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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ynbpTaToB 0oOy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e¢ 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSIM, ONIPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Ounosiorun u €€ CTPyKTypa.

Ha Gaze nentpa "Touka pocra" oGecrnieunBaercs peannsanus 00pa3oBaTeIbHbIX MPOrPaMM
€CTECTBEHHOHAYYHOU M TEXHOJIOTUYECKOW HAINPaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMU 3aKOHOJAATEIbCTBA B cdepe o00pa3oBaHHS U C Y4YETOM peKOMEHAauui
®enepanbHoro omeparopa yueOHoro mnpeamera "buosnorus". Pabowas mporpaMma mo3BoJisieT
WHTETPUPOBATh pPEANN3yeMbIe 3/1eCh TOIXOJBI, CTPYKTYPY W COJEpKaHWE TPU OpraHU3aIuu
yueOHoro npeamera "buosorua" 10-11 knacc 6a3oBbiii ypoBeHb. Mcnonb3oBanue 060pyA0BaHUS
nenTpa "Touka pocta" mO3BOJIAET CO3aTh YCIOBUS:

® JUIS PACITUPEHUS COJIEPIKAHUS IKOJIBHOTO OHOJIOTHYECKOTO 000pYI0BaHNUS,

® IS TIOBBIIIEHUSI TTO3HABATEIILHON aKTHBHOCTH OOYYAIOIIUXCS B €CTECTBEHHOHAYYHOM
obOnactu;

® IS PpPa3BUTHS JIMYHOCTH IIKOJBHUKOB B Tpoliecce o0OydeHHUs OHOJIOTHUH, €ro
criocoOHocTell, (OpMUPOBAaHUS U YAOBIETBOPEHHUS COLMAIBHO 3HAYUMBIX HMHTEPECOB H
MOTPEOHOCTEH;

e s pabOTHl C OJJAPEHHBIMH IIKOJbHUKAMHU, OpPraHU3allid UX Pa3BUTHUS B PA3IMYHBIX
obmacTsax o0pa3oBaTeNbHOMN, TBOPUECKON JACATEIHHOCTH.

O6pazoBarenbpHas IporpaMma MO3BOJIIET MHTETPUPOBATH peain3yeMble 3/1€Ch MOAX0IbI,
CTPYKTYPY M COJIEpKaHKE MPU Opranu3anuu o0yuenus 6mosorun B 10-11 kiraccax, BRICTPOCHHOM
Ha Oasze JIFOOOro M3 JOCTYIMHBIX Y4eOHO-MeToaudeckux KomiuiekcoB (YMK). Ilpumensis
uudpoBble JIAOOpAaTOPUM Ha YypoKax OWOJIOTHH, y4alllhecs CMOTYT BBIIOJHUTH MHOXXECTBO
1abopaTopHBIX PabOT U SKCIIEPUMEHTOB IO MPOrpaMMe OCHOBHOM cTapiiei MIKOJIBI.

O6mas Oouonorus: JleiictBue ¢pepMeHTOB Ha cyOCTpat Ha IpuUMepe Karasnasbl. Paznoskenue
H202. Bmusaue pH cpenbl Ha akTHBHOCTH (epMEeHTOB. DaKTOPHI, BIMUSIONIAE Ha CKOPOCTH
mpouecca QorocuHre3a. M3ydyeHue KIETOK W TKaHEH pacTeHHl M KMBOTHBIX Ha TOTOBBIX
MUKpOTpernaparax M HX onucaHue. BblsBIeHHE HW3MEHYUBOCTH y OpPraHU3MOB. BrlsBieHue
MPUCTIOCOOTICHH Y OPraHu3MOB K cpejie OOuTaHusl (Ha KOHKPETHBIX TPUMeEpax).

[Iporpamma no 6uosoruu Jaét mpencTaBiIeHHe O 1eNix, 00 obuieil cTparerun ooyueHus,
BOCIIUTAHHUS W pa3BUTUA OOydaromuxcs cpeactBaMu ydeOHOoro mnpenmera «buomorus»,
ompezenseT o0s3aTeNbHOE TMPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHIyEeMYIO IMOCIIeI0BaTeIbHOCTh M3y4eHHs] y4eOHOro marepuaia ¢
y4ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeIbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJaIOIIMXCSl.

B nporpaMme mno OHOJOTMHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMbBIM
JMYHOCTHBIM, METAlpeAMETHbIM M MpPEIMETHBIM pe3ylbTaTaM oO0yueHHs B (opMHpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX AEHCTBUI 00yUaromuxcs 1no
OCBOEHHIO COJIEp>KaHHUs OHOJIOTHYECKOT0 00pa30BaHMUS.

B nporpamme no Ouonorum (10—11 kmaccel, 6a30BbIi YpOBEHb) peayM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B H3YyuyeHHMHM OHOJIOTHM, Onarojaps dYeMy B HeH NpocMaTpUBaeTrcs



HAIIpaBJICHHOCTb Ha PAa3BUTHC 3HaHI/II71, CBSI3aHHBIX C CI)OpMPIpOBaHI/IeM CCTCCTBCHHO-HAY4YHOTI'O
MHUPOBO33pPCHUA, IIECHHOCTHBIX OpI/IeHTaHI/If/’I JIMYHOCTH, 3KOJOT'HYECKOT'O MBINIJICHUA,
MPEJICTAaBICHUA O 370pOBOM 00pa3e JKM3HH W OEpPEeKHBIM OTHOIIEHHWEM K OKpYKaromei
npupoaHOH cpene. [loaromy Hapsay ¢ H3ydeHHEM OOMIEONOIOTHIECKIX TEOPHId, a TAKKE 3SHAHUN
O CTPOCHHU JKHUBBIX CHCTCM PA3HOI'0 paHra W CYMHOCTH OCHOBHBIX IPOTCKAOIIMX B HHUX
MIPOLIECCOB B MPOTPaMMe IO OMOJIOTHH YICIICHO BHUMAHUE HCITOJIb30BAHUIO MOJTydEHHBIX 3HAHUN
B HOBCGHHGBHOﬁ KU3HU JId PCHICHUS NPUKIIAAHBIX 3aJa4, B TOM YHCIIC! HpO(I)I/IJIaKTI/IKI/I
HACJIC/ICTBEHHBIX  3a00JICBAHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBAaHHS DKOJIOTUYECKHU IIEJIECO00PA3HOTO MOBEICHHS B OKPY)KAIOIICH MPUPOIHON Cpee,
a”Hajn3a BIMSIHUS XO3SUCTBEHHOU ACATCIIBHOCTU 4YCJIOBCKAa Ha COCTOAHHUC IIPHUPOAHBIX U
HCKYCCTBCHHBIX 3KOCHUCTEM. VYcunenne BHUMAHUI K HpHKﬂaﬂHOﬁ HAIpaBJICHHOCTH y‘I€6HOFO
npeamMeTa «bnonorusy MMPOAUKTOBAHO HGO6X0)II/IMOCTBIO obecrieueHus YCJIOBI/Ifl AT pCIICHUA
OJIHOM M3 aKTyaJbHBIX 33J1a4 MKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOPAs MPeroaraet
(dbopMHpOBaHHE Y OOYYAIOIIUXCS CIMOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYIHO
Pa3BHBAIOIICTOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHS 3aHUMaeT BakHOe MecTo. OHa
obOecnieunBaeT (GopMuUpoBaHHE y OOy4alOUIMXCs NPEJACTABICHUNH O HAy4YHOW KapTUHE MHpa,
pacmupsieT 1 0060011aeT 3HaHUS 0 )KUBOM NpUpoJe, €€ OTIMYUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHW3aIliil W DBOJIONWHU, CO3MaET YCIOBHS JUIA: IO3HAHUS 3aKOHOB JKHUBOH IPHUPOJIHI,
dbopmupoBaHus (YHKIIMOHATHPHOW TPaMOTHOCTH, HaBBIKOB 3/JI0POBOTO U Oe3omacHoro obpasa
KHU3HH, SKOJOTHUYCCKOTI'O MBIIJICHHA, HEHHOCTHOI'O OTHOIICHUS K JKUBOU IprUpoac U 4CJIOBEKY.

