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IHHOACHUTEJIBHASA 3ATINCKA

IIpu pa3paboTke mporpamMmbl MO OHOJIOTHU TEOPETUYECKYIO OCHOBY JUIS OTIPEICIICHUS
MOAXOJIOB K (OPMUPOBAHUIO COJIEpKaHUsI y4eOHOTO mpeamera «BHONOTHS» COCTABHIIM:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaTOB OOyUeHUsT W TPEeOOBAHW K YPOBHIO IOJITrOTOBKH BBITYCKHHUKOB, IOJIOXEHHS 00
00X MENsIX W MPUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e€ 3HAYCHWU B TIO3HAHWH XWUBOW MPHUPOABI M OOECIEUYCHUU CYIICCTBOBAHUS YEIOBEUYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEIICIICHBI OCHOBHBIC ()YHKIIMH MTPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCITUTAHWS W Pa3BUTHUS OOYYAIOIIMXCS CpeacTBaMH ydyeOHOTO mpeamera «buonorusy,
ompeseNiieT 00s3aTeIbHOE TPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpY, pachpeiesieHue IIo
paszenaM W TeMaM, PEeKOMEHIYeMYIO IMOCIIeIOBAaTeIbHOCTh M3YyYCHHUS y4eOHOro Marepuayia ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOTHMKU 00pa30BaTEIILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JEATEILHOCTH/YIEOHBIX IEHCTBHI 00YJarONIUXCsI 110
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX ¢ (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHUEM OOIIEOMOJIOTMYECKHX TEOPHM, a Takxke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAaHWUN B IOBCETHEBHOM XKU3HU AJISl PEIICHUs MPUKIAIHBIX 33734, B TOM YHCIe: MPOPUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
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 oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOY4AIOUIUXCS NPEACTABICHUNH O HAyYHOW KapTUHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIILIEHUS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
pa3BHBAIOMINX 33/1a4 CPEeIHEro oOIero oopazoBaHus, coluanu3anuu oOydaronmxcs. M3yuenue



ouosorun oOecrieynBaeT YCIIOBHS JUISL dbopmupoBaHus MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBanHbIe OJI0KEHUS O MpeaHAa3HAYCHUN y4eOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3UIHMHA KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHUH C KOTOPHIM OOYYArOIINECs JOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKOU AesTenbHocTH. Oco00e MeCTo B 9TOM cHcTeMe 3HAHUMN
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allMu OMOIOTHYEeCKOro 00pa30BaHusl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOoTro npeamera «buosorus» BbIJIENEHbI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«OBOJIIOIUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
Pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHUH HCII0JIb30BaTh 3TU 3HAHMS JUIsl TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHUH O OHOJIOTUYECKUX TEOpUsAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHUH, MHOIo0Opa3sMu M OCOOEHHOCTSAX >KMBBIX CHCTEM pa3sHOI'O YPOBHsSI OpraHU3alUM,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NTOAXO0JI0B K U3yYEHUIO XKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

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

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TPUOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

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

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHMYECKUMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QuIoco(uei, 3TUKOH, ICTETHKOW W mpaBoM. Ponbs Ouosorun B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NpHUpO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIUPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Hdapun, I'. Mennens, H. K. Konbuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnosbp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3ALMA.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHus Ouonoruu. OTInune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MNOMYISIHOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuubr u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIJIETKH. XUMHUYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

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

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE aMHHOKHUCIOTHl. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTb. Kodepmentsl. Burtamuupl. Otmiauuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTajln3aToOpPOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoo3a). buomornyeckne GyHKIUU
YIJIEBOJIOB.

Jiunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIHH.

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

GbyHKIMH.



[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TO3HAHUHU. METOIbI U3YUEHHSI KIICTKH.

Krnetka xak nenocrHas xuBas cucrema. OOiue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosekynbl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHueckoi kietku. Kierounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKU.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHHU.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkmuu. LluTorurasMa u e€ OpraHoMBI.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IacTUlbl. lIpomcxoxaeHne MHUTOXOHJAPUN M IIIACTHI.
Bunel nnactua. HememOpanHble opraHon/Ibl KJIETKU: pUOOCOMBI, KIIETOUHBIHN [IEHTp, LIEHTPHOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHOUA0B KJIETKU. BKitoueHus.

