1LI€JIEBBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUSAX U IOCTYNKax IO OTHOLIEHUIO K >KMBOW IPHUPOJIE, CBOEMY 3J0POBBI0 U 3/I0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMBbl ¢ YUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHUBATh IPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKONW 3PYTUIIMHN B pa3HBIX 001aCTAX
3HAHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUusIM, BHOCUTb KOPPEKTHUBBI B JESTENbHOCTH, OIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedaeKcCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3) npuHsiTHE ceOsl U APYrux:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHATIN3€E PE3YyIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YesloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHHs nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosorusy HaydHble 3HaHHS, YMEHUS U
cnocoObl JEMCTBUH IO OCBOCHMIO, HHTEpHpeTallMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B Pa3IMUHBIX y4eOHBIX
CUTYalLlUsIX, @ TAKXKE B pEAJIbHBIX )KU3HEHHBIX CUTYallUsAX, CBS3aHHbIX ¢ Ouosorueil. B mporpamme
IIPEIMETHBIE PE3YJIbTaThl IPEJCTABIIECHBI 110 r0J1aM 00yUeHHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorusy» ¢ 10 knacce nomxHbl
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W pOJIM OMOJOrMM B CHUCTEME HAay4yHOTO 3HAHUs
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOrMYECKMX TEPMHHOB M MOHATUH: KU3HB, KIIETKA,
opranu3sM, MeTabou3M (0OMEH BEIIECTB U ITPEeBpallleHHe SHEPTUH ), TOMe0cTa3 (CaMOperysnus),
YPOBHEBas  OpraHu3alysl  KHUBBIX  CHCTEM, CaMOBOCHpPOM3BEAEHHE  (PEermpoayKIHs),
HACJIEACTBEHHOCTDh, U3MEHUYHUBOCTD, POCT U Pa3BUTHE,

yMEHHE Wu3jaraTb OHOJOIMYECKHE TeOpuHu (KJIETOYHas, XpOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHAs J0TMa MOJEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuiosa) u yuenus (0 neHTpax MHOT00oOpas3us U IPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIIaJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUM, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJBM)KEHHME THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISATH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U 3YKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PA3MHOKEHHUS, UHAUBUIYAIILHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yMEHHE NPUMEHSTH MOJIY4YEHHbIE 3HaHUS JJs1 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS U 3J0POBbSl OKPYXKAIOIIMX JIIOJEH, COONIOEeHUsT HOpM
IPaMOTHOTO TMOBEJCHHUSI B OKpYXKAWOIIEH MNPUPOAHON cpele, NOHMMaHuE HeoOXOIUMOCTU
HCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s pallMOHAIbHOTO
MIPUPOIOIIOJIL30BAHNUS;

YMEHHE pellaTh »3JIEeMEHTapHble TEeHEeTHYEeCKHE 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUeckue paboThl, cOOMI0aTh MpaBuUiia IpU
paboTte ¢ yueOHBIM U 1a00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh U WHTEPIPETHUPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, Hay4YHO-TIOMYJSPHBIE MaTepHalbl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCleI0OBaHUM B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeamera «buomnorus» ¢ 11 knacce NOMKHbBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAay4YHON KapTUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEPKaHNE OMOJOTUYECKUX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [BUXKYIIHE CHIbI ((aKTOpbl) 9SBOJIOLUHU, MPUCTOCOOICHHOCTH
OpraHM3MOB, BHJ000pa30BaHHE, OSKOJOTHYECKHE (aKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHuecKas mupamMuia, OuoreoreHos, ouocdepa;

