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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJAX0A0B K (opMUpOBaHHIO coJepkKaHUsA YydeOHOro mnpeamera «bBHONOTHS» COCTaBUIM:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
O0MmMX [EeSIX W MPUHIHIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHUE, €ro CTPYKTYpY, pacupeiesieHHe o
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOIO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpamMMe 1o OHOJIOTMM TakKe YYHTHIBAIOTCS TPEOOBAHHUS K ITUTAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIii YpPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIIJICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHOJOTUM YJENEHO BHUMAHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 1IeJIeCO00pa3HOro MOBEICHUSI B OKpYXKalollel MpUpOJHON cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUonoOrus» MPOAUKTOBAHO HEOOXOTUMOCTBIO 0OECIIeUeHUs! YCIOBUN JJISl pEelIeHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOiiero obOpa3zoBaHHs 3aHMMaeT BaxxHoe Mecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MAET YCIOBUSA Ui TMO3HAHUA 3aKOHOB JKUBOW MPUPOIBL,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpaluy OUOJIOTHYECKUX 3HAHUU C TPEACTABICHUSAMH W3 JPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAHUS, IPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHHUS M YMEHHA, 3HAUYUMBbIC sl (popMUpOBaHUs OOMIEH KyIbTYpPBI, ONPEICIISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIMYUTEIbHBIX 0COOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus xkak Hayka. MeTopl HayuHOTO NO3HaHUs», «KieTka kak Ouosiornueckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCsS 3HAaHUAMU O CTPYKTYpHO-(DyHKIIMOHAJIBHOW OpraHu3alMM HUBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHne Lenu u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOydaroLUXCs IO3HABATENbHBIX, WHTEIIEKTYaJbHBIX M TBOPYECKHX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLICHUBATH SIBICHUS OKPYXKAIOIIEr0o MHpa >KMBOM MPUPOABI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B MNPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUHM JUIsl MOBBILICHUS YPOBHS SKOJIOTUYECKOMN
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHKE U COONIOICHUE Mep MTPO(DUTAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocouei, dTUKOW, ACTETHKON Hu mpaBoM. Ponb Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydHOH KapTUHBI MHpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTtopl IO3HAHUS KUBOW MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accu(UKaus, MOJIeIMpOBaHHe, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n @. Kpuk.

Tabmuiet U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBbie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus Owosiorun. OTIMYuEe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuipel u cxembl: «OCHOBHBbIE NPHU3HAKU JKU3HW», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKH.  XUMHYECKHE  OJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIeMeHThl. Boia u MuHepanbHbIe BEIIeCTBA.

OyHKIMM BOJBl M MUHEpPAJIbHBIX BelIeCTB B KieTke. [loanmepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoenue 0elkoB. AMHHOKHUCIOTH — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTh. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYeCKHX KaTalnu3aTopoB.



YraeBopl: MOHOCaXapuIsl (TJII0K03a, pubo3a u Je30Kkcupubdosa), nucaxapuabl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTo03a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTtBa. buonornueckne QyHkuu munuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMIIUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJIOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[uronorusa — Hayka o kiuerke. Kilerounas teopus — npumep B3aWMMOJEHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosiekyinsl JJHK kak reneruueckuii anmapar, cuctema cuHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kineTku. Kinetounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHJAPUM W IUIACTHIL.
Buner nnactua. HememOpanHblie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — peryasTopHsIi 1IeHTp KiIeTku. CTpoeHue sipa: saepHas 000J049Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

HMuarpammsel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHnue XuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTtpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Apa KIETKN», «YTIIEBOIABDY, «JIUIuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /Al HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KHUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTauasbl)y.