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

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, /Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

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

Tabmuipsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYINBI BoJbl», «bruocunres 6enka», «CTpoeHne MoJeKyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynsl AT®Dy», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOoeHHEe KUBOTHOM KIETKW», «CTpOEHHE pPacTUTENbHOU KIEeTKW», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE sS/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

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

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaGopatopnass padotra Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTMBHOCTH (PEepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

Jlaboparopuas pabora Ne 2. «M3ydyeHue CTPOCHUS KIETOK PACTEHHMH, XUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax u uX OMUCAHHEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisanus (TUTaCTUYECKHH OOMeEH) |
TUCCUMUIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHHs BEIECTB M SHEPTUU B IOHUMaHUHU MeTaboIn3ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUHN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3A.
D¢ pexTuBHOCTH (hOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a JUIs )KU3HM Ha 3emie. BiusHue ycinoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYylolye OakTepuu. 3HaueHHE XEMOCHHTe3a JUIs JKU3HU Ha
3emue.



Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomena. I'nmkonus. bpoxenne u
ero Buabl. KuciopogHoe oOKucI€HHME, WIM KJIETOYHOE JbpIXxaHue. OKHUCIUTENIbHOE
dochopunupoBanue. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ero cBOMCTBA. TpaHCKpUNLIUS —
MatpuuHnblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHcasiuuu. Koauposanue
aMUHOKUCIIOT. Posib pubocom B OuocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
WBanoBckwmii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKIIa BUpycoB. bakrepnodaru. bonesnn
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBa€éMbl€ BUpycaMu. Bupyc nMMmyHoaedunnTa yesopeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIUSA, peBepTaa U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoHcTpaumnu:

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

Tabmuupt w  cxembl: «Tunel  muranmsy, «Metabomusm»y,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JTHK».

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

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM >KU3HEHHBIM WK Kietku. MHATepdasza m muto3. [Iporeccsl,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUTOMAHBIA W TAaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonornueckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe U mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguun meio3za. Ilporeccel, mpoucxondiue Ha crtaausx Mmeiosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Mei03a.

I'ametorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
SiIIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHABHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,
opranorene3. [loctoMOpruoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHATIBLHOTO Pa3BUTHS: TPSIMOE,



HenpsMoe (MYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOECHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHU», «JleleHne KIEeTKU
Oaktepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIA MK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuokuHe3 B KIETKaX KOpelIka JIyKa», MarHWTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
rOTOBBIX MUKpOIIpernapaTax.

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKi1ax poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  NPU3HAKOB, yCTaHOBJEHHble [.  Mengenem.
MonoruOpuaHOE CKpelUBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKoIeHHs. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCHMOTO  HACJIENIOBAaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHue clernieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHble M rereporamMeTHble OpraHu3Mbl. HaciienoBaHue NpPHU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuaunonssiii psan u BapuanmonHas kpusas. Hopma peaknuu npusHaka. KomuuecTBeHHble U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIM(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHasi, wiM reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kimaccudukamuss myranuili: reHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YactoTa u
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
FeHOTHUIUpPOBaHKHE, B TOM umcie ¢ nomonisto [1I[P-ananmu3a. HacnencrBeHHsie 3a0oeBaHMs
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunuumner 310poBoro odpasa KU3HU, JUATHOCTUKH, TPO(PHIAKTUKA U JICYCHUSI TEHETHYECKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: 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 pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeincTBre aeNbHBIX TE€HOBY», «['€HeTHYecKne KapThl paCTEeHUH, KUBOTHBIX
U 4esoBeka», «l'‘eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «/[po3oduna» (Hopma, myranuu GOpPMBI KPBIIILEB U OKPACKH Teja), repobapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «M3ydeHne MoaupUKaAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJIbl CeJIeKIMU. MacCoBBIf U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JUHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIA.
HeponctBennoe ckpemuBanue — ayropuaur. OtganéHHas TuOpuauzanus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NpoU3BOACTBA. ['€HHas WHXKEHepHus. ITambl CO3AAHUS
pexomOunantHot JIHK wu Tpancrennsix opranm3moB. Kiierounas wumxkeHepus. Kietounsie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KioHupoBaHue BbICOKOMPOAYKTUBHBIX



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

JleMoHCTpauuu:

IToptpersr: H. Y. Basuiios, M. B. Muuypus, I'. 1. Kapnieuenko, M. @. lBaHoB.

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl mOMaNIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHUi», «OtnanéHHas
rubpuam3arusy, «Pabotel akamemmka M. @. UeanoBay, «[lomummonmus», «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repOapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUS.

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 LIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHAS OMOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHUS 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecTO B OHoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OUMOJIOTUN U APYTHX HAYK.

CunerenbcTtBa 3Bomonuu. [lameoHTosloTHYECKUE: TOCIEI0BATENBHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKO JIeTONHCH, epexoanble ¢popMel. buoreorpagudeckue: cxoncTBo
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJOTHYHbIE, PYIMMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennocwliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBukymire Cuiibl SBOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMpU
OTPAaHUYEHHOCTU PECYpCOB, HEONpeNeN€HHAas H3MEHYMBOCTh, OOpb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MukposBontonus. [lonynsuusa kak eqMHULA BUAA U 3BOIIOLHUH.