Bonpmoe 3HadeHWe OHWOJIOTHST WMEET TakXkKe [UIS PEIICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3371a4 CPeAHETO 00Iero oopasoBanusi, colMaan3anuu odoydarommxcs. M3yuenue
OnosoTuM 00ecreunBaeT yCIOBHS sl HOPMUPOBAHHS MHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpPBI, CHOCOOCTBYET HHTETpAIUU
OMOJIOTUYECKUX 3HAHUH C TPEICTABICHUSIMH W3 APYrHMX YYEeOHBIX NPEJIMETOB, B YaCTHOCTH,
¢bu3uku, xumun U reorpaduu. HazpaHHbIe MOJOXKEHUS O MPEeIHA3HAYCHUN YUYEOHOTO MpeaMeTa
«buonorus» coCTaBUIM OCHOBY JIJIsl ONIPEACTICHHS TIOIX0I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
COJICpKaHMUs, TIPEJICTABICHHOTO B TIPOTrPaMMe 110 OUOJIOTHH.

OT16op coneprxkanust yueOHOTO npeamera «buosorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIHMHA KYJBTYPOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUHM C KOTOPHIM OOYYaIOMIMECs JOJKHBI
OCBOUTH 3HAHHS M YMCHHS, 3HAUYUMbIC il (popMUpOBaHUS OOIIEH KyJIbTYpbI, OTPEACISIONINE
aJICKBaTHOE TIOBEJCHUE 4YEJIOBEKA B OKPYKAIOUICH NPUPOJHOW Cpene, BOCTPEOOBaHHBIC B
MOBCEIHEBHOM KU3HU U MpaKTH4ecKou nesTenbHocTH. Ocoboe MeCcTo B 3TOM cHcTeMe 3HaHUU
3aHUMAIOT 3JEMEHTBI COJCPXKAHUS, KOTOPbIE CIY)KaT OCHOBOM isi  (OPMHPOBAHUS
NPEJCTaBICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHE MHpa M I[EHHOCTHBIX
OPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHHU3AI[MH OHOJIOTUYECKOTO 00pa30BaHHUSI.

CTpyKTypHpOBaHHE COJEpXKaHUs y4eOHOro Marepuajia B TporpaMMe 10 OHOJIOTHU
OCYILIECTBIIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHWUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSX
KUBOU MPUPO/IBL, 0 €€ YPOBHEBOM OpPraHU3alliy U SBOJIOIHUH. B COOTBETCTBHUY C 3TUM B CTPYKTYpE
yuebHoro mpeamera «bruonorus» BbIAETIEHBI CIEAYIONINE COJepKaTeNbHble TUHUU: «buonorus
Kak Hayka. MeTo/ibl HaydHOTO MO3HaHUA», «KileTka kak Omosoruyeckas cucreMay, «Opranusm
Kak Omoyiornueckas cucrema», «Crucrtema ¥ MHOTOOOpa3ue OpraHudeckoro Mupa», « IBOJIONUS
KUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Lenp uzydyenus ydebOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAJICHUE
0Oy4aroNMMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHATBHOM OpPraHW3aIllUU >KUBBIX CHCTEM



Pa3HOro paHra v nNpuoOpeTeHrne YMEHUN UCIOJIb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JECHCTBUM B
OTHOIICHUH 0OBEKTOB KMBOW MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTiokeHne neiau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
o0ecrieynBaeTcsl PEICHUEM CIIEAYIONUX 3aay:

OCBOEHHE 00YUaIOIIMMHUCS CHUCTEMbI 3HAaHUH 0 OMOJIOTMYECKUX TEOPHSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM s  (popMUpOBaHUS
IIPEJICTAaBICHU O ECTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOJaX HAay4YHOI'O I[O3HaHUA,
CTPOEHUHM, MHOTOOOpa3sMu U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOIO YpPOBHS OpraHu3allvy,
BBIJIAIOIIUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEAOBAHUSAX B OMOJIOTHH;

(dbopMupoBaHHEe y OOYJArOIIMXCS IMO3HABATEIBHBIX, WHTCIUICKTYaIbHBIX W TBOPYCCKHX
CIOCOOHOCTEH B Ipollecce aHaNIM3a JaHHBIX O MyTSX Pa3BUTHUSI B OMOJIOIMM HAay4YHBIX B3IJISAOB,
UJIeN U TI0/IX0/I0B K U3YYEHUIO JKMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlNH;

CTaHOBJIEHHME Yy oOydaromuxcs oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'paMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLIEHWBATH SIBJICHUS OKPYXAIOIIEr0 MUpA >KUBOW MPUPOIBI HA
OCHOBAHHWU 3HAHUW U OTIBITA, TIOJIYUCHHBIX TIPU U3yUYEHUU OMOJIOTHH;

(dbopmupoBaHHe y OOyYaroIIMXCsl YMEHHH WIUIIOCTPUPOBATh 3HAYEHUE OHOJOTHYECKHX
3HAHUW B TPAKTHYECKON NIEATETHHOCTH YEJOBEKA, Pa3BUTUM COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >XHBOW TIPUPOJIBI,
HE0OX0IMMOCTH OEpPEeKHOTO OTHOIIEHHS K HEW, COOMI0ICHUS] STUYECKUX HOPM TpU NMPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS 3KOJOTHYECKON
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUW M YMEHUW B MOBCEAHEBHOW KU3HM JJISI OLIEHKU
MOCJICICTBUN CBOEH JIEATEIIBHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIEeH cpene, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHHE Mep TTPO(DUIaKTHKY 3a00IeBaHU.