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHs KIETOK pacTEHHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALIUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metadonu3ma. Pob
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTpoHBIH U rereporpodusiii. Pors depmenToB B 0OMeHe
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas Ha3bl ¢orocuHTe3a. Peakuum QoTocunTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHUHTE3a ISl JKM3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMYyJUpPOBAaHHUE SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimopopHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENIbHOE
¢bochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTuyecKkoil MHpopmamuu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Drtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3E OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHHui, )KUBOTHBIX U YeJIOBeKa, BhI3bIBaeMble BUpycaMH. Bupyc nmMmyHonedunTa yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPHUIIIIMS, peBepTaza M HMHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIA.
JdemoHncTpauuu:

[Toptpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunel  mutanus», «Metabomusm»,  «MHUTOXOHAPHUIY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHkuuoHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Pemmukanus JTHK».

OGopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», MoIelb CTpyKTypsl JJHK.

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii 1uKI, WM KU3HEHHBIM 1ukn kietku. Mutepdaza m muros. Ilpomeccsr,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatusl. LluTonornyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pasHbIX
CTaAMsIX MUTO3a. BUOIOTMYEeCKUii CMBICIT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, TOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE HJs
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.



Meiio3. Cragun wmeio3sa. [lporeccsl, mpoucxoisaimiue Ha cTaausx meiiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'amerorenes — mporecc 0Opa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIEC kKeNe3bl:
CEMEHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30um,
SHUIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMLIEKICTOK U
cnepmaTto3onioB. OmioaoTBopenue. [laprenorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dransl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy INO3BOHOYHBIX JXHWBOTHBIX! IIpO6J'IeHI/I€, racrpyjidanus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTnBHOe pa3MHOXKEHUE pacTeHUi», «JlemeHne KIETKH
Oaktepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHne XpoMOCOMBD», «KIIeTOUHBIN MUK,
«Permmukanua [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YeJIoBeKay, «OCHOBHBIE CTaIMA OHTOTECHE3a).

O6GopymoBaHue: MHKPOCKOT, MHUKpompemnapaThl «CrepMaTo30uabl MIICKOTIHTAIOIIETO,
«SinekneTka miekonuTawmero», «KapumoknHes B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUU B CTAHOBJICHUH T€HETUKU. BKiIa poccHiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPHU3HAKOB, ycTaHOBJIeHHble [.  MeHaenem.
MonorubpuaHoe ckpermuBaHue. 3akoH equHO00pasusi THOPHUIOB MepBoro nokoJsieHus. [Ipasuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCHMOTO  HACJENIOBAaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAHMS. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HaclefoBaHue Tmpu3HakoB. PaGora T. Moprana mno clremieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEeNeHHE 1oJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HaciienoBaHue NpPU3HAKOB, CLEIUICHHBIX C
MIOJIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuannonHsslil psax 1 BapuanMoHHas kpuas. Hopma peaknuu npusHaka. KonnuecTBeHHbIEe U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHUYHBOCTb.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MEHUMBOCTh. Kimaccudukamusi myranuii: TeHHBIC, XpPOMOCOMHBIC, T'e¢HOMHBIC. YactoTa U
MPUYMHBI MyTarii. MyrareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICJACTBCHHON
n3MmenunBocty H. Y. BaBuiiosa.