JIBuxymue cuiibl ((akTopbl) 3BOJIOLUWU BHJIOB B Mpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUYMBOCTh. [lomymsiiroHHble BONHBI W Japedd renoB. Mzomsuus u
MHUTpalus.

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

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3ysbTaT 3Boronuu. [Ipumepsl mpucnocoOneHuit
y OpranuzmMoB. ApoMop(h03bl U UINO-aJaNTAI[UH.

Bun u BupooOpaszoBanue. Kputepuu Buma. OcHOBHble (QOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHYECKOE.

MaxkposBomtorusi. DopMbl 3BOTIONUU: (uUIeTHYECKas, JUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOIOIHH.

[IpoucxoxkaeHne  OT  HECNEUMAIU3UPOBAHHBIX  INPEAKOB. IIporpeccupyromas
cnenuanu3anus. AJanTUBHAs paudalus.

JdemoHcTpaumnu:



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

Tabmumer u  cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOpsOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcoOpTOB pacTeHuit», «MHOrooOpasue Mopos
YKUBOTHBIX», «[Tomymsirum, «MyrannoHHas W3MEHYHBOCTHY, «Apomopdo3bD»,
«Mmmnoananrtanun», «OO0mas nereHepamusy, «JBumxymme cuibl 3BoonUny», «Kapra-cxema
Mmapipyra nyremectsus Y. [lapsuna», «bopn0a 3a cyuiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C Pa3JIMYHbIMU TUIIAMU OKpPAcKu, HAOOp MJI0JI0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoyuieKuss «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U PAaCTeHHI», Monenb anumkanus «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/lpozoduna» (HopMma,
MyTaruu (OPMBI KPBUTHEB U OKPACKH TEA).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

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

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

Tema 2. Bo3HnKkHOBeHME U Pa3BUTHE )KU3HHU Ha 3emute.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble rumnorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBOMIONUA. AOWOTCHHBIH CHHTE3
OpPraHMYECKUX  BEHIECTB W3  HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPKICHHUE
XUMUYECKOHN 3BoJronni. HaganpHble 3Tambl Ononorudyeckoit ssosmonuu. ['umoreza PHK-mupa.
dopmupoBaHne MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emsie nmo Hpam U nepuojaMm. Karapxen. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHH, OPIOBUKCKUM,
CUJIYPUMCKHM, T€BOHCKUIN, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

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

Kaiino3zoiickas spa v €€ nepuoapl: MaJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOTEHOBBIM.

XapakTepucTuKa KiIuMaTa M TIeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MUpa Kak OTpa)keHue 3BOJOLUUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MPOUCXOXKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorenesa. CxoAcTBa U pa3inyus YelIOBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YETIOBEKa.

JBuxymue cunbl (QakToppl) aHTpomoreHesa. HacneiacTBeHHAas W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAU TPY/Aa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH SBOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK YMEJblid,
UYenosek mnpsamoxoxadimuii, YenoBek HeaHaepranbckuil, Yenosek pasymHbii. Haxonku



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

Uenoseueckue packl. OCHOBHBIE OOJIBIIME PAachl: €BPOINEOUIHAs (€Bpas3uiickas), HEerpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3uMaTCKO-aMepUKaHCKas).  YepTsl
MPUCIIOCOOICHHOCTH TPEICTABUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Peau, JI. [1actep, A. . Onapun, C. Mumep, I'. FOpu, Y. lapBus.

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHas CHCTeMa OpraHUYecKoro Mupay, «CpaBHEHHE aHATOMHUYECKHX YEPT CTPOEHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «UelIoBeuecKre pach».

O6GopynoBanue: wmymspku — «lIpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKass Ta0uIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX M PACTEHUI».

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

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

Tema 3. Opranusmbl U OKpYy:Kamoas cpeaa.

DOKOJOTHUST KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToasl 3KOJIOTHYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

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

Okonoruueckue ¢akropbl. Knaccuduxamus skonoruueckux (akTopoB: aOMOTHUECKUE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHnst OpraHu3MoB K JeHCTBUIO abuoTHUECKUX (PakTopoB. buonornueckue puTMel.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OUOTHUYECKUX
B3aMMO/JICHCTBUII 1715 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoHcTpanum:

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

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
OoOUTaHUSD).