YMEHHME WH3JaraTh Ouosnoruueckue teopuu (dBomrouuonHas teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUs SBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxojcrea K. M.
bapa, yepenoBaHus Ii1aBHBIX HampaBieHU u myted sBosouun A. H. CeseproBa, yueHHs O
o6uocdepe B. . BepHasickoro), onpenenars IpaHULbl UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM Hay4yHOTO NO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus W TMpOBeJCHHE OHOJIOTMYECKOTro
OKCIEPUMEHTA, BBIJBM)KCHME THMIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYUHAMH, OOBSCHEHHME IOJIYUYEHHBIX PE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHH,
TEOPUI U 3aKOHOB, YMEHNUE JEJIaTh BBIBOJIbI HA OCHOBAHUM ITOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHUE BBLIEIATH CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJOTMYECKHX OOBEKTOB: BUOB,
MOMYJSAUM, TNPOIYIIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHUOTeOLEHO30B U HKOCUCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHMu3MBbl, IEPEHOCA BELIECTB U IOTOKA 3HEPTUU B 3KOCUCTEMAX, aHTPOTIOI €HHbIX U3MEHEHU B
HKOCHCTEMaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IIMKIOB B
ouocdepe;

yMEHHUE TPUMEHSTH MOJTydYeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJIOTHMYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUUECKUX PELICHUI B IOBCETHEBHOM KU3HHU C L€JIbIO 00€CIIEUEHUS]
0€30MaCHOCTH CBOETO 3J0POBbS UM 3/I0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpY)KAWOIIEH MPUPOAHON Cpelle, NOHMMaHUE HeoOX0IUMOCTU
HCI0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosoruu JUIs paloHaIbHOIO
MIPUPOIOII0JIL30BAHNUS;

YMEHME pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3aJayd, COCTaBISATh CXEMbI IepeHoca
BEIIECTB M HEPIUH B IKOocHcTeMax (LeNH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuUiia IpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILICHHBATh W HHTEPIPETUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(OpMalnMK, HAYYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAJIbHBIE
9KOJIOTHYEcKHe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHCHhMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbupte  TpakTheckue (uudgpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
bubmmoreka [{OK
I buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
2 JKuBble crcTeMBI U UX OpraHu3alyus 1 https://m.edsoo.ru/7f41¢292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
4 KusaeneaTeabHOCTh KIIETKHU 6 EtptISJsI'I;I/(r)rTlZIZii(Ef)OrE 17£41292
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAJIbHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 15 bu6mmoreka [IOK
OpraHU3MOB ) https://m.edsoo.ru/7f41¢c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 Eubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

KosaunuecTBo 4acos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesl
bubmmoreka [{OK
1 JBOMONKOHHAA buoNOrHs 9 I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK aroras cpena 5 1 bubmaorexa [JOK
P PyAaiol pea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmaorexa LOK
m https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Peseparoe Bpevs 2 https:/m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
bubmmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TTO3HAHUS KUBOH
npupoabl. [IpakTuueckas pabora
) Neo 1 «Mcnons3oBanue 1 0.5 bubmuorexa [JOK
pa3IUYHBIX METOJOB TIPH ’ https://m.edsoo.ru/863e6122
M3y4YEHUN OMOJIOTHUECKHUX
00BEKTOBY
3 buosnornyueckue cucTeMHl, 1 bu6mmoreka [IOK
MPOIIECCHI U UX U3YyUEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KIICTKH. 1 bu6moreka [IOK
Bona n MuHepanbpHbIC COJTH https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue 1 bubnuoreka [JOK
OCIIKOB https://m.edsoo.ru/863e6b72
®epMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTalasbl)»
bubnuoreka [JOK
! YriteBozeL. Jurm e ! https://m.edscl)lo.ru/863e6870
8 Hyxneunossie kucnotsel. AT® 1 bubmmorexa [TOK