BuesnepHas HaclneACTBEHHOCTh U H3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJBI TEHETHKH YeEJIOBEKa:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUYECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpe/eeHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKE, B TOM umcie ¢ nomouibio [TI[P-ananu3a. HacnencrBeHHbsie 3a0osieBaHMs
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHBIe Ooisie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHeTHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKONW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOrE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Mero3», «B3zaumoaeiicTBie amienbHbIX T€HOBY, «['€HeTHUeCKrue KapThl pACTEHUM, JKUBOTHBIX
n 4yeyoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJENIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBu», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHHue», «urubpunnoe ckpemmbanue», «llepexkpéct Xpomocom», MHUKPOCKON U
MuKkpomnpenapat «Jpo3oduna» (Hopma, Mmyrauu (GopMbl KpbUILEB U OKPACKU Tema), repbapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3yueHne MoaAu(PUKAIIMOHHON M3MEHUYMBOCTH, MOCTPOCHHE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[TpakTudeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apokKJIeHHE CENeKIUU U noMecTukamus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOro00paswsi KyIbTYpHBIX pacTeHuil. LleHTpbI
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpemMeHHbIE METOJbl CeNEeKIMU. MacCoBbIi U MHIAMBUAYAIbHBIN OTOOpHI B CENEKLUU
pacTeHui u KUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPUIMHT.
Uucrass sumuug. CkpeumuBaHue 4HUCTBIX JUHME. ['erepo3uc, wunum rubpupHas cuia.
HepoactBenHoe ckpemmBanue — ayrOpumunr. OtnanénHHas rubpuausanus u e€ yCIexw.
HcKycCTBEHHBI MyTareHe3 M IOJYYECHHE MOJUILIONI0B. J[OCTHIKEHUSI CEJIEKUUH PACTEHHIA,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHo JIHK u TtpancrenHeix opranu3moB. Knerouynas wmxenepus. Kietounsle
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHni. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKME M 3Tudeckue mnpodisemel. MO —
TeHETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl u cxembl: kapra «LIeHTpbl NPOUCXOXKIEHUS M MHOTooOpa3us KyJIbTYpPHBIX
pactenuit», «[lopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U NPaKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIMU PACTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaIOLMOHHAS OMOJIOTUA.

[IpeanochlIku BO3HMKHOBEHHUS JBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS H €€
MecCTO B OMoJIoTHH. BiusiHIE 3BOJIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHOETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE IOSBICHHUS
BHJIOB B MAJICOHTOJIOTMYECKOM JIETOTIMCH, MepexoHbie ¢GopMbl. buoreorpadudeckue: cxoacTBo
U paznuuue GayH U GIop MaTEePUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJACTBA M Pa3Idyus 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHbIE, PYIUMEHTapHbIE OPraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpennochliku BO3HUKHOBEHHUS JIapBHHH3MA.
JIBuKyImue CHJIBI  OSBOJNIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MPH
OTPAaHMUYEHHOCTU PECYpCOB, HEOMpEeNeNEéHHAas H3MEHYHBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas Teopust sBoonnn (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U YBOTIOIUH.

JBuxkymue cuibl ((hakTopbl) 3BOJIOLKK BHAOB B Tpupoje. MyTallmoHHBIN Mpolecc U
KOMOWHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHbIe BONHBI W Japedd renoB. Mzomsuus u
MUTPALIUSL



EctecTBennslii oT00p — HampaBisiommid ¢aktop 3Bomound. POpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ynabTar sBoJitounu. [Ipumepsl nmpucnocobiaeHnit
y Opranu3mMoB. ApoMop(h03bl U HIUOATATITAIHH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpa)uuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBoNIFOLWH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPTreHTHAs,
napauienbHas. HeoOpaTnuMocTh 9BOTIONNH.

[IpoucxoxxaeHue  OT  HECHEUMAIM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoncTpaumnu:

[optpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MTO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOppOBI 3a CYyLIECTBOBAHUEY,
«EctectBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mopos
KUBOTHBIX», «[Tomymnsumy, «MyrtanuoHHas WU3MEHUYHUBOCThY, «ApoMopdo3bI»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JBuxymme cuibl sBorONUn», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BU00OPA30BaHUE».

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOp MI0JI0B U
ceMsiH, KoJultekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJEIb «OCHOBHBIE
HaMpaBJIeHUs BOJIOLUNY», 00BbEMHAsA MOJeNb «CTpOEHUE FOJIOBHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KouleKuus «QPopMbl COXPAaHHOCTH MCKONAeMbIX
KUBOTHBIX M PacTCHUi», Mozenpb anmumkanusa «llepekpécT XpoMocom», BIaKHBIE IIpenaparsl
«Pa3zButne Hacekomoroy», «Pa3BuTHe mArymku», Mukpompenapar «J/lposoduna» (HopMa,
MyTaluu (GOpMbI KpPbLIILEB U OKPACKHU TEIa).