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

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIIUNA PA3HBIX BUJOB PACTCHHI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okojoruueckue cucrembl (3kocucremsbl). Ilonstue 006 skocucreMe M OHOTEOLEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
TOPOAYKIHS. DKOJOTHMYECKHE MUPaMUAbL: MPOAYKIMH, YHCICHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

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

AHTPOTIOTEHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBL. brojornueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

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

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouocdepsl.
XKupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

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

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHre Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBaA pallMOHAIBHOIO YIPABICHUs MPUPOIHBIMU pECYpCaMu U MX
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 mnuraHus», «OKoJorMueckas mnupamuiaa», «buochepa u yenoBex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro jeca», «buoueHos
BoJoEMa», «ArpoueHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHUCTBUS Ha TMPUPOLY»,
«BaxkHeiline MCTOYHMKM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisronas ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBsli 3G ek, «DakTopbl
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3orta B IpHpOJIE».

Ob6opynoBaHue: MO/1eJTb-aNTTUKAIHS «TunuyHble OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SCTBEHHBIX KYJIbTYp», TepOapuM M KOJUIEKLMM pPACTEHHWH M JKUBOTHBIX,
MPUHAIISKAIINE K pa3HbIM SKOJIOTHYECKUM Ipymniiam ogHoro Buaa, Kpacunas kaura Poccuiickoii
denepanuu, n300pakeHUs] OXpaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IMTPOI'PAMMBLI 11O BUOJIOTUA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIET'O OBPA30BAHUSA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaIoNIMMUCS TPOTPaMM CpeaHero o0Iero oopa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE€3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPEACICHUIO,
HaJIM4yue M™MOTHUBAIlUMU K 06y‘I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHC BHYTPCHHHX
yOEXKIEeHUIM JTMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEM M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTUUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€OIHWHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU IICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3WOHUU JIMYHOCTH, IMAaTPpUOTHU3MA,
YBaXXE€HUSA K 3aKOHY M IIPAaBOIIOPALKY, YEIOBEKY TPyHda M CTaplleMy IIOKOJICHUIO, B3aUMHOI'O
yBaKeHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro mpenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYyYalOIIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSM POCCHMCKOrO  OOIEeCcTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITENbHOCTH B IPOIECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIONHEHHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENLHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM fA3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccnn;

LIECHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIEIUIO M TNaMSATHUKAM MPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHY, TOHUMAHWSI 3HAYCHUST OMOJIOTHH B TIO3HAHUH 3aKOHOB MTPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHUIO CEMbH HA OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnuTaHus, (OPMHMPOBAHUSA  KYJbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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

OCO3HAHHE TOCIEACTBUI M HENPHUSATUS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSITENBHO  BBIMOJTHATH  TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpPa30BaHHIO HA MPOTHKEHUH BCEH
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYTIKOB Y OIICHKU UX BO3MOXKHBIX MOCIIEJICTBUN ISl OKPY>KAIOIIEH Cpelibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUU TPOOJIEM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAOIOIB30BaHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIArOMPUSITHBIC YKOJOTUUECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHHKATHBHOM W COLMAIBHON TMpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHEe crenupuKr OMOJOTUM KaK HayKd, OCO3HaHWs €€ poiau B (OPMHPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTHU OMOJIOTHH Ui COBPEMEHHOW IUMBIIJIM3ALMU: OOECTieUeHuUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIHOHATIEHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CTECTBEHHO-HAY4YHOH TpPaMOTHOCTH, KaK COCTaBHOW 4YacTU (YHKIIMOHATHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIIIMX B HEM H3MEHEHUU, YyMEHHE JejaTb 000CHOBAHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBUU C KHU3HEHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATbI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PEHUS OOYYAIOUIUXCS  MEKIAUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHaAYYHbIC TIOHATHS, OTPAXKAIOIIHE IETOCTHOCTh HAYYHOU KapTUHBI MUPA
U crenu(uKy METO0B TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBIICHHUE, IPOIECC, CHUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeIOBaHNe, HAONIONEHHE, W3MEPEHHUE, SKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHble NIeiicTBHs (II03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIOINIE
¢dopmupoBanre (PyHKIMOHAIBHOW I'PaMOTHOCTH M COIMAIILHOW KOMIETEHIIMH OO0YYaroIInXcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HaHWs W YHHBEpCalbHbIC y4YeOHBIE JCHCTBHS B IO3HABATENBHON U
COLIMAIBHON ITPAKTHKE.

MertanpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTpaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiajieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMHU I CTBUSIMH:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITEIEHO (POPMYIIUPOBATh W aKTYyaJHM3UPOBATH MPOOJEMY, paccMaTphBaTh €&
BCECTOPOHHE;

WCIIONh30BaTh TPH OCBOCHWM 3HAHWUH TPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAN3a,
CHUHTE3a, CpaBHEHUS, Kilaccudukanuu, o00OIIeHus), pPacKpbIBaTh CMBICI OHOJIOTHYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHITUSIMH);

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

WCIOJIb30BAaTh OHOJOTHMYECKUE MOHATHS s OObSCHEHHS (DAKTOB U SBICHHUM KUBOM
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JACAyKTUBHBbIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU UM MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHAITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYHUIl Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yIbTAaTOB IIEJISAM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYAIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KpeaTMBHOE MBIIJICHUE NPU PEIIEHUH KU3HEHHBIX POoOIIeM.