B cucreme cpeanero obuero o6pazopanus «buonorusy», nydaemas Ha 6a30BOM ypOBHE,
SBJISETCA 00s3aTeIbHBIM Y4Y€OHBIM IPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBEHHO-HAYUYHBIE ITPEIMETHI.

Jliia u3ydenus 6uosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oOpa3zoBaHUs OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Hezento), B 11 kimacce — 34 gaca (1 yac B HeeIno).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QuIoco(Hei, 3TUKOH, ICTECTHKOW W mpaBoM. Ponb Ouosoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NpHUPObI (HAOIIOAEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIMS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHuss Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OWocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTaB U CTPOCHUE KJIETKH.

XHUMHYECKUH COCTAB KJIETKU. XUMUYECKUE IIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTBHI.
Bojnia u MuHepanbHbI€ BellleCcTBa.

@yHKIMU BOJbl M MHUHEPAIbHBIX BEUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnMble
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruueckue karaiau3aTopel. CTpoeHue (epmMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMoJiMcaxapuabl (Kpaxmaj, TJUKOTeH, Ieiutrono3a). buonorndeckue QyHkumuu
YTJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. HyxneoTnasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u

byHKIMH.



[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knerka kak nenoctHas xuBas cucrema. OOIue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpana, mosekynbl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTrueckoil kinetku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKU.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHHU.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: IIIC, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPUH, T1acTubl. [Iporcxoxaenrne MUTOXOHIpUN U riacTul. Buiel
mwiactul. HememOpaHHbIe OpraHOWIbl KIETKHA: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHoM0B KJIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000J0uKa, KapuoIuiasma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHBOM  MIPUPOJIE»,
«Pacrmpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM HIPUPOJIEN.

Tabmumpsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHUX 3lieMEHTOB», «CTpoeHue
MOJIEKYINBI BoJbI», «brocunTes Genka», «CTpoeHne MoJeKkyisl 6enka», «CTtpoeHue pepmeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynsl ATD», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HME pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpOCHHE sApa KIETKH», «YTIEBOABD, «JIMIUIbI».

O6opynoBaHue: CBETOBOW MHKPOCKOI, 000pyHOBaHWE JUIsl MPOBEIEHUS HAONIOICHUH,
U3MEpEeHUl, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopnas padotra Ne 1. «M3ydyeHHe KaTaJIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

Jlaboparopuas pabora Ne 2. «M3ydyeHue CTPOCHUS KIETOK PACTEHHMH, XUBOTHBIX U
0akTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

Tema 4. JKuznenesiTeJLHOCTh KJICTKHU.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisanus (TUTaCTUYECKHH OOMeEH) |
TUCCUMUIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOGHBINH U rereporpodHbiif. Poib depMeHTOB B 0OMEHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUHN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peakuuu (dorocuHTe3A.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3Upylomuye OakTepuu. 3HaYeHHE XEMOCHHTE3a Ul JKU3HU Ha
3emue.



Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM  KJIETOYHOE  JpIXxaHue. OKHCIUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ero cBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHciasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢hopmel )ku3HU — BUpYCHl. McTopus oTkpbiTust Bupycos (. 1. IBanoBckuit).
OcoOeHHOCTH CTpPOEHHsS W KM3HEHHOTO IHMKJIA BUPYcoB. bakrepmodaru. bonesHu pactenui,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmMmmyHnonepunura yenoseka (BUY) —
Bo3Oymutens CIIWa. OOparHas TpaHCKpUNIMs, peBepra3a W HHTerpasza. llpodunakrtuka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

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

Tabmuupt w  cxembl: «Tunel  muranms», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIW[a, Oakxrepuodaray,
«Pemmukarus JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenune [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mukn, WM SKU3HEHHBIM UK KieTkd. WMHTepdaza m mwmto3. [Iporieccsr,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUTOMAHBIA W TAaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomaruel. LluTonoruueckre OCHOBBI pa3MHOXKEHUS U MHAWBUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne knetku — Muto3. Craguu muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSIX
MHUTO3a. broJIOrnueckuii CMbICI MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0€ 1 OJI0BOE. Buabl 6ecnonoro pa3sMHOKEHHUS:
JiefieHue HaJlBoe, MOYKOBAHHE OJIHO- U MHOTOKIIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHBHOE
pa3mHoxeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKLIHH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. IIpoueccel, mpoucxondimue Ha ctaausix Mmeinosa. [loBeaeHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Me03a.

I'amerorenes — mpouecc 00Opa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE kKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WnpuBuayanbHOoe pa3BUTHE (OHTOreHe3). DOMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIBHOIO Pa3BUTHS Yy TMO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTpyisius,
opranorenes. IloctamOpuonanpHOe pa3BuTHe. THITBI TOCTAMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.



Poct u pa3Butue pacrenuil. OHTOr€HE3 IBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumuu:

Tabmuuer u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTku 0aKTepuii»,
«CtpoeHue TNOJOBBIX KIeTOK», «CTpoeHue xpomocombl», «Kietounblil mukm», «Pemnukanus
JHK», «Muto3», «Meno3», «lIpsmoe n Henpsimoe pasBuTHe», «l'aMeTorenes y MIleKOIMTarOINX
1 4enoBeKay, «OCHOBHBIE CTAJMM OHTOI'CHE3a.