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JIabopatopHas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JlaGopaTopnas pabota Ne 2. «OmnmcaHwe NPUCIOCOOJICHHOCTH OpraHm3mMa | eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHBIE IIPEICTABJICHUS O 3apOXACHUU KU3HU. HaydHble rMmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHchepMus. XUMHYecKas 3BOJIIOLUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOHN 3BoJironi. HavyanpHble 3Tanbl Ononornyeckoi 3postonuu. ['umoresa PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KIEeTKH U UX
sBoronMsl. POpMUPOBaHNE OCHOBHBIX TPYIII XKUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo odpaMm u nepuomam. Kartapxeil. Apxelickas u
npotepo3oiickas opbl. [lameosoiickas spa u €€ nepuojpl: KeMOPHMCKHMHA, OpPJOBHUKCKHA,
CUJIIyPUHCKHM, TEBOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3olickas 9pa u €€ nepuo/ipl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOTE€HOBBIH.

XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil U >KMBOTHBIX. [losiBieHue,
pacuBET ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJioLuU. OCHOBHbIE CHUCTEMATHUYECKHE
TPYIIBI OPraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpomosioruss Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKICHUU YeloBeKa. MeToibl u3yueHus: aHTpornorene3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopel) aHTpomoreHesa. HaciencrBeHHass WM3MEHYHMBOCTh M
ecTecTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeIbIi,
Yenosek mnpsMmoxondamuii, YenoBek HeaHAepTanbCckui, YenoBek pasyMmHbld. Haxonku
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE Pachl: €BPOINEOUHAs (€Bpa3uiicKas), HEerpo-
aBcTpajion/iHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHas  (a3MaTCKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. apBuH.

Tabmuipl u cxemsl: «Bo3uukHoBeHHe COMHEYHOU CHCTEMBbI», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtkay, «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa IMaJeOHTOJIOTHUYECKUX HaXOJOK
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeiue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIFAN», «HUeloBeuecKkre pachi».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CIENKA WJIM U300pakeHHs] KaMEHHBIX OpYIuil
MEePBOOBITHOTO YEJIOBEeKa (KaMHH-YOMIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckas padota Ne 1. «/M3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN U )KMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi « BOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd M pas3feiibl  3KOJIOTHMH. MeToapl 3KOJOTMYECKUX
uccaea0BaHuM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMmIeparypa, BIaKHOCTb.  DoTonmepuousM.
ITpucnocobaeHns Opranu3MoB K JICHCTBHUIO aOMOTHYECKHUX (PaKTOPOB. buosornueckue puTMsl.

buotnueckne daktopbl. Buasl OMOTHYECKHMX  B3aUMOACWCTBMIA:  KOHKYPEHIIMS,
XUITHUYECTBO, CUMMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aMMO/ICHCTBHI IS CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeNW IOIYJISLUU:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHPOCT, MuUrpauus. JuHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

JdemoHncTpaumuu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIHH
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdomorndeckre 0COOCHHOCTH PaCTEHUN U3 Pa3HBIX MECT
oOUTaHUD».

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

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OWOLl€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYICHTHI, KOHCYMEHTBI, pEIYICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3zaTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJIOTUYECKHE MHpaMUIbl: MPOAYKIMH, YUCICHHOCTH, OnomMaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTMYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemiectBo u ero (ynkuun. OcobeHHOCTH OMOchephl Kak riao0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

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

UYenoseuecTBo B Onocdepe 3emiu. AHTpONOreHHble u3MeHeHus B Ouocdepe. I mobGanbHbie
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucrnoJib3oBanue. J[oCTHKeHns OMOIOTUH U OXPaHa MPUPO/IBL.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKOocUCTeMa IIUPOKOJUCTBEHHOIO Jiecay, «ODKochcTeMa XBOMHOro Jneca», «buonenos
BoJoéMa», «ArpoleHo3», «lIpuMepHbIe aHTPONOreHHbIE BO3ACHCTBUS HA TMPUPOIY»,
«BaxHelilme WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBistomas onocheps», «DakTopsl nerpaganuu mousy, «llapaukoBsril apdexT, «DakTopsl



panmoaKTUBHOTO 3arpsi3HeHus Onocheprn», «Oomas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopoT a3ora B IpHpoIe».