2) 6a30BbIe HCCIeI0BATEIBLCKHE NeiiCTBHS:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENLCKOW U MPOEKTHOM AEATENIbHOCTH, HAaBBIKAMU
paspelieHus npodsieM, CHocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOUCKY METOJOB
peleHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;

UCIOJb30BaTh PAa3JIMUYHbIEe BHUJIBI JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSA, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallUsX, B TOM YHUCIE IpU
CO3/IaHUM Y4EOHBIX U COIIMATIBHBIX IIPOEKTOB;



(opMUpOBaTh HAYYHBIA THIT MBILIUICHUS, BIaCTh HAYYHOU TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

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

BBISBJIATh TPUYMHHO-CIICJICTBCHHBIC CBSI3M M aAKTyaJIM3UpOBAaTh 3ajady, BBIIBUTATb
TUMOTe3y €€ pelIeHHs, HAXOJWTh AapryMEHTBHI Uil JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHUH,
3aJaBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJNYyYCHHBIE B XOJAE pELICHHUS 3aJadd pe3yJbTaThl, KPUTHUYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

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 U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE HJIEH, MpEIaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE aJlbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCSA B Pa3IMYHBIX MCTOYHMKAX HH(popManuu (TeKcTe ydeOHOTo mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHble METOJbl IMpH TMOUCKE U OoTOOpe
OunoslornuecKkoi nHpopMauy, He0OX0IUMOMN ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMANbHYIO (OpMYy MpeACTaBICHUS OHOJOrHYECKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrHYecKou
uHpopMalren: NMPUMEHITh XUMHUYECKUe, (PU3MYecKue U MaTeMaTH4yecKhe 3HAKU U CHUMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

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

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMH:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBAThH B JHAJIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIIbHO BBITIONHEHHsI TMpeiaraeMol 3aJayd, Yy4UTHIBATh HMHTEPECHl H
COTJIACOBAHHOCTH MO3ULUH JIPYTUX YYACTHUKOB AMAIOra WIH AUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpeACTBA OOILIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, YMETh CMsTr4aTh KOH(MIUKTHI U
BECTH N1E€PETOBOPHI;

BJIQJIETh PA3JIMYHBIMHU CHOCO0aMM OOIIEHUS U B3aUMOJEHCTBHS, MOHUMATh HaMEPEHUS
JPYruX JIOJIeH, MPOSBIATh YBOKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPpEeKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;



pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HMCIOJb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeILHOCTh:

[IOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl Ipu
peneHn: OHOIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOIEHCTBUS MPH peICHUH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHMIO: COCTAaBJISITh IUIAH JIEUCTBUM, PACHPEACIISATH POJU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

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

npeaaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEH C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

1) camoopranu3amus:

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
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO M 3IOPOBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH HPOOIEMBI,
CTaBUTh W (HOPMYIHpPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOM NEATCILHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTABJIATH IJIaH PELIeHUs MPOOJIeMbl C YUETOM MMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANIOUTECHUM];

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYIULIMK B Pa3HBIX 007acTAX
3HaHUH, NOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HABBIKAMM TIO3HABATENILHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuu
IUIsL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEIICHMS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTYMEHTBI IPYTUX MIPU aHAJIN3€E PE3yJIbTaTOB AEATEIBHOCTH;



MPU3HABATH CBOE MPABO M MPABO JPYrHX Ha OMINOKH;
pa3BUBaATh CIIOCOOHOCTh OHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.
MHNPEJIMETHBIE PE3YJIbTATHI

[Ipenmertnsie pe3ynbraThl ocBoeHHs nporpammel COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CIIEIU(HUUECKHe UIs y4eOHOTo mpeaMeTa «bruosiorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHIO, WHTEPHpETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATENBHOCTH TI0 TMOJyYSHUI0 HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWN B Pa3UYHBIX y4eOHBIX
CHUTyallUsiX, a TaKKe B pEAIbHBIX J>XU3HEHHBIX CHTYallUsX, CBA3aHHBIX C Owuosyorumeir. B
porpamMme MpeMETHBIC PE3YJIbTAaThl MPEICTABICHBI 10 TOaM 00ydIeHHSI.

