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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mnporpaMmbl 1O OHMOJOTUU TEOPETUUYECKYID OCHOBY IS
OTpe/ieNieHUs] TMOAXO0M0B K (OPMUPOBAHMIO COJEp)KaHUsA Y4YeOHOTo IMpeaMera
«buonorus»  cocraBuiaM:  KoHuentyaiabHele nonoxenus PIrOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COAepKaHUs, pe3yJIbTaTOB O0yYeHUs U TPeOOBaHUMN
K YPOBHIO MOJTOTOBKHU BBITYCKHHKOB, MOJOXKEHUS 00 OOIIMX IENSIX U MPUHIUIAX,
XapaKTEpU3YyIOMIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI  CPEIHEro  OOIero
obOpazoBanmsi B Poccuiickoit denepamuu, a TakKe TMOJOKCHUS O CIenupuKe
Ouosnoruu, € 3HaYCHUU B TIO3HAHUH KUBOW MPUPOJIBI U 00ECTICUCHUH CYITICCTBOBAHUS
yesoBeueckoro oobmectBa. CoOryiacHO Ha3BaHHBIM  TOJIOKEHHSIM, OIPEIETICHBI
OCHOBHBIE (DYHKIIMH IMPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o 6uonoruu Ja€T MpeacTaBlIeHUE O 1EeNsiX, 00 oliel cTpareruu
0oOy4eHMS, BOCIIUTAHKS M PA3BUTHS OOYJAIOIINXCS CPEACTBAMU yU4eOHOTO IpeaIMeTa
«buonorusy, onpenensier o0A3aTENbHOE MPEAMETHOE COAECPKAHUE, €r0 CTPYKTYPY,
pacmpenesieHue 1o pasjieliaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BaTeIbHOCTD
U3Y4YCHHUS] y4eOHOTO MaTephayia ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKM 0Opa30oBaTeIbHOIrO MPOLECCa, BO3PACTHBIX  OCOOEHHOCTEM
00yyaroImuxcs.

B mporpamme mo OMOJIOTHH Tak)Ke YYUTHIBAIOTCS TPEOOBAHMS K INIAHUPYESMBIM
JUYHOCTHBIM, METalpeAMETHBIM U TMPEAMETHBIM pe3yibTaTaM OOy4YeHUs B
(bopMUPOBAHNH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JCATEILHOCTH/YISOHBIX
nerlcTBU 00y4arommxcsl M0 OCBOCHUIO COACPKaHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no 6uosioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3Yy4YCHMHM OWOJIOTHH, Ojarojgapsi 4emy B HeH
NPOCMATPUBAETCS  HANPABJICHHOCTh HAa  pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUN
JMYHOCTH, IKOJIOTUYECKOTO MBIIIICHUS, IPEICTABICHUH O 3I0pPOBOM 00pa3e KU3HU
Oepe’KHbIM OTHOULIEHUEM K OKpyKaromiedl mnpupomHoi cpene. [loatomy Hapsay c
M3y4eHUEM 00IIeOMOTOTHIECKUX TEOPHiA, a TAK)KE 3HAHUM O CTPOCHUH KUBBIX CHCTEM
PA3HOTO paHTa W CYITHOCTH OCHOBHBIX MTPOTEKAIONIUX B HUX MPOIIECCOB B IPOTPAMME
no OWOJIOTHMHM yJEJICHO BHHMAaHHE WCIOJb30BAHUIO IIOJYYEHHBIX 3HAHWHA B
TTOBCEAHCBHOM KU3HHM JUTSI PEIICHHS MMPUKIIATHBIX 3371a4, B TOM YHCIIC: TPO(PIITaKTHKA
HACJIeICTBEHHBIX 3a00sieBaHUI YeJI0BEeKa, MEINKO-TEHETHIECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHUS HSKOJOTUYECKH I1€JIeCOO0Pa3HOT0 TOBEJACHUS B
OKpYXarUel MPUPOAHOM Cpele, aHAIM3A BIHSHUS XO3SMCTBEHHOWU AEATEIBHOCTH
YeJIOBeKa Ha COCTOSHUE NPHPOAHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. Y CHIICHHE
BHUMAHMS K TPUKIAJAHOW HANpaBJICHHOCTH Yy4yeOHoro mpenmera «buosorus»
MPOJIMKTOBAHO HEOOXOAMMOCTHIO 00ECTICUeHUs YCJIOBHM I PEIICHHUS OIHON U3
aKTyaJIbHBIX 33/1a4 MTKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpas MPeArnoaraet