[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [NTPOI'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CperHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3yabTaTOB OCBOCHHS IpeaMera «BHONorusy BbIICICHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHUMCKOM  Tpa)IaHCKOM
WUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIMYME MOTHUBAIMU K OOy4YCHHIO OWOJIOTHH, IIeJICHANPABICHHOE pAa3BUTHE BHYTPCHHHX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BHTHS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOlIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCNILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPHCYIIUMU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTH KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMs Npeamera «buonorus» noCTHraroTcs B €IWHCTBE
y4eOHOM M BOCHHUTATENbHOU AEATEIBHOCTH B COOTBETCTBUHU C TPAJAUIMOHHBIMU POCCUUCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH MW HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHsS BHYTPEHHEW MO3UIMH JIMYHOCTH, MAaTPHUOTU3MA,
YBOXEHHSI K 3aKOHY WM TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJICHHIO, B3aUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJIe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHHS yueOHOro mpeamera «buomorus» MOJKHBI OTpaKaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealli3allid OCHOBHBIX
HaMpaBJICHUH BOCIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U M03HABATENbHBIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOSKICHUSMHU, KyIbTYPHBIMU IIEHHOCTSIMU U COLUATBHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[IO3HABATEIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHHIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHHUS;

TFOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESTENLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIBTYpY, POILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWI0 ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUNBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN XU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroIeHre TUTHEHUYECKUX MPaBWJI M HOPM, COAaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTAbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JTIOACH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



TFOTOBHOCTb K aKTHUBHOM JESITEIbHOCTH TEXHOJIOTMYECKOM M COLIMAJIbHOM HANPaBIEHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEJIBHO  BBIMIOJHATH  TaKYIO
JESITENIbHOCTD;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oymymieii mpodeccuu U pearn30BbIBaTE COOCTBEHHBIC KHU3HCHHBIC IUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS SKOJOTMYECKOW KyJIbTYpbl: NMPUOOPETEHHE OIbITa IUIAHUPOBAHMUS
MTOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoLIeil cpeapl;

OCO3HAaHKE TJI00aJIbHOI0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTeH UX pelieHMUs;

CIIOCOOHOCTH MCHOJIb30BaTh NMPUOOpPETaeMble MPU U3YUYEHUU OMOJIOTHH 3HAHUS M YMEHUs
IIpU pElIeHHH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEAEHUS B MPUPOJE, HAIPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JEeHCTBUM, NMPUHOCSIIMX BpEd OKpYyKarolled NpUpOTHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4ue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEATENBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HMH B
[T0O3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM ITPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON IEATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MPAaKTUKH, OCHOBAaHHOIO Ha JHalore KyjabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CpPEJICTBA B3aUMOJICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHue crenuduky OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ poiu B (OPMUPOBAHUU
PaIMOHaILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IJaHUU LIEJIOCTHOTO MPEe/ICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoOIeM COXpaHEHHs ITPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble mpooOIeMbl Pa3BUTHUSI YE€TIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAITUOHATBHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHHUH OMOJOTHYECKHX 3HAHUU B IIEJNSX TMOBBIIMICHUS OOIIeH
KYJIbTYPbI, €CTeCTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTH (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoOil Mpu U3yueHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHanu3a W OOBSCHEHHS SBIICHUIN
OKpYXKAIOIIEro MHpa M MPOMCXO/IIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE



3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIOIIUXCA HaHHBIX C HLCJIbIH IMOJYYCHUSA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSITEIIBHO MHCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PELICHUS
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAHME IICHHOCTH HAYyYHOW NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
HCCIEN0BATENBCKYIO NEATEIBbHOCTh HHAUBAAYAILHO U B TPYILIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUA 10 OHOJIOTMM B COOTBETCTBUHM C J>KM3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUS y4eOHOTro mnpeamera «buosorusy BKIIOUYAOT:
3HaUMMbIe TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUST  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHUS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAay4dHbIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEIOBaHNE, HAONIOJCHUE, M3MEpPEHHE, SKCICPUMEHT U JPYTHX), YHHUBEPCAIbHBIC
yueOHble JIeHcTBUS (TIO3HABaTeIbHbIE, KOMMYHUKATUBHbIE, PETYIATHUBHbBIE), 00ECIIEUNBAIOLINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4deOHbIE ACWCTBHUS B IO3HABATEILHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIMpOBaTh U aKTyalM3UpoOBaTh MHpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIMu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATH CBS3U C APYTUMU MOHATHSIMH);

OTIPEIeNIATh LN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OOBbsACHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCyX ACHHsS (MHIYKTHBHBIC, JIEIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWH B M3y4aeMBbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3zHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IMENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCIOBHSIX pPEATbHOTO, BHPTYATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICHCTBUS:

BIIQJICTh HABBIKAMH Y4EOHO-HMCCIICIOBATEIILCKOW M MPOSKTHOM JCSTEILHOCTH, HABBIKAMH
pasperieHus mpooeM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TOMCKY METOIOB
pEIICHHS MPAKTUICCKHX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIE BUIBI JIEATSIBHOCTH TIO IIOJYYCHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSIMH B METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh  TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHIA,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCUTh 3HAaHUS B T[O3HABAaTEJIbHYD U  MpaKTUYECKyl0 oOlnactu
KHU3ZHEJESITeNbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTMHAIbHBIE TMOAXOAbl U PpEUICHUs, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIONMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPUMEHSTh Pa3IUYHbIE METOJbl IMPH TMOUCKE U O0TOOpe
Oouosnornueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMS PA3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYI0 (GOpPMYy MpEeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKou
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HHPOpMAIMK, HWH(DOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:



OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHH TI0 CYIIECTBY OOCY)KTaeMOM TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYXJEHHS OTHOCUTEJIbHO BBINOJHEHMSI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COrJIaCOBAHHOCTb MO3ULUHI APYIUMX YYACTHUKOB AMAIIOTA WM JUCKYCCUN);

pacrno3HaBaTb HEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTHI 1
BECTHU NIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU criocoO0aMu OOIIEHMsS] U B3aUMOJCIHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEILHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJA U KaKJOr'0 y4aCTHHKA KOMaHJbl B OOLIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTe HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETHMYECKOE IIOBENCHHWE B Pa3jIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M IOCTYIKax IO OTHOLUIEHUIO K JKMBOM IPUPOJE, CBOEMY 3JIOPOBBIO M 310POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATENIbHYIO AEATENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELIeHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOM pYUIIMU B Pa3HBIX 007aCTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:



JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBLHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIaJIETh HABBIKAMH TIO3HABATEILHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, CIOIB30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAJIU3€E PE3YNIbTATOB ACSITEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII O OCBOGHHMIO, HHTEpPIpPETalMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
JESITeIbHOCTH 10 TOJYyYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKe B peaJlbHBIX KU3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owojoruei. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 ToaM 00ydeHHUs.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTPaXkaTh:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3Hb, KIIETKA,
opraHusM, Merabosm3M (0OOMEH BEHIECTB MW IPEBpallleHHE dSHEPrHH), TOMeocTa3
(camoperynsinusi), ypOBHEBash  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BE/ICHUE
(perpoiyKiusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHAas, MYyTalllOHHas,
LEHTpadbHas JOrMa MOJIEKYJsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 EHTpax MHOTOOOpasusi ¥ MPOUCXOKACHUS KYIbTYPHBIX pacTenuit H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE M ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]Y HCCIEIyEMbIMU
BETUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3YyJIbTaTOB, HWCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (OTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEeMOCHHTE3a, MHUTO3a, MEi03a, OIJIOJ0TBOPEHUS, PA3MHOKEHUS, UHAUBUIYATbHOTO pPa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);