[IpenmetHbie pe3ynabTaThl OCBOCHHsI ydeOHOro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHHA O MECT€ W POJIM OWOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu, (PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA JUIS PEIISHHsS )KU3HEHHBIX 337134,

YMEHHE PaCKphIBaTh COAEpKaHUE OMOJIOTHUECKUX TEPMUHOB M MOHSITHH: )KU3Hb, KIETKA,
opranus3M, Merabosu3M (0OMEH BENIECTB H  TPEBpallleHHe JSHEPTrHH), TOMEeOoCTa3
(camoperynsimusi), ypOBHEBas  OpraHU3alUsl JKUBBIX  CHCTEM, CaMOBOCIIPOM3BE/ICHUE
(penpoayKius), HACIEICTBEHHOCTh, HI3MEHUYMBOCTh, POCT H Pa3BUTHE;

YMEHHE W3JaraTh OWOJIOTHYECKHE Teopud (KJIETOYHAs, XPOMOCOMHas, MYTAallMOHHAs,
LEHTpaJbHas J0orMa MOJIeKyJIsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuioBa) u yuenus (0 meHTpax MHOTO0Opa3us U MPOUCXOKIEHUS KyIbTypHBIX pactenuid H. 1.
BasuiioBa), onpenenaTs rpaHulbl UX MPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIONEHUE U ONHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3almusi MU TMPOBEACHHE OUOJOTHYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB: OOMEHA BEIIECTB U
MPEeBPALEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIUIOJI0OTBOPEHUS, Pa3MHOKEHHUS], WHIUBUIYAIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATH MOJTYUYCHHbIC 3HAHUA ISl 0OBSICHEHUS OMOJIOTHYECKHX IMPOLIECCOB U
SIBJICHUH, JJIs1 IPUHATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C LENbI0 OOeCTieueHus
0€30MacCHOCTH CBOETO 3JIOPOBbS U 370POBbSl OKPYXKAIOMIMX JIIOACH, COOIIOACHHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKpYXKAWIIed MNPUPOAHON cpele, MOHMMaHHE HEOoOXOIUMOCTH
UCTOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH JUIsl palMOHaIbHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHE pellaTh 3JeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M AUTHOpHIHOE
CKpelIMBaHKe, CIIETUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIsl IPeICKa3aHus HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JJAOOPATOpHBIE M MPAKTUUECKUEe paboThl, COONOATh MpaBHia MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBAaTh W HHTEPIPETHPOBaATh HH(OpMAIUIO OHOJIOTHMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO TCEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa



MaccoBO# MH(pOpPMAIHH, HAYYHO-TIOMYJISIPHbIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOIIeHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIBb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHUPOBO33PEHHUS, O BKJIa/l€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh CoJepxaHNe OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, NOMYJIALNS,
reHo(OoHJ, SBOJNIONMS, JBUXKYIIME CHUIbl ((paKkTOpbl) DSBOJIOLUH, MPUCHOCOOIEHHOCTD
OpraHu3MOB, BHJ000pa30BaHUE, OKOJOTMYECKUE (aKTOpbl, HKOCHCTEMA, MPOJAYLIECHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nupamMuia, ouoreoneHos, ouochepa;

yMEeHHe Wu3Jarath Ouojoruueckue Tteopuu (dBosmonmoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKast TEOPHS SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapIiieBoro cxocta K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u mytei 3Bomtonuu A. H. CeBeproBa, yueHus o
ounocdepe B. 1. Bepraackoro), onpenensTh rpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIaJEeTh METOJIaMU HAy4yHOTO MO3HaHUs B OuoJIOTHMHU: HAOJIIOACHHE U ONUCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alsi U MpPOBEACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IOIYYEHHBIX pE3yJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHATHH,
TEOpUH U 3aKOHOB, YMEHHE A€JIaTh BIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3YIbTATOB;

YMEHUE BBIIEISTH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMYJALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOLIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECHUCTBHS 3KOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MOTOKA SHEPIHMU B IKOCHCTEMAax, aHTPOIIOT€HHbIX U3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHUX IMKIOB B
ounocdepe;

YMEHUE NPUMEHATh MOJTy4YEHHbIE 3HAHUA U1 OOBSCHEHUS OMOJOTMYECKHX IPOLIECCOB U
SIBIICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00ecTiedeHus
0€30IIaCHOCTH CBOEr0 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOJEHHUS HOPM
IPaMOTHOTO TMOBEJICHHUSI B OKPY)KAOLIeH NpUPOJHONW cpele, MOHMMaHHE HEO0OXOAMMOCTU
UCIOJIb30BAHUSA JOCTHKEHUM COBPEMEHHOM OuoJioruu Ui panroHaIbLHOTO
IIPUPOJIOTIOJIL30BAHHUS;