O6opynoBaHue: MHUKPOCKOI, Mukpomnpenaparbl «CriepMaTo30u/pl MIEKOIUTAIOIIETO,
«SlifexsieTka MIIEKONUTAIOIIEro», «KapuoKkuHe3 B KJIeTKaxX KOPELIKa JIyKa», MarHUTHAsE MOJIEIIb-
anmuukanus «Jlenenne kinetkuny», moaens JTHK, monens metada3zHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopuast pabota Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM |
SMOpHOJIOTUU B CTAHOBJICHUH T€HETHKU. BKita poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeTopl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTn4eckasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUI.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOE CKpeIUBaHUEe. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MOoKoIeHUs. [IpaBuino
JTOMHUHHMPOBAHUS. 3aKOH pacHIelyieHus MNpu3HakoB. ['mmore3a unctoThl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UpPYIOLIee CKpelldBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno crHerieHHOMY
HacJe10BaHUIo reHoB. HapyllieHne clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1Ia. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporamMeTHble OpraHu3Mbl. HacienoBaHue npu3HAKOB, CUEIUJIEHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Poib cpenbl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIIMOHHOW HW3MEHYUBOCTH.
Bapuaunonsslii psan v BapuanonHast kpusas. Hopma peakuuu npusnaka. KosimuyecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAs, U3MEHUYMBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 u T1OJIOBOM TmpollecC — OCHOBAa KOMOMHAaTMBHOW H3MEHYMBOCTH. MyTallMOHHas
n3MeHYnBOCTh. Kiaccudukanuss myranuid: TeHHblE, XpOMOCOMHBIE, I'eHOMHble. YactoTa U
MPUYMHBI MyTalil. MyTtarennbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. Y. BaBuiosa.

BHesniepHas HacaeICTBEHHOCTh U U3MEHUUBOCTbD.



I'enernka uenoBeka. Kapuortun uenmoBexka. OCHOBHBIE METOAbl T'€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUITUPOBaHUE, B TOM umncie ¢ nomometo I1I[P-anamm3a. HacnenctBenusie 3aboieBaHUS
YelloBEeKa: TIeHHble 0oJie3HH, OOJIE3HM C HACIEACTBEHHON  IpPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[Ipunuumner 310poBoro obpasa KU3HHU, JUATHOCTUKH, TPO(PHIAKTUKA U JICYCHUS TCHETHYECKUX
Oone3nell. MennuKO-TeHEeTUYeCKOe KOHCYIbTUPOBAaHHE. 3HAUYCHUE MEAWIMHCKOW TEeHETUKHA B
MIPEIOTBPALLIEHUH U JICYEHUU T€HETUUECKUX 3a00JIeBaHUI YEI0OBEKa.

JdemoHcTpaumnu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIUIeHUss M €ro IMTOIeHETUYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«urubpunnoe ckpemuBanue», «lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3aumoaeiicTBue aluIeIbHBIX T€HOBY, «[ €eHeTnYecKne KapThl pACTEHHI, )KUBOTHBIX U
yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIENIOBaHUS, CLEIUIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukauoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTanMoHHas
W3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HenomaHoe
IOMHUHUpOBaHHue», «lurulOpunnoe ckpemmBanuey», «llepexkpéct Xpomocom», MHUKPOCKON U
MHUKporipenapat «/[po3odunay (Hopma, myranuu GOpPMBI KPHIIILEB U OKPACKH Teja), repobapuid
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUAHOTO U JTUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «M3ydeHne MoaupUKaIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BApHUAIIMOHHOTO PAJIa U BAPUAIIIOHHOM KPUBOI.

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30mibI Ha TOTOBBIX
MUKpOTMpenaparax».

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexius Kak Hayka U mpolecc. 3apokIeHue celleKIMK U foMectukanus. Yuenue H. W.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeJIeKIMU. MacCOBBbIi U WHAUBUAYAIbHBIN OTOOpHI B CENEKIUU
pactenuii u )UBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras muaus. CkpenuBaHue YucThixX TuHui. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe
CKpemuBaHue — ayrOpuauHr. OtganénHHas ruOpuamzanus u e€ ycnexu. McKyccTBEeHHBIM
MyTareHe3 M TMOJYYEHHE MOJMUIUIONAOB. JIOCTM)KEHUSI CEeNEeKUMU PpaCTEHUM, KUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHonoruss kak oTpaciab NpPOU3BOJACTBA. ['€HHas WHXKEHepHs. ITanbl CO3AAHUS
pexomOunantHot JIHK wu Tpancrennsix opranm3moB. Kiierounas wumxkeHepus. Kietounsie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKONPOAYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

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

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arusy, «Paboter akamemmka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
OMOTEXHOJIOTHIY.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COPTOB
pactenuii, repdapuil «CenbCKOX035CTBEHHbIE PACTEHUSI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHAS OMOJIOTHS.

[Ipennocelnky BOSHUKHOBEHHS SBOJTIOIIMOHHON TEOPUU. DBOIIOIMOHHAS TEOPHUSI U €€ MECTO
B Onosioruu. BiusiHre 9BOIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CeuzerenbcTBa dBOJONNA. [laneoHTOIOrHYECKHE: TOCTIEA0BATENHFHOCTD TOSIBJICHUS BUIOB
B TMAJICOHTOJIOTHYECKOW JIETOMUCH, TepexoaHbie (GopMbl. buoreorpaduyeckue: CXOJICTBO H
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTWYHbIE, PYIUMEHTAPHBIE OpraHsl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennocwliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBukyiire Cuibl SBOJMIONMHM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesiéHHAas H3MEHYMBOCTh, Oopb0a 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MukposBontouus. [lonynsuus kak eIMHULIA BUAA U S3BOITIOLUH.

JBuxymue cuibl (akTopbl) 3BOJIONWU BHUIOB B Mpupoae. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAs N3MEHYUBOCTD. [lomynsiinmoHHbIe BOJIHBI U Apeiid reHoB. V30s1us 1 MUTpanus.

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

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Bodronuu. [Ipumepsl mpucnocoOneHuit
y opranuzmMoB. ApoMop(h03bl U UIN0-aJaNTAIUH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorusi. DopMbl 3BOIONUK: (GUIETUYECKas, TUBEPTeHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMocTh SBOTIOIUH.

[IpoucxoxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAs padalus.

JdemoHcTpauuu:



[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromep, A. H. CeBep1ios.

TaGnuuet u cxembl: «Pa3BUTHE OPraHNYECKOTO MHpa Ha 3eMiie», «3apoIbIIy MO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepukcy, «Popmbl 60pHOBI 32 cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOPY,
«MHoroob6pa3ue COpToB pacTeHHit», «MHOrooOpazue MOpoJ KHUBOTHBIX», «llomymsum,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopdo3ery, «Manoamantamumy», «O0mas nereHepanus»,
«/IBmxymue cuisl 3Bostonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILLECTBOBAHUEY, «IIpucnoco6ieHHOCTh OpPraHU3MOBY, «['eorpaduueckoe
BHJI000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3JIMYHBIMU THIIAMH OKPAcKu, HA0OP IJI0JI0B U
ceMsiH, KoJuteKuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUM Y JKUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOEeHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJulekius «DopMbl COXpPaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/lpozoduna» (HopMma,
MyTaluu GOpMbI KPbUIHEB U OKPACKH Tela).

JlabopaTopHble M IpaKTHYecKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUUESCKOMY KPUTEPUIOY.