dopMupoBaHne y OOydyarolUXCs CIOCOOHOCTH aJanTHUPOBATHCS K H3MEHEHHUSIM
JUHAMUYHO Pa3BUBAIOILErOCS] COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHE cpefHEero o01ero 0opa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obGecneunBaeT (popMUpoBaHUE y OOYYAIOIIMXCSl TMPEJACTaBICHUN O HAay4YHOU
KapTHHE MUPA, pacIIMpseT U 0000IIaeT 3HAHUS O KUBOI MPHUPOJIE, €€ OTIMUNTEIbHBIX
MIPU3HAKaX — YPOBHEBOM OPraHU3allMU U 3BOIIOLNHU, CO3MAET YCIOBUSA JJIsl: TO3HAHUS
3aKOHOB KHUBOU MPUPOAbI, GOPMUPOBAHUS (PYHKIIMOHATIBHON IPaMOTHOCTH, HABBIKOB
3I0pOBOI0 U 0€30IMaCHOr0 00pasa KU3HU, IKOJIOTHYECKOTO MBIIIJICHUS, IIEHHOCTHOTO
OTHOULIEHUS K )KUBOW MIPUPOE U YETOBEKY.

bonbiioe 3HaueHne OHOJIOTHS MMEET TaKXKe ISl PEIICHUs] BOCIUTATENbHBIX H
pa3BUBAIOIIKX 3a7a4 CPEAHEro o0IIero oopa3oBaHusi, COIMATU3AIUN 00yJarOITUXCS.
N3ydenue Ouonoruu o0ecneynBaeT yCiaoBUs A1 GOPMUPOBAHUS UHTEIUIEKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX U HMH(QOPMAIIMOHHBIX HABBIKOB, AJCTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTErpali OMOJOTMYECKUX 3HAHWM C MPEICTaBICHUSIMH U3 JIPYTHX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMUU U reorpaduu. Ha3BaHHbIE
MOJIOKEHUS O TpeIHa3HAaYeHUH y4eOHOro npeamMera « buosiorus» cocTaBUIM OCHOBY
IUIA ONpeZeNieHUusl MOAXOAO0B K OTOOpY M CTPYKTYPUPOBAHHMIO €r0 COJAEPIKAHMUA,
IPEICTaBICHHOI0 B IpOrpaMMe Mo OHOJIOTHH.

Ot16op conepxanusi yuyeOHoro mpeamera «buosjorus» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH € MO3ULUHI KYJIBTYpPOCOOOPA3HOI0 MOIX0/1a, B COOTBETCTBUU C KOTOPBIM
oOyyJaroniiecs: TOJKHBI OCBOUThH 3HAHUS M YMEHUS, 3HAUMMbIe 11 (OPMHUPOBAHUS
oO11ei KyJabTyphl, ONPEISISIONINE aIeKBaTHOE NTOBEICHNE YEJIOBEKa B OKPYKaroIien
OPUPOJHOM cpene, BOCTPeOOBAaHHBIE B TMOBCEIHEBHOM KH3HU M MPAKTHUYECKON
nesitenbHocTH. Oco0oe MecTo B 3TOM CHCTEME 3HAHWM 3aHUMArOT 3JIEMEHTBI
collepKaHUsl, KOTOpPbIE CIy)KaT OCHOBOM [Jisi (DOPMUpPOBAHMS MPEACTABICHHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTMHE MHpa W LEHHOCTHBIX OPHEHTALMIX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMU OUOJIOTHYECKOTO 00pa30BaHMUS.