YMEHHUE pelllaTh 3JI€MEHTapHble OMOJOrMYeCKHe 3aJlaud, COCTaBJIATh CXEMbl IepeHoca
BEIIECTB ¥ SHEPTHU B SKOCHUCTEMax (LIeNH MUTaHus);

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U MPAaKTHUYECKHE paboThl, COONIOIAaTh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OILIEHUBAaTh W WHTEPHPETHUPOBaTh HH(POPMAIUIO OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil MH(pOpMAaIMK, HAayYHO-TIOMYJISIPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3ULUIO;



YMEHHUE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 buonorus xak Hayka 2 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
2 JKuBbIe cucTeMBl U MX OpraHu3aIus 1 bubamorexa LOK
https://m.edsoo.ru/7f41c292
. bu6mmnoreka [IOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKuzHenes I TeIbHOCTh KIICTKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 3



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 2
BOFOIHOHHAS CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpYy>KaroIias cpeaa 5 bubmmorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 5

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
5 MeTo 161 TTO3HAHMS KUBOM 1 bu6moreka [IOK
TIPUPO/IBL. https://m.edso0.ru/863e6122
3 buonornueckue cucTeMHI, 1 bu6moreka [IOK
MPOIIECCHI M UX M3YUCHHE https://m.edso0.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 bu6mmoreka [IOK
1 MUHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 o teme «3ydueHue 1 1 bubmuoreka [JOK
KaTaJIMTHYECKOM aKTHBHOCTH https://m.edsoo.ru/863e6hb72
(hepMeHTOB (Ha IPUMEPE aMHIIa3hI
WJIHM KaTaasbl)»
bubmuoreka [JOK
! Yraeeozet. Jrie L https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hyxnennosbie kucnotel. ATO 1 https.//m.eds00.ru/863e6d5¢
9 Hcropus n MmeToap! N3ydeHus 1 bubnuorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

kietku. Knerounas teopust

https://m.eds00.ru/863e6e88

Knetka kak 1esoctHas »xuBas

10
cucTema
Crtpoenune 3ykapuoTUYECKOU
kieTku. JlabopatopHast pabora Ne
2 1o Teme «VI3y4eHue cTpoeHus bubnuorexa [JOK
11 KJICTOK PaCTEHH, )KUBOTHBIX, https://m.edso00.ru/863e6ff0
rpuOOB U OaKTEepHii IO https://m.edso0.ru/863e716c
MHUKPOCKOTIOM Ha TOTOBBIX
MHUKpOTIpETiapaTax u ux OIMMCaHUE)
bu6moreka [IOK
12 OOMEH BEIECTB KT METAG0MH3M https://m.edsoo0.ru/863e766¢
bu6moreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 uepretieckiii omer https://m.edsoo.ru/863e7aae
15 JKu3HEeHHBIN UK KICTKH. bu6mmoreka [IOK
Jenenue KiIeTKu. MuTo3. https://m.edso0.ru/863e7dc4
16 buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancusmnus — OMocuHTE3 OelKa bubmmorexa [JOK
https://m.edsoo0.ru/863e796e
18 Hexnerounsie popMbI )KU3HU — bubnnoreka [JOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 ®opMBbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edso0.ru/863e7f4a

21 OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX bubnmoreka [JOK
ki1eTok. OIIOJOTBOPECHHE. https://m.edso0.ru/863e81b6
29 WnnuBuayanbHOE pa3BUTHE bubnuorexa [JOK
OpraHM3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HacneILCTBeHHozTKH u Bubnuorexa LIOK
https://m.edso0.ru/863e862
W3MECHUHUBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS
24 HpI/ISHaKOII:. MOHOFI/I6pI/IJj1HOC Brbmiorexa LIOK
https://m.edso0.ru/863e8878
CKpCIIMBAHHE
WTUOPUTHOE CKPEIIMBAHUE.
25 2313K0H iejaBHcm\forIE Bubnuorexa LIOK
https://m.edsoo.ru/863e89a4
HacJeA0BaHuUs TPU3HAKOB
26 CremieHHOoe HacjleIOoBaHue bu6mmoreka [IOK
MPU3HAKOB. https://m.edso0.ru/863e8c60
97 T'enetruka nona. Hacnenosanue bu6mmoreka [IOK
[IPHU3HAKOB, CIEIUIEHHBIX C MIOJIOM https://m.edso0.ru/863e8c60
N3MeHYnBOCTbD.
HenacnencrBenHass ”3MEHYHUBOCTD.
Jlaboparopnas pabota Ne 3 1o
08 TeMe « M3yuenue bubnuoreka [IOK
MO AU (DUKAITHOHHO M https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapHUAIIMOHHOTO psla U
BAPUALIMOHHON KPUBON»
bu6mmoreka [JOK
29 HacnencrBenHast "3MEHYHMBOCTb.