Jlabopatopnast pabdota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHME 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble rumnorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBOMIONUA. AOWOTCHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonnn. HavaneHbIe 3Tamnsl Onostorudeckoit sBooruu. ['unoreza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYpP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M UX 3BOJIOLUS.
@opMHpPOBaHKE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3BuTue xu3HU HA 3emiie Mo 3paM U niepuogam. Karapxei. Apxeickas 1 mpoTepo30McKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKHA, OPAOBUKCKHM, CHUTYPUUCKUH, TEBOHCKUM,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kaiino3zoiickas spa v €€ nepuo/apl: MaJeoreHOBbI, HEOr€HOBbIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa M TIeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNE, paclBeT
Y BBIMHUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue 3BOIMIOUUMU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
IIPOUCXOXKICHUN YeJIoBeKa. MeToibl n3ydeHus: aHTpornorese3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
U KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.

JBwxyiie cuibl  (akTopbl) aHTpororeHe3a. HaciencTBeHHas M3MEHUYUBOCTh U
ecTecTBeHHbIN 0TO0p. OOmecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHHE OPYAUN TPYZa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTaJUM M BETBU DBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK YMEIbIN,
UYenosek mpsaMmoxonadimuii, YenoBek HeaHAepTanbCckui, YenoBexk pasymHsld. Haxonku



MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHas), MOHTroOJIoMAHas  (a3MaTcKo-aMepuKaHckas).  YepTsl
MIPUCIIOCOOICHHOCTH MIPEICTABUTENICH YETIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBaHUs. EqMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

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

Tabmuier u cxembl: «Bo3aukHoBeHUEe COJIHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYEeCKOTrO
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHasl CHCTeMa OpraHUYecKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBeKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTHYECKUX HAXOJO0K
MPEKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «UelIoBeuecKre pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CICTKHA WM M300paKeHUsT KaMEHHBIX OPYyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKass Ta0uIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktuueckas padota Ne 1. «M3ydeHne MCKOMAEMBIX OCTaTKOB PACTEHUW U YKHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DOKOJOTUSIT KaK Hayka. 3aJayd W pa3lelibl AKOJOTHMU. METOoabl 3KOJOTUYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYeCcKHe U aHTpororeHHsie. JlelicTBre 3K0Iornyeckux (akTOpOB HAa OPraHU3MBI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHust OpraHu3MoB K JecTBHIO abnoTueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne dakroppl. Buasl OMOTHYECKHMX  B3aUMOJCHCTBHI:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKAa3aTelNH MOMYJISIUH:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

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

Tabmuiet u cxembl: kapta «l[Ipupoansie 3086 3emiu», «Cpeasl 00UTaHUs OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopuas padora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PaCTEHUIN U3 Pa3HBIX MECT
oOuTaHu».

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuomneHo3. CTpykrypbl  OHOLIEHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTBI, PpEIYIEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHCTEM: YCTOHYMBOCTD, CAMOPETYIISLus, pa3BuTre. CyKieccusl.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO3CTBEHHOE 3HAUCHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepuaackoro o 6uocdepe. I'panuiibl, coctas u cTpykTypa 6uocdepsi. XKusoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTHM Ouocdeppl Kak TI100anbHOW HIKOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTpoOnoTeHHbIE W3MeHeHus B Ouocdepe. ['moGanpHbIC
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHre Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOJHBIMHU pecypcaMM U UX
ucnojb3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

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

TabGmuuel u cxemsl: «Ilumebie nenn», «buoneHo3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«KOoCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOTO Jiecay, «broieHo3 BogoéMay,
«ArpoueHo3», «lIpumepHble aHTPONOreHHblE BO3JAEHCTBHS Ha HpUpoay», «Baxueimue
MCTOYHUKM 3arpsi3HEHUs BO3[yXa U I'PYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBisiOLIast
ouocheprl», «PakTopsl gerpagauuu  nouBy», «llapHukoBblii  APdekT», «DakTophl
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MOJeIb-anmiInKanus « TunuuHse 6M0oLeHO3bI», repbapuil «PacTutensHble
cooOuiecTBa», KoJulekuuu «buorneHos», «BpeauTenun BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJUIEKIMH pacTeHUl U JKUBOTHBIX, NPHHAICKALINE K pPasHbIM
HKOJIOTHYECKUM rpymam oaHoro Buaa, Kpacuas kuura Poccuiickoit deneparn, n3o0pakeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMucs MPOrpaMM CpeIHEero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00Y4JaIOIMXCsl PYKOBOJICTBOBATHCSI B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMU, NPUCYIIMMU CHCTEME OMOJIOTMYECKOTO
o0pa3oBaHus, HAJTMYUE KOJOTHYECKOTO NMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHUA MPEIAMETA «bronormsay JOCTHUI'alOTCA B C€IHNHCTBEC
y‘-Ie6HOI\/II A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEJICHHS W CIHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MAaTPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHMs, OEpEeKHOTO  OTHOIIEHHA K  KyJbTypHOMY  HACIEIUI0 U TpagullusaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH OOy4alOHIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTalui, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOMN AEATEIHLHOCTU MPHU CO3/JaHUU YY€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JIGHCTBUSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTIO
B3aMMO/ICHCTBHS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COL[MAIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBAXHUTEIHHOTO OTHOLICHHUS K MHEHHUIO
OTIIIOHEHTOB MPH OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHMS;



TOTOBHOCTb K T'YMAaHUTapHOM U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKECHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKIX YYEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OHOJIOTMM B TO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoe:xx 1I€EHHOCTh, TOTOBHOCTD K CITY>KEHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAITUIO ¥ PUHUMATH OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh Ha
MOpPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUHU C TPAIULIMAMU Hapo 0B Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAaHHE SMOIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

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

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKEe U peau3alus 3J0pOBOro u 6e3omnacHoro odpasza >ku3HH (310pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWI HWHAMBUAYAIBHOTO M KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAOT00HeE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATh U CAMOCTOSITENILHO BBITIONHSATh TAKYIO JESTEbHOCTD;

WHTEpEC K pa3jMyHbIM cdepaM MNpodecCHOHATbHON NESTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



AKOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U ITyTEeH UX PEIICHUS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOJIOIOJIB30BaHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHHUS B TPUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHUYECKOW KYJIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YMTATEIHCKON KYIbTYpPhI KaK CPEICTBA B3aMMOICHCTBHS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MUpEe KaK O €AWHCTBE TMPUPOJbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JIb30BAHHUIO MTPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOIIMXCS JAHHBIX C LEJIbI0 TOJYy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITeTbHOCTh MHIUBUIYyaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOro mpenmera «bHONOTHsS» BKIIOYAIOT:
3HaUYUMBbIC IS (OPMHpPOBAHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) OOIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(rUKy METOI0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBJICHUE, MPOIECC, CUCTEMa, HAyYHBIH ()aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsl, UCCIICOBaHKUE, HAOIIOJCHUE, M3MEPEHHUE, SKCIICPUMEHT W JIPYTUX), YHHBEpPCAIbHBIC
ydeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIATHBHBIC), 00CCIICUNBAIONITNE
dbopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIUH OOYUYaIOITUXCS,
CIOCOOHOCTh oOy4Jaronuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHBbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIbHON MTPAKTHKE.

MetanpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETr0 OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiajieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITSIIBHO (DOPMYJIMpOBaTh M aKTyaIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCII0JIb30BaTh IPH OCBOCHUH 3HAHHMK MPUEMBI JIOTHIECKOTO MBIIUICHHS (aHAJIN3a, CHHTE3a,
CpaBHEHHUA, Kiaccuukanuu, 0OOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTUYECKUX TOHSATUHN
(BBLIENSATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMH MOHITUSIMU);

OTIPEIeNIATh LEIN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C MOCTaBICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsl OObscHEHUs (aKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIE, IETYKTUBHBIE, IO AaHAJIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBIBOJABI U
3aKITIOUCHUS;

MPUMEHAITh CXEeMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI PazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30Bble HCCIeI0BaTeIbCKHE AeiCTBHSA:

BIIJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENBCKON U MPOEKTHOM JESITeNbHOCTH, HaBBIKAMHU
paspelieHus mpooieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TMOMCKY METOJOB
pelIeHUs MPaKTUYECKHUX 3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIOJIb30BaTh Pa3NIMYHbIE BUIBl JEATEIHHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEpPIPETAINH, MPEOOPa30BaHUI0 M MPUMEHEHUIO B YUEOHBIX CHUTYalHsIX, B TOM YHCIE MpPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;



(opMupOBaTh HAYYHBIA THII MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHUEH, KIIIOYEBBIMH
MOHATHSIMHA M METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a7ayll B OOpa30BATEIBHON NESATEIBHOCTH H
KU3HEHHBIX CHTYAIHSIX;

BBISIBJIAITh TPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJlM3HpOBaTh 3ajady, BBIIBUTAThH
TUIOTE3Y €€ pelIeHHs], HAXOIUTh ApIyMEHTHI JJIS I0Ka3aTeIbCTBA CBOUX YTBEPKACHUI, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PELICHHUS;

aHAJM3UPOBATH MOJIYYCHHBIC B X0/I€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OI[CHUBAThH
UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHHBAThH IIPHOOPETEHHBIN OTIBIT,

OCYILIECTBJISITh LEJICHAINIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANTBHYIO CPENY;

yMETh TIEPEHOCHTh 3HAaHHWSA B I[IO3HABATEIBHYID M  TPAKTHYECKyl0  00JacTu
KHU3HEJESITEIbHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJIEH, IpeyIaraTb OpPUTHHAIBHBIC TOIXOIBI W PEUICHHS, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE aJlbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAaX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIIOTUIECKUX CIIOBAPSX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OTOOpe
OunoslornuecKkoi nHpopMauy, He0OX0IUMOMN ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (GOpPMYy MpeACTaBlICHUS OHOJOTrHYECKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrHYecKou
uHpopmalren: NPUMEHITh XUMUYECKUE, (PU3MYECKUEe W MaTeMaTH4YeCKHE 3HAKW U CHMBOJIbI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUA U 3alIUTHl  HHPOpMAIMK, HWHDOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€liCTBUSIMM :

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBAThH B JHAJIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JMajora WiH JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJibHbIE CpeACTBA OOILIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIUKTHBIX CUTYaIMil, yMETh CMATYATh KOH(PIUKTHI U
BECTH N1E€PETOBOPHI;

BJIQJIETh PA3JIMYHBIMHM CIOCOOaMH OOIIEHUS W B3aUMOJEHCTBHs, MOHUMATh HAMEPEHUS
JPYruX JIOJIeH, MPOSBIATh YBOKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPpEeKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;



pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEILHOCTD:

[IOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl Ipu
peneHn: OHOIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH yIeOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX NIEHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCMCTBUMN, pacpeneATh POJIA C yY4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTHBHOE CTPAaTETMYECKOE IIOBEJIEHHWE B pPAa3jIMYHbIX CHUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

1) camoopranu3amnus:

HCIOJIb30BaTh OMOJOTMYECKWe 3HAaHUS MJIs BBIABICHHS NOpoOJieM M HX pelieHHs B
KU3HEHHBIX M Y4eOHBIX CUTYalUsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€TIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IMOCTYIKAax M0 OTHOLIEHHWIO K >KMBOM NpPHpOJE, CBOEMY 3J0POBbIO M 310POBBIO
OKpYXaroIluX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh MO3HABATENIbHYIO JEATEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOM NEATCILHOCTH U
AKHU3HEHHBIX CUTYyalUsX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANIOUTECHUM];

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIHPOKOM 3pYUIIMK B Pa3HBIX 007acCTIX
3HaHUH, NOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HABBIKAMM MO3HABATENILHON pedUIeKCUU KaK OCO3HAaHUS COBEpILIAeMbIX JEHCTBUN
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuu
IUIsL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEIICHMS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTBI JPYTUX IIPU aHAIMU3€E PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



IIPU3HABaTh CBOE IIPABO U IPABO APYrHX HA OLUIHOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYroro YeJIOBEKA.