CrpykTypupoBaHUe cOJepX aHUs Y4YeOHOro Marepuajga B Iporpamme IO
OMOJIOTUM  OCYILIECTBIEHO C YYETOM TMPUOPUTETHOTO 3HAYEHHUS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOW MPUPOIBI, O €€ YPOBHEBOM OpraHU3alUU U
HBOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COJIepKaTelibHble TUHUU: «buonorna xak Hayka. Metozsl
HAay4yHOro mno3HaHus», «Kierka kak Ouonorumyeckas cuctemay, «OpraHu3Mm Kak
Oouonoruueckass cucrema», «CucreMa M MHOrooOpazue OpraHM4EeCKOro MHUpPay,
«IBOJIOLHUSA KUBOU MPUPOIB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE 00YYaIOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATILHONW OpraHu3aliu
’KUBBIX CUCTEM Pa3HOT'0 paHTa U MpUOOpETeHHE YMEHHUM UCTI0JIb30BaTh 3TH 3HAHUS 1JIs
IPAMOTHBIX JCHCTBUH B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJbI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.



JlocTikenre 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 6azoBoM
ypOBHE 00eCreUnBaeTCs PEIICHUEM CIEIYIOMUX 3a1au:

OCBOCHHME OOYYaIOIUMHCS CHCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOpHUsIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYXKaIIUX OCHOBOM IS
dbopMHUpOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHPA, O METOJax
HAy4YHOTO TIO3HAHUSA, CTPOCHUH, MHOTOOOpa3MM W OCOOCHHOCTSAX >KHUBBIX CHCTEM
pa3HOTO ypOBHS OpraHMU3alliM, BBIJAIONIUXCS OTKPBITUSAX W COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopmupoBaHrue y O0OydYaloOlUXCsl TO3HABATENIbHBIX, HWHTEIJICKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIECCEe aHaIM3a JAaHHBIX O MYyTSAX pa3BUTUS B
OMOJIOTUY HAYYHBIX B3TJIAJIOB, UJIEH U TTOAXO0B K U3YUCHHIO KUBBIX CUCTEM PA3HOTO
YPOBHS OpraHHU3alny;

CTAaHOBJICHHE Yy oOOydalmmxcs oO0mell  KylabTyphl, (PYHKIHOHAIHHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH W OLICHUBAThH SBIICHUSI OKPYXKAIOIIETO
MHpa KUBOU MPUPOJIbI HA OCHOBAHUYW 3HAHUU M OMbITA, OJYYEHHBIX NMPU U3YUYECHUU
OnoJoruy;

dbopMmupoBaHue y 0OydYaromuxcsi YMEHHUM WJUIIOCTPUPOBATH 3HAaYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JIESITEIBHOCTH YEJIOBEKa, pPAa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TTO3HAHUSI YEJIOBEKOM KHUBOM
MPUPOJIbl, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHUS K HEH, COOMIOIEHUS] STUUECKUX
HOPM TP NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEI0BAHMM;

OCO3HaHWE IIEHHOCTU OHMOJIOTMUECKUX 3HAHWUW IS TIOBBIIMICHHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPBI, 151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUI M YMEHUH B MOBCEIHEBHOW >KU3HU IS
OLICHKHU ITOCJICICTBUI CBOEM JEATEIBHOCTH IO OTHOLICHUIO K OKPYXAaIUIEU cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJIeHHEe Mep NPOPHIAKTHKA
3a00s1eBaHUM.

B cucteme cpemanero o6iero oopazosanus «buonorusy, nzydyaemas Ha 6a30BOM
YpOBHE, SIBISETCS 00s3aTEIbHBIM Y4E€OHBIM TIPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHoU obnactu «EcTecTBEeHHO-HAyYHBIC TTPEAMETHD».