yMEHUE MPUMEHSTH MOJTydYeHHbIC 3HAHUS IS OOBSICHEHUS! OMOJOTHYECKUX MPOLECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHNUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO IOBEJCHUSI B OKpPYKAIOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEoOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKCHUI COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHH Ul parMOHAIBLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHME pEeIllaTh JJIEMEHTAapHbIE TI'E€HETHMYECKUE 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKPELIMBaHUS
JUIS MIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONMIOIATh MpaBHia IPU
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPHPETUPOBATH HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIOUIYIO ITICEBJOHAy4YHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMU, HayYHO-TIOMYJISIPHbIE MaTEpUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC THChbMEHHBIE U YCTHBIE COOOIIeHHs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U POJM OMOJIOTHHM B CHCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUMN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JABIKYIIHNE CHIBl ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLIEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, LIENH MUTaHUs, YKOJOTrHIecKas nupamuaa, OuoreoeHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (BostounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, dyepenoBanus riiaBHbIX HampaBiieHHd U nyted sBomtounu A. H. CeBeprioBa, yueHus o
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUW, OpraHu3anmusi MU TMPOBEACHUE OHOJIOTHYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OMOJOTMYECKUX 0OBEKTOB: BUIIOB,
NOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OIEHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEWCTBUS 3KOJOIMYECKHX (PaKTOpPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB M NIOTOKA YHEPTHH B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUIN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS Ui OOBSICHEHUs OMOJIOIMYECKHX MPOIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00ecTIeYeHUs



0€30IIaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO IOBEJCHUSI B OKpPYKAIOLIEH IPUPOAHOM Cpele, NOHMMaHHE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEeMEHTapHble OMOJIOTMYECKHE 33aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOocHcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M MPAKTUYECKUE pabOThl, COONIONATh MpaBHa TPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MacCcoBOW HMH(POpPMAIIMM, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TIO0 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJIBKHUX HWCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHA3aIus 1 bubmorera [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOECHUE KIIETKU 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 JKusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 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 ITPOTPAMME 34 0 4
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11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KosuuecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBHIE
- Tema ypoka Konrpoasubie | IlpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 04.09 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo bl ITO3HAHUS KUBOU
, | o Do | 5 s | Demomnox
) P ' ' https://m.eds00.ru/863e6122
METOJIOB IIPH U3YUCHUHU
OMOJIOTHYECKIX 0OBEKTOBY
buosnornueckue cucTeMHl, bu6mmoreka [IOK
3 1 18.09
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
XUMHYECKHH COCTaB KIETKU. Boma bu6mmoreka [IOK
4 1 25.09
1 MHUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C o 1 02.10
CTCH. LOCTAB 1 CTPOCHHE DETKOB https://m.edsoo0.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «I/IfyquI/Ie 1 05 09.10 bubnuoreka [IOK
KaTaJUTHYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
7 I 1 16.10
Yroesozt. Jlmmm https://m.edso0.ru/863e6870
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bubmuoreka [JOK

8 Hyxneunossie kucinotsl. ATO 23.10 htts://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs 98.10 bubnuorexa [JOK
kietku. Kierounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas 13.11
cucTema
CrtpoeHnue dyKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«3yueHune cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 20.11 https://m.edso0.ru/863e6ff0
OakTepHii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpernapaTax u ux
OTIFICAHUE)
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M 27.11 httos://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 dotocuHTe3. XEeMOCUHTE3 04.12 https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTUYecKuii 0OMeH 11.12 https.//m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue kiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 18.12 bubnnoreka [JOK
«Habmoienre MUTO3a B KJIETKAX ' ' https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims 95 12 bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka 15.01 bubnuorexa [IOK
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https://m.eds00.ru/863e796e