NPEJMETHBIE PE3YJIbTATBI

[Ipenmertnsie pe3ynbraThl ocBoeHHs rnporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CHEIU(HUUECKe UIs y4eOHOro npenmera «buonorusy HaydHble 3HAHHSA, YMEHUS U
CrocoOBbl JEMCTBUH TIO0 OCBOCHHIO, HMHTEPIPETAllM M IMPEoOpa30BaHUIO 3HAHUM, BHIBI
JEATETBHOCTH TI0 TMOJyYSHUI0 HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWN B Pa3UYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
MPEeIMETHBIEC PE3YJIbTAThl PEACTABICHBI 110 TOIaM 00yUeHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO ipenmeTa «buonorusy» ¢ 10 knacce nomxHbI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OHOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIe POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA TSl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COAEpKaHUE OMOJIOTHUECKUX TEPMUHOB M MOHSITHH: )KU3Hb, KIETKA,
opranusm, MeTabo13M (0OMEeH BEIeCTB U IPEBPAIlleHHE SHEPTHH ), TOMEOCTa3 (caMOoperysius),
YpOBHEBasl ~ OpraHM3allUsl  JKUBBIX  CHUCTEM,  CaMOBOCIIPOM3BEICHHE  (PETPOIYKITHS),
HACJIEICTBEHHOCTh, I3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTHYECKHE Teopur (KJIETOYHAs, XPOMOCOMHAas, MYyTalllOHHas,
LIEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Omosorun), 3akoHbel (I'. Mennens, T. Moprana, H. W.
BasuioBa) u yuenus (0 meHTpax MHOT00Opa3us ¥ MPOUCXOXKACHUS KyJIbTYpHBIX pacTeHuid H. U.
BasuiioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMU HAay4yHOTO IMO3HaHUS B OMOJIOTHMHU: HAOIIOAECHHWE U OIMCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHE OHOJIOTUYECKOTO
HKCIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PE3Yy/IbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KIIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHA BELIECTB U
MPEeBPALIEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PAa3MHOKEHHUS, UHAUBUAYATbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOJTYyUYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKUX MPOIIECCOB U
SIBIICHUH, JJI IPUHATUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENbI0 O0eCTIeueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JIIOJAEH, COOJIOACHUS HOPM
IPaMOTHOTO TMOBEJIEHUSI B OKPY)KAIOLIeH NpUpOJHONW cpene, MOHMMaHHE HEO0OXOAMMOCTU
UCTOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM OHOJOrMH M OMOTEXHOJIOTHH JUIsl palMOHAIbLHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble TI'eHETHYEeCKHe 33Jadd Ha MOHO- M AUTHOpHIHOE
CKpelIMBaHUe, CIIETUIEHHOE HaclleZIoBaHHE, COCTAaBIIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBaHUS
JUIsl IpeICKa3aHus HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JJAOOPATOPHBIE U MPAKTHUYECKUE paboThl, COONIOAATh MpaBUia IpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;



yYMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPHPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHHUsl, BKIIIOUYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpeICTBa
MaccoBO# MH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUHYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U YCTHbIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl 0CBOCHUS yueOHOr0 npeamera «buosnorus» ¢ 11 knacce NOIKHbI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OMOJOTMHM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, pyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJepxaHNe OMOJIOTUYECKUX TEPMUHOB U MOHSITHI: BUJ, NOMYJIALINS,
reHo(oHJ, SBOJIONMS, JBHXKYIIME CHUJIbl  ((aKTOpbl) SBOJIOLHUH, MPUCIOCOOIECHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLIEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeNH MUTaHus, SKOJOTHYecKasi MupaMuaa, OMoreoeHos, onocdepa;

yMEeHHe Wu3jarath Ouojoruueckue Tteopuu (3BostounoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKass TEOPHS SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapIiieBoro cxocta K. M.
bapa, uepenoBanus TiIaBHBIX HampasieHuM u myrted sosronuu A. H. Ceeprosa, ydeHus o
ounocdepe B. 1. Bepraackoro), onpenensaTe rpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOTO IIO3HAHUS B OMOJIOTMU: HAOIIOAECHUE U OIMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJIEHHUM, OpraHM3alus U IPOBEACHUE OHOJIOrHYECKOro
JKCTIIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX DPE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE J€JIaTh BIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3YIbTAaTOB;

YMEHUE BBIIEISATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUSI OMOJIOIMUECKUX 0OBEKTOB: BUJIOB,
HOMYJALUM, NPOIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OLEHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, NEUCTBUS 3KOJOIMUYECKHX (aKTOpPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB ¥ IOTOKA SHEPIMU B 3KOCHCTEMAaX, AaHTPOIIOI'€HHBIX N3MEHEHHH B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX LMKIOB B
ounocdepe;

YMEHUE NPUMEHATH MOJTy4yeHHbIE 3HAHUS A 0ObSICHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBIICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUH B TOBCEIHEBHON )KU3HHU C 11€JIbI0 00ecTiedeHus
0€30IIaCHOCTH CBOEr0 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIHOJEH, COONIIOJEHHUS HOPM
IPaMOTHOIO IMOBEJICHUsI B OKpY)Kalolled NpUpOJHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
UCIOJIb30BAHUSA JOCTHKEHUM COBPEMEHHOM OuoJioruu Ui panroHaIbLHOTO
IIPUPOJOIIOJIL30BAHNUS;

YMEHHUE pelllaTh >JeMEHTapHble OMOJOrMYECKHE 3aJaud, COCTABJIATh CXEMbI IepeHoca
BEIIECTB ¥ SHEPTHU B SKOCHUCTEMaX (LIeNy MUTaHus);

YMEHHUE BBINOJIHATH JJAOOPAaTOpHbIE M MpaKTUUECKue paboThl, COOMOIATh MpaBWiia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh W HHTEPHPETHPOBaTh HMH(OpMAIUI0 OHOJIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIOIIYIO ICEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil uMH(pOpMaIMK, HAYYHO-TIOMYJISIPHBIE MAaTepUaibl), paccMaTpuBaTh TIJI0OANbHBIE



HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOIIeHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMAIMIO W3 HECKOJBKMX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U NX OpraHA3aIus 1 bubmorera [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOEHUE KIIETKU 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 1.5
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41c292







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos
Ne Aara DJIeKTpOHHbIe I poBbIE
Tema ypoka Be KonTpoa IpakTHy H3yYeH
n/n odpa3oBaTejibHbIE
ero | padoTbl padoThI us
pecypcsl
bu6mmoreka [IOK
1 b 1 :
HOJIOTIDE B CHCTEME HayK 05.09 https://m.edso0.ru/863e6122
, ?V/IelTozI[/II)i n(())%:;m; )K:IB(;I;'I npnponbl.el'f)paz)mnqecx:ﬂ pea60Ta . o5 1209 Bu6morexa LIOK
0 T0JIb30BaHH WYHBIX METOJIOB IIPHU U HUH : :
« a pasn JI0B TIpA U3y https://m.edso0.ru/863e6122
OMOJIOTHYECKIX 0OBEKTOBY»
bu6moreka [IOK
b 1 19.
3 HOJIOTHYECKUE CUCTEMBI, POIIECCHl U UX N3YYCHHE 9.09 httos://m.eds0o.ru/863e6564
. bu6mmoreka [IOK
4 XUMHUYECKUH COCTaB KIeTKH. Boga m MuHepalibHbIE COJIH 1 26.09 httos://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHHne OEIKOB 1 03.10 https://m.edsoo.ru/863e6b72
A i 05 | 1pgp | BubmorexalOK
P - i ' ' https://m.edso0.ru/863e6b72
(dhepmMeHTOB (Ha IpUMEpe aMUJIa3bl WIIH KaTanas3bl)»
bubnuoreka [JOK
7 % I 1 17.10
HICBOABL. HITHAR https://m.edso0.ru/863e6870
bubnuoreka [JOK
8 H .AT® 1 24.10
YICICHHOBBIC KHCIOTE https://m.edsoo0.ru/863e6d5c
b K
9 Hcropus n metoap! nzyuenus kiueTku. Knerodnas teopus 1 07.11 h ::S:;;;:Zi;i?u /36366088
10 KieTka xak meaocTHas >KUBas CHCTEMa 1 14.11