Jlist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpelHero oOmiero oopa3oBaHMs
otBoauTCs 68 yacom: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B HEezIEIIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
IPYTUMU €CTeCTBEHHBIMU HayKaMu, puiiocodueit, STUKON, 3CTETUKON U TpaBoM. Pouib
Oowonornn B (POPMHUPOBAHUU COBPEMEHHOW HaydHOW KapTwHBl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Meroabl MO3HAaHUS KUBOW MpUponbl (HAONIOAEHHE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccudukaius, MoieIMpOBaHUE, CTaTUCTUYECKasi 00paboTKa JTAHHBIX).

JleMmoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon nu @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHWe pa3jIMYHBIX METOJOB IIPU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

Xusble cucteMbl (OMOCHMCTEMBI) Kak MpeAMET u3ydeHus ouosnoruu. OTiauune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M MX pazHOOOpa3ue. YPOBHH OpraHu3aliuu OMOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, TOMYJISIIIUOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpHBI.

JleMmoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPHU3HAKU >KU3HU», «YPOBHH OpTaHU3AIUU
KUBOU MPUPOABD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHYECKHM COCTaB KJIETKU. XHMHUYECKHE DJIEMEHTHL: MAaKpOSJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMKM  BOJABI W MHUHEpaJIbHBIX BemiecTB B kietke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB m cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHumble ¥ 3aMEHHMbIE aMUHOKHCIOThI. AMWHOKUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYPBI OCIIKOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OenkoB. bruonornueckue GyHKIUN OEIKOB.

depMeHTHl — Ouosiorudyeckue karaauzatopbl. CTpoeHue gepmMeHTa: aKTUBHBIN
IEeHTp, cyoOcTtpatHas crenuduanocts. Kodepmentsl. Butamuabsl..  OTiawyus
(hepMEHTOB OT HEOPTAHWYECKUX KAaTaTu3aTOPOB.



VYrneBoabl: MOHOCaxapuabl (TIOKO3a, pud03a U 1e30KCUprod03a), AUcaxapHbl
(caxapo3a, JlakTo3a) U ToJHMcaxapuibl (Kpaxmana, TJIUKOreH, IEeJUII0I03a).
buonornyeckue QpyHKIIUU YTIII€BOIOB.

Jlumuasl:  Tpurnunepunsl,  docdhonunuapl, crepounbl. ['mapoduabHO-
runpodoOHbIe cBoiicTBa. buonoruueckue pyHkimu nunuaos. CpaBHEHHE YTIIEBOJIOB,
OEJIKOB U JIUMIKUOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEMHOBBIX
kucioT. Ctpoenue u pynkuuu JJHK. Crpoenne u pynkuun PHK. Buast PHK. AT®:
CTpO€HHUE U (QYHKIIHUH.

Huronorus — Hayka o kietke. Kierounass teopus — npumep B3aUMOJEHCTBUS
uael U GakToB B HAYYHOM IMO3HAHUHU. MeTObl N3yUeHUs KIIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OOmue Mpu3HaKu KIETOK: 3aMKHYTas
Hapy»Hasi MemOpaHna, mosiekyJibl JIHK kak renernueckuii anmapar, cucTeMa CUHTE3a
Oenka.

THUObI KIETOK: SyKapHOTUYECKasl U IpoKapuoTuieckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckod  knetku.  Kinerounas  ctenka — Oakrepuil.  CtpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIC OTIUYMS PACTUTEIIbHOM, )KUBOTHOM U TPUOHON
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHMKC, UX
¢ynkuuu. [Inazmatuueckas memOpana, €€ cBoiicTBa W (pyHkimu. [{uTomnasma u eé
opranouipl. OnHomemOpanHbie opraHounbl kietku: OIIC, ammapat [onbmxw,
nu3ocoMbl. [loilyaBTOHOMHBIE OpPraHOUABl KIJIETKU: MUTOXOHJIPUU, TUIACTHUBI.
[Ipoucxoxknenne MUTOXOHApUM W TuiacTul. Buaelr mnactua. HememOpanHbie
OpraHOM/IbI KJIETKU: PUOOCOMBI, KIETOYHBIN [IEHTP, LUEHTPUOJIN, PECHUYKH, KIYTHUKH.
QyHKIIMY OPTraHOMAOB KJIETKH. BKItoueHuns.