Hexnerounsie hopmbl )KU3HA —

bubmuoreka [JOK

18 BUPYCHI 22.01 https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @®opMbI pa3MHOKEHUS OPraHIU3MOB 29.01 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios 05.02 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OMmIo10TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 12.02 bubnuorexa [JOK
«M3yueHne cTpOCHHUS MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
99 NuauBunyansHOE pa3BUTHE 10.02 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o 96.02 bubmuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCIIEIOBAHHS
24 an/I3HaK0§. MOHOFI/I6prI[HOC 04.03 bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpelIMBaHHE
5| sesonnemmoro jgs | BrbmorerallOK
https://m.edsoo.ru/863e89a4
HaCJIe/IOBaHUS PU3HAKOB
CuerieHHOE HaclleJJOBaHKe
26 npusHakoB. JlJaboparopHas paborta 05 18.03 bubnuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U JUTHOPUIHOTO

https://m.edso0.ru/863e8c60
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CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enernka mona. HacnenoBanue 1 01.04 bu6mmoreka [{OK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHuYnBOCTD.

HenacneactBenHas K3MEHYHMBOCTb.
JlaGopaTtopras paborta Ne 6.
28 I/I3y‘lIC)HI/IepMOJIIf(1)I/IKaHI/IOHHOI71 1 0.5 08.04 bubmmorexa [JOK
https://m.edsoo.ru/863e8efe
W3MEHUYHUBOCTH, TTIOCTPOCHHE
BAapHUAITMOHHOTO psiJia U
BAPUALIMOHHON KPUBO»
HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTopHas pafSOTa No 7. 1 05 15.04 bubmuorexa [JOK
«AHaIIN3 MyTaIUi y Ip030GHITEI https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MHUKPOTIpEIIapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L 22.04 https://m.edso0.ru/863e8d78
PeseprubIit ypok. O6001IeHUE TIO

31 teMme «HacnencrBeHHOCTh U 1 27.04
M3MEHYUBOCTh OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekuus Kak HayKa M IIpoLece 1 06.05 https://m.eds00.ru/863e9214

33 Metoanl 1 TOCTMKEHNS CEJIEKIIUN 1 13.05 bu6mmoreka [JOK
pacTeHuil 1 )KMBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus Kak orpacib 1 20.05 bubnuoreka [IOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Buomnorus, 10 kmace/B.B. [Taceunuk, AkroHepHoe oomiectBo «M3matensctBo «IIpocBemienuey

METOIUYECKHUE MATEPUAJIBI JJISI YYUTEJISA

A.}O.Nonrera. A.B.Topramos. buosnorus B cxemax u tadbmuiax 9QKCMO Mocksa. 2012 r
I'. U. Jlepnuep. buonorus. [Tonusiii cipaBouHuK A1 moarotoBku k E I' 3. M. Actpens 2012
r

l'otoBumcs x EI'3. Ob6mas 6uonorus M [Ipoda 2012 ¢

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. O6mas Ouonorus. KonrposbHbie u3meputenbubie Matepuansl M [Ipocsenienue 2012
r

N.P. MyxamemxanoB. Mactepckas yuurens « Tectsl, 3auersl, oiunonpocs! 10-11 kmace»
M «BAKO» 2007 r

Oo6rmiast 6uonorust: Yueouuk / [lox pea. Koncranturosa B.M.. - M.: Academia, 2018. - 704
C.

Boponmnos, H.H. buonorus. O6mas 6uonorus. 10-11 xkmaccel: YueOHUK TS
oOuieoOpas3oBarenbHbIX yupexaeHuit: basosiit yposens / H.H. Boponmuos. - M.: [Ipocs.,
2022. - 304 c.

HMHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
https://m.edsoo.ru/863ebale

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