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Crpoenue sykapuoTHueckoi kinetku. Jlaboparopnas pabota
No 2 «M3yuenue CTpOeHHS KIETOK PaCTEHUM, KUBOTHBIX,

bubmuoreka [JOK

1 rpubOB ¥ OAKTEPUI 110 MUKPOCKOIIOM Ha FOTOBBIX 05 21.11 https.//m.eds00.11/863ebTH0
P P AL MHED https://m.edsoo0.ru/863e716c¢
MUKpOTIpEIiapaTax U ux OMUCaHUE)
bub6mmoreka [{OK
12 28.11
Obumer Bemects mwim MeTabom3M 8 https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
1 ) . X 12
3 OTOCHHTES. ACMOCHITES 05 https://m.edso0.ru/863e7c98
14 DHepreTU4ecKuii 0OMeH 12.12
. J)i(ngeHan‘/'I unm6l<neT;H.3 Jlgiegme KJIETKA. MUTO3. o5 o1 Butmotexa LIOK
aboparopras padota Ne 3 «HaOroneHre MUTO3a B KIIETKaX : : httos://m.eds00.ru/863e7dcA
KOHYHMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOTIpErapaTax»
bu6moreka [IOK
16 buocunTes 6enka. Peakius MaTpuaHOTO CHHTE3a 26.12 https://m.eds0o.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsmus — 6nocuHTE3 OENKa 09.01 https://m.eds0o.ru/863e796e
18 Hexerounsie GopMbI )KU3HU — BHPYCHI 16.01
bu6mmoreka [JOK
19 DopMBbI Pa3MHOKEHUST OPTaHU3MOB 23.01 https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Meiios 30.01 https://m.edsoo.ru/863e7f4a
51 | Tatoperapmes pisons o dpocmne oo norom 05  opgp | DnmoreralOK
PATOPHAA P A i P ' ' https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX MUKPOIIPEiapaTaxy
bu6mmoreka [JOK
22 n 13.02
FUMBHAYRTIBHOS PaSBHTHE OPTAfHMOB https://m.edso0.ru/863e8436
b K
23 I'eneTnka — Hayka O HacJIEICTBEHHOCTU U U3MEHUYNBOCTH 20.02 Homorexa LIO

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH HACleAOBaHUS TPU3HAKOB. MOHOTHOpUIHOE bubnmoreka [JOK
24 1 27.02
CKpeIMBaHHE https://m.edso0.ru/863e8878
JurubpunHoe CKpeuiuBanue. 3aKOH HE3aBUCHMOTO bubnuorexa [JOK
25 1 05.03
HACJICIOBAHUS [TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieZjloBaHUE TpU3HAKoB. JIJabopaTtopHas
pabota Ne 5 «M3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U bubnuorexa [JOK
26 1 0.5 12.03
JUTHOPUIHOTO CKPEIIMBAHKS Y PO30(HIIbI HA TOTOBBIX https://m.edso0.ru/863e8c60
MHUKpOTIpEIiapaTax»
97 I'enetuka nona. HacnenoBanue Npu3HAKOB, CLEIJIEHHBIX C 1 19.03 bubnuorexa [JOK
OJIOM ' https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacneaCcTBEHHAS U3MEHUYHUBOCTb.
JlabopaTtopHnast pabota Ne 6. M3yuenne Mo auduKaimoHHOMN bubmuorexa [JOK
28 1 0.5 09.04
HU3MEHYUBOCTH, MOCTPOCHUE BAPHAI[HOHHOTO Psijia U https://m.edsoo.ru/863e8efe
BapHallMOHHOW KPUBOW»
2 HZCHGILCTBeHHaﬂ fBMquHch))CTL. JlaGopartopnast pabota Neo 7. . . oo BuGmorexa LIOK
anus a 030 aroTo . :
(OREHS MyTats y 2p FIIBT HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpenapaTax»
30 I'enernka yenoBeka. O600IMICHUE TTO TEME 1 93.04 bu6mmoreka [JOK
«HacnencTBeHHOCTh M KF3MEHYMBOCTH OPraHU3MOBY ' https://m.edso0.ru/863e8d78
31 [IpomexxyTouHas aTTecTamus 1 07.05
bubnuoreka [JOK
32 C 1 14.05
CACKIUDA KAK HAYIA 1 HpOnece https://m.edsoo.ru/863e9214
bub OK
33 MeTopl U JOCTHIKECHUSI CETIEKIIMKM PACTCHUN U KUBOTHBIX 1 21.05 h '[Ijtlpg:l;ll(r);zl;jascl)lo.ru 186369214
bu6mmoreka [JOK
34 b 1 28.05
MOTEXHOJIOTHUS KaK OTpacib MPOU3BOICTBA https.//m.eds00.ru/8639336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e Jlucranumonnas mkoja http://moodle.dist-368.ru/

o ®denepanbHbIi HEHTP HHGOPMAITMOHHO — 00pazoBaTesIbHBIX pecypcoB (PLIOP)
http://fcior.edu.ru

e FEnunas KOJUIEKIUS U (POBBIX 00pa3oBaTeNbHbIX pecypcoB (EK)
http://schoolcollection.edu.ru

o denepanpHsbiii nopran «Poccuiickoe odpazoBanuey http://www.edu.ru

e Poccuiickuii 06meo6pasoBatenbHbIi moprain http://www.school.edu.ru

o  ®enepanbHbiil noptan «MHGOPMAIIMOHHO - KOMMYHUKAITMOHHBIC TEXHOJIOTUH B
obpaszoBanum» http://www.ict.edu.ru

e Poccuiickuii mopran oTKpsITOro oopasosanus http://www.openet.edu.ru

o @ecctuBans yueHndeckux padot «Iloprdommo» («IlepBoe ceHTIOPs»)
https://portfolio.1september.ru

e http://wwwr/science.up-lif.ru/biologiya--klass.html

e Jlucrannmonnoe ooyuenue (https://6schoolgai.ucoz.ru/)


https://portfolio.1september.ru/