SAnpo — perynstopHblii 1eHTp KieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammbl: «PacripeneiieHne XUMUYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«Pacrnpenenenne XuMAYECKUX JJIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuoanueckass TabNMIIA XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD, «buocunTes Oenkay, «CTpOoeHHE MOJIEKYJIbl OelKay,
«Ctpoenue ¢epmenta», «Hyknemnossie kuciotel. JITHK», «CTpoeHue Momekybl
AT®», «CtpoeHue >yKapHOTHUUECKON KIETKu», «CTpOEHUE KUBOTHOM KIETKWY,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpOeHHE NPOKAPUOTHYECKOM KIIETKNY,
«CtpoeHnue sazpa KIETKnu», « Y IIeBOAbD, «JIMmuasD.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyIOBaHUE [UIsl TMPOBEACHUS
HaOMIOACHUN, W3MEPEHHI, JKCIEPUMEHTOB, MUKPOMNPENApaThl PACTUTENIbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 1. «/3ydyeHue KaTaIUTUYECKOM aAKTUBHOCTHU
(dbepMeHTOB (Ha IPUMEPE aMITIa3hbl WU KaTajaasbl)y.

Jlaboparopnas padota Ne 2. «M3yueHne CTpOCHHUSI KJIETOK PACTEHUM, J)KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOTpEapaTax U UX OMUCAHUEY.

Tema 4. ’KnzHeaessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTa0omM3M. AccuMIISIus (TIaCTHYECKUN OOMEH) U
TUCCUMWISIIUSA  (SHEPreTUYeCKuil oOMeH) — JBE€ CTOPOHBI €AMHOTO Ipollecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHUsI BEUIECTB M DHEPrUUM B TMOHUMAHHUU
MeTabou3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(DHBINA U rerepoTpodHsbiil. Poib GepmeHToB B
0OMEHE BEILIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTes3a. Peakiuu Gorocunresa.
O¢ddextuBHOCTh (PoTOCHHTE3a. 3HaueHue (OTOCUHTE3a I KU3HU Ha 3eMIe.
Brnusaue ycioBuil cpenpl Ha  (POTOCMHTE3 W CIOCOOBI  TOBBIMIEHUS  €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMocuHTe3. XEMOCUHTEe3Upyroume OakTepuu. 3HAUYEHHE XEMOCHHTE3a s
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHue BeEIIECTB, BBIJICICHUE U
aKKyMYJUPOBAHHE HPHEPTUU B KIIETKE. DTallbl SHEPreTudeckoro oomMena. [nmukonus.
bpoxxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peaxiuu matpuunoro cunrtesa. ['enernueckas unpopmanus u [JHK. Peanuzanus
reHEeTHYeCKO WHpoOpMalMy B KIETKe. ['eHeTHMueckwil Koj W €ro CBOWMCTBA.
Tpanckpunius — matpuunbiii cuate3 PHK. Tpaucusius — 6uocunre3 0enka. ITamsl
tpaHcisiiyu. KonupoBanue aMmuHokuciot. Poiabs pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHS H  JKMU3HEHHOTO IIMKJIA  BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, ’KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMbIC BUPYCAMH.
Bupyc ummynopepuuura uenoseka (BHUY) — Bo3Oymutens CIIWa. O6partnas
TpaHCKpUIILMS, peBepTa3a u unTerpasa. [Ipodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. N. UBanosckwuii, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUIY,
«JHepreTuyeckuii ooMen», «Xioporiact», «Potocuntedy, «Ctpoenue JIHK»,
«Ctpoenue u GyHKIMOHUPOBaHHWE TeHa», «CuHTe3 Oenkay, «['eHeTHUecKuit Koy,