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




I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

OpraHnu3MoOB

? kietku. Kinetounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
Crpoenune 3ykapuoTUYECKOU
kieTku. JlabopatopHast pabora Ne
2 «M3ydeHue cTpoeHus KIeToK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxkTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpETapaTax u ux
OTIMCAHUE
bu6moreka [IOK
12 O6mer BEMECTB MK METa60MIIM https://m.edsoo.ru/863e766¢
bu6moreka [IOK
13 PorocumTes. XemocuuTes https://m.edsoo.ru/863e7c98
. bu6mmoreka [IOK
14 Juepremieckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Henenune kaeTku. MuTo3.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubnuoreka [JOK
«HaOmronearne MyuTO3a B KJIETKax ) https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIlIKa Jiyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakiusa bu6mmoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bubnuoreka [JOK
17 Tpancnuus — Guocuntes benka https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbI )KU3HU — bubnunorexa [JOK
BHUPYChI https://m.edso0.ru/863e¢7540
DopMBbI pa3MHOKEHUS bubmorexa HOK
19 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bubmuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.

71 OmnonotBopenue. JlabopaTtopHas 0.5 bubnuorexa [JOK
pabota Ne 4 «M3ydenue ’ https://m.edsoo.ru/863e81b6
CTPOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOTIPENapaTax»

2 WnnuBuayanbHoe pa3BUTHE bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/863e8436
T'eneTnka — H

23 Hzcsenc:BeHHc?gTKp? 1/(1) Bubmaorexa IIOK

https://m.edsoo.ru/863e8612
H3MEHYHNBOCTH
KOHOMEPHOCTH H BaHU
24 ?I?)I/IZHZK:]I;. ISdi)Horslggilljl?{oae bubmorexa I[IOK
https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
35 | Samonvemmomene Bu6mtorexa LIOK
https://m.edsoo.ru/863e89a4
HacJeA0BaHUs TPU3HAKOB
CleIieHHO€e Hacje0BaHue
npusHakoB. JlabopaTtopHas
0o
26 gZS}(I);:TJ:”}()SB<${)SI¥::I?§;HHHOFO u 0.5 bubmotexa [IOK
’ https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y
JPO30(¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»

7 'enetruka nmona. Hacinenosanue bu6mmoreka [JOK
MPU3HAKOB, CHEIUICHHBIX C MTOJIOM https://m.edsoo0.ru/863e8c60
M3MeHYnuBOCTb.

Henacnencreennas
28 U3MeH4YMBOCTb. JJabopaTtopHas 0.5 bubmmorexa [IOK

pabota Ne 6. zyuenue
MO 1M (UKAITTOHHOK

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




U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast HN3MEHUYHUBOCTD.

29 Jlaboparopuas pabota Ne 7. 1 0.5 bubnuorexa [JOK
«AHaIM3 MyTali y qpo30 Tkl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpenapaTax»
bubmmoreka [{OK
30 T'enernra uenosexa ! https:/m.eds00.ru/863¢8d78
PesepBubiit ypok. O600111eHUE TTIO
31 teMe «HacneacTBeHHOCTh U 1
W3MEHUYHUBOCTH OPraHU3MOB)
32 Ceneknus Kak HayKa M TIpoIiecc 1 bubmaorexa LOK
https://m.edsoo.ru/863e¢9214
33 MeTobI 1 TOCTHXKEHUS 1 bu6moreka [IOK
CEJICKITUU PACTECHUHN U KUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buoTexHosnorus kak oTpacib 1 bubmuorexa [JOK
MIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HU(POBHIE

Ne Tema ypoka KouT I Hata o0pa3oBaTe/bHbIE
. Beero POJbHBbIE paKTHYeCKHe e — p
padoTsI padoThI pecypchl

1 DBOJIIOIMS U METOJIBI €€ 1 bubnuorexa [JOK
U3Y4EHUS https://m.edsoo.ru/863ea20e

) Hcropus pazsutus 1 bubnuorexa [JOK
MIpeJICTaBICHUH 00 IBOTIOIHI https://m.eds00.ru/863e¢9570

bubmmoreka [{OK

3 MuipoososionHs ! https://m.edsoo.ru/863e9cle
[Momynsiust Kak >7eMeHTapHas
€IMHHUIIa BUJIA ¥ SBOJIIOITHH. Eubimorexa IIOK