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30 I'eneruka yenoBeka 1 bubmiorexa LIOK
https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600IICHHE 10
31 teMe «HaclencTBeHHOCTh | 1
W3MCHUYHBOCTH OPraHU3MOBY
bu6mmoreka [{OK
32 Cenexiuis Kkak Hayka i poLece 1 https://m.edso0.ru/863e9214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [IOK
pacTeHui 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buortexHonorus kak oTpacib 1 bubnuoreka [JOK
MPOM3BO/ICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 0 3
I[MPOI'PAMME
11 KJIACC
N Koan4yecTBo yacos Jlata JJIeKTPOHHbIE HU(PPOBbIE
Tema ypoxa Kourtposbubie | IpakTuueckue oGpa3oBaTebHbIe
n/n Bceero U3yUYEeHHUs
padoThI padoThI pecypcol
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hctopus pazBuTus npecraBicHui 1 bubnunoreka [JOK
00 3BOJTIOIMH https://m.edso0.ru/863e9570
3 MukposBontonus 1 bubmorexa HOK
https://m.edsoo0.ru/863e9cle
o | oo | 1
https://m.edsoo.ru/863e99c6
JIaGopatopHas pabora Ne 1



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

«CpaBHEHHE BUOB I10
MOP(OTIOTHISCKOMY KPUTEPHIOH

5 JIBuoKymye cuibl (3JIeMEHTapHbIe bubnuorexa [JOK
(aKTOphI) 3BOIIOIHH https://m.edsoo.ru/863e9da4
. bubanoreka LIOK
6 EcrectBennsiii 0T60p u ero hopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTtopHas bubnnorexa [JOK
pabota Ne 2 «Omnmcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIILHOTO XapaKTepa»
8 Hamnpasnenns u nytu bubnuoreka [IOK
MaKpOIBOJIIOIIUU https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN
10 Uctopus xu3nu Ha 3emie U
METO/IbI €€ U3Y4YeHHUS
1 I'unoTe3sl NPOUCXOKIACHUS )KUZHU bu6mmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue xu3Hu Ha 3emiie 1o Ipam bubnuoreka [JOK
U IIEpUOIaM https://m.edsoo.ru/863eabbe
13 OCHOBHBI€E 3TaIbl BOJIOIHAT bu6mmoreka [JOK
PaCTUTENILHOTO U KHBOTHOTO MHUPA. https://m.edsoo.ru/863ea8bc
14 CoBpemeHHas cuctema bubnnoreka [JOK
OpraHMYecKOTO MUpa https://m.edsoo.ru/863ea48e
15 DBOJIONHMS YEJIOBEKA bubmuoreka [JOK
(arTpomOreHe3) https://m.edsoo.ru/863eac2c
16 JBwxymiue cuibl ((pakropsr) bubnuorexa [IOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

aHTPOIIOreHe3a

https://m.edso0.ru/863ead44

OCHOBHBIE CTaIUU DBOJIFOIIUHA

17
YeJIoBeKa

18 Yenoseueckue packl ¥ IPUPOJIHbBIE bubnuorexa [JOK
aJlanTalnuy 4eroBeKa https://m.edsoo.ru/863eaea2
Pesepubriit ypok. O600111eHUE TIO

19 TeMe «BO3HUKHOBEHHUE U Pa3BUTHE
KU3HU Ha 3emiie»

20 DKoJIOoTHS Kak HayKa

21 Cpenpl 00uTaHUS U HKOJIOTHIECKUE bubnuorexa [JOK
(bakTopsI https://m.edsoo.ru/863eafec

bu6moreka [IOK
22 AOHOTHHECKHE (AKTOPE. https://m.edsoo.ru/863eb10e
bubnuoreka [IOK

23 brotiteckie (akToph https://m.edsg).ru/863eb348

24 DKOJIOTHYECKHE XapaKTEPUCTUKHI
MOMYJISILIAH.

o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 3KOCUCTEMBbI. DKOJIOTUUYECKUE bubnuoreka [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 IIpupoansie 3K0CcHCTEMBI

29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI

30 buocdepa — riodanbHas bubnuorexa [IOK



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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https://m.edsoo.ru/863eb5fa

3KOCHUCTEMA 3EMITH

https://m.edso0.ru/863ebb5e

3aKOHOMEPHOCTH CYILIECTBOBAHUS

bubmuoreka [JOK

31 onochepsr 1 https://m.edso0.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeI0BeYeCTBA https://m.edsoo.ru/863ebale
Pesepubriit ypok. O600meHne

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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