4 Jlabopatopuas pabora Ne 1 I 0-5 https://m.edséf).ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»

5 JIBKymue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(haKTOPBI) IBOTIOIUN https://m.edsoo.ru/863e9da4

6 EcrecTBennslit 0TOOD 1 €ro 1 bubmuorexa [JOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbratel sBoIOIUN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB
1 BUJI00OpazoBaHue. Bubmiorexa LIOK

! Jlaboparopuaz padora Ne 2 ! 0-5 https://m.edsoo.ru/863e9fde
«Ornucanue NpucrnocoOIeHHOCTH
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

3 Hanpanenus u nyru 1 bubnuorexa [IOK
MAaKpO3BOIOLIUU https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BOIIOLIUN 1

10 Uctopus xu3Hu Ha 3emie u 1
METO/Ibl €€ U3YYCHUS




['unioTessl npoucxoXKACHUS

bubmuoreka [JOK

1 YKU3HU Ha 3emiie https://m.edsoo.ru/863eaSab

12 PazButne xxu3Hu Ha 3emMiie 1o bub6mmoreka [{OK
spam U eproiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI 3BOJIOIIUU
PaCTHTEILHOTO U dKUBOTHOTO

13 mupa. [Ipaktuyeckas padora Ne 1 0.5 bubnuorexa [JOK
«M3yueHne ucKomnaeMbIx ' https://m.edsoo.ru/863ea8bc
OCTAaTKOB PAaCTCHU U JKHBOTHBIX
B KOJIJICKITHSIX)

14 CoBpemMeHHas cuctema bubnuoreka [JOK
OpPraHUYECcKOro MHUpa https://m.edsoo.ru/863ea48e
OBOIIONUS YEJIOBEKA bu6moreka [IOK

15 (anTpoOMIOTEHE3) https://m.edsoo.ru/863eac2c

16 JBukymue cuibl (hakTopsl) bubnuoreka [JOK
aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTa/IUU IBOJIOLUU
YyesoBeKa

18 YenoBeueckue pacel U bubmuorexa [JOK
MPUPOJHBIE aJaNTalluH YEJIOBEKa https://m.edsoo.ru/863eaca2
Peseprubiit ypok. O60011eHUE IO

19 TeMe «BO3HUKHOBEHUE U
pa3BUTHE KU3HU HA 3eMIIe»

20 DKOJIOTus KaK HayKa

71 Cpensl oOuTaHus u bu6mmoreka [JOK
IKOJIOTHYECKHE (PaKTOPbI https://m.edsoo.ru/863eafec
AbGunoTtnyeckue (HakTopsl.

JIaGopatopHas pabota Ne 3.
2 «Mopdonoruueckue 0.5 bubnuoreka [IOK

0COOEHHOCTH pacTeHul u3
Pa3HbBIX MECT OOUTAHUS.
JlaGopatopHas pabota Ne 4.

https://m.edsoo.ru/863eb10e




«BnusHME cBETAa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bub6mmoreka [{OK

23 buommueckne daxtopu ! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonysitud. [Ipaktudeckast

24 pabora Ne 2 «IToxcuér 1 0.5
IJIOTHOCTH TIOTYJISIIIAA Pa3HBIX
BHJIOB PACTEHUI»

75 Coo01iecTBa OpraHu3MoB — | bubnuoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHE CUCTEMBI 1 bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeN

7 3KOCUCTEMBI. DKOJIOTHYECKHE 1 bubmuorexa [JOK
nupamMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [IpupoHbIEe SKOCHCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimodanpHas 1 bubnuoreka [JOK
SKOCUCTEMA 3€MJIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
orocdepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buochepe 3emiu 1

33 CocyiiecTBoBaHUE IPUPOBI U 1 bubnnoreka [JOK
4yeJ0BeUYeCTBa https://m.edsoo.ru/863ebale
PesepBHbiit ypok. O600mIeHe

34 Tembl «CooOriecTBa u 1
9KOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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