«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM 1ukn Bupyca CIIN/la,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynosanue: Moaenu-ammiukanuu «Yasoenne [HK u tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHUe 1 HHAUBUAYAJTbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1WKI, WU KU3HCHHBIM IWKI KiIeTku. MHTepdaza m MHTO3.
[Ipomeccel, mpoTekaromue B mHTEpdaze. Permmukanms — peakius MaTpUIHOTO CHHTE3a
JHK. Ctpoenue xpomMocoM. XpOMOCOMHBIM HAa0Op — KapuOTHN. JIMIIOWIHBIA U
raruiouJHBIM  XpOMOCOMHBIE Habopbl. Xpomatuisl. [luTomornueckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUIYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Jenenne knerkm — muTo3. Cragum mwuto3a. [Ipouecchl, Mpoucxonsdiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecroyioe W MojoBoe. Buasl Gecnosioro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KJIOHMPOBaHUE
OpraHU3MOB, €r0 3HAYEHUE JIJIs1 CEJIECKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cramguu wmenosa. I[Ipomeccel, mpoucxoasmye Ha CTagusaxX MeEno3a.
[ToBenenne xpomocom B Meo3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHE
Meno3a.

["ameTorenes — mporiiecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y *KUBOTHBIX. [lo0BBIC
JKeJe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KIETOK — raMeT
(cmepmarto3ou/, SUIEKIIETKA) — criepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHUS
SMLEKJIETOK U criepMaTto3onioB. Omnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Otarnbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX IKHUBOTHBIX:
npoOsieHre, TacTpyJsiusi, opraHoreHes. [locTamOpuoHanibHOE pa3BHUTHE. THIIBI
NOCTAIMOPUOHAIBHOTO PAa3BUTHUA: MIPSIMOE, HENpsiMoe (IMYUHOYHOE). BiusiHue cpensl
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pa3zButue pacrennii. OHTOreHes3 IIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI Pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIJIOIOTBOPEHUE Y IIBETKOBBIX PaCTEHHI», « BeretaTuBHOE pa3MHOXKEHHUE PACTEHUID,
«/lenenne wmetkm Oaktepwity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kiterounwsii 1ukim», «Pemmukanums HK», «Mwutos», «Menosy,
«IIpssmoe u Henpsmoe pa3BuTue», «['aMeroreHe3 y MICKONMUTAIOIIMX U YEJIOBEKay,
«OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uibl
MJICKOITUTAIOWIETOY, «SiIekneTka miekonuTaroumero», «Kapuokunes B KieTkax



KOpEIIKA JIyKa», MArHUTHAsI MOJENb-anuinKanus «Jlenenune knetku», monaens JJTHK,
MOJieTb MeTa(a3zHOM XPOMOCOMBI.

JlabopaTopHble  NpaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «HabmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpelIka
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxj».

Jlaboparopnas padota Ne 4. «M3yueHne CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHBOCTH OPTaHU3MOB.

[IpenmMer u 3agaum reHeTuku. Mctopust pa3BuTHsA T€HETUKHU. POib IUTOJIOTUH U
AMOPHOJIOTUU B CTAHOBJICHWU T'€HETUKU. BKI1asl poccHiicKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKHU. MeToAbl TEHETHUKHU (TUOPUI0IOTUYECKUM, ITUTOT€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCcKuii). OCHOBHBIE TEHETHYECKHE MOHATHS. | eHeThyeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTU HAacleAOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenewm.
MoHorubpuiHoe CKpelMBaHUE. 3aKOH €AUHO-00pa3usi TUOPUIOB  IEPBOIO
nokosicHudA. [IpaBuiio JOMUHHMpPOBAHHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. | mnoresa
YUCTOTHI raMeT. [1o1HOe 1 HenoJIHOe TOMUHUPOBAHKE.

JuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBaHUS MPU3HAKOB.
[lutoreneTuueckue OCHOBBI JAUTHOPUIIHOTO CKpEHIUMBAaHUS. AHaIU3UPYIOIICe
cKpenuBanue. Vcnonp30BaHre aHAIM3UPYIOWIETO CKPEIIMBAHUSA ISl ONpPEACIICHUS
TE€HOTHUIIA OCOOH.

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo CrerieHHOMY
HacCJIeIOBaHUIO TeHOB. Hapylienue cuernsieHns reHOB B pe3yIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHAas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhI.

I'enetnka mosia. XpoOMOCOMHOE ONpEAEICHHE MoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHele H TreTeporaMeTHele OpraHusMbl. HacnmenoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C MTOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTH: HEHACJICICTBEHHAs M HACJIEACTBEHHAs.
Poman cpennl B HeHacJIeJCTBCHHOH U3MCHYUBOCTH. XapaxkTepucTuka
MOAU(UKAIIMOHHON M3MEHUMBOCTH. BapualimoHHBIN psii U BapuallMOHHAsT KPHUBas.
Hopwma peakiun npusnaka. KonnuecTBEeHHbIE M KQUECTBEHHBIE PU3HAKA U UX HOPMa
peakimu. CBOMCTBAa MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, WM TeHOTUINIMYECKas, HW3MEHYUBOCTh. KomOuHaTUBHAS
U3MEHUYMUBOCTh. Meil03 U 0JI0BOH Mpo1iecc — 0CHOBa KOMOMHATUBHON U3MEHYMBOCTH.
MyTtainuoHHass U3MEHUYMBOCTh. Kiaccudukaius MyTalyii: TeéHHbIe, XPOMOCOMHBIE,
reHoMHele. YacTtora u mNpUUMHBI MyTanuil. MyTtareHHble QakTopbl. 3aKOH
FOMOJIOTHUYECKUX PSAZIOB B HaceICcTBeHHOW n3MeHunBoctr H. Y. BaBuoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHKH
yeJIOBEKa: T'€HEaJOTMYECKUM, OJM3HEIOBBIA, IIUTOT€HETHYECKUM, OMOXMMUYECKHUH,
MOJIEKYJISIpHO-TeHeTHUeCKHil. COBpeMEHHOE ONPEACICHUE FEHOTUIIA: TOJTHOTEHOMHOE



CEKBCHHPOBAHME, TCHOTUNMPOBAHWE, B TOM uyuciae ¢ nomompro [II[P-ananmmsa.
HacnenctBennsie  3a0oieBaHMs  4elOBeKa: TeHHbIe Oone3Hu, OONe3HH C
HACJIeICTBEHHOU MPeIpacioioKeHHOCThIO, XpOMOCOMHbIE 00sie3HU. CoMaThUuecKue U
reHepatuBHbie MyTaluu. CTBOJIOBBIE KJIETKU. [IpuHIMIIBI 310pOBOro 00pasa >KU3HH,
IUArHOCTUKH, MNPOPWIAKTUKH W JIEYEHHUs TeHEeTHYecKux Oone3Hed. Menuko-
T€HETUYECKOE  KOHCYJBTHUPOBAaHME. 3HAUEHUE  MEIUUMHCKOW TIE€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TEHETHUYECKUX 3a00JIeBaHUI UeIoBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®@pusz, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOr€HETHYECKas
OCHOBa», «3aKOH PAacCUICIJICHUS U €ro LIUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI
rameT», «JlurubpunHoe ckpenuBanuey», «l{uronornyeckne oCHOBBI JUTHOPUAHOTO
CKpelUBaHusD», «Meio3», «B3auMoAeicTBHE AJIEIbHBIX T'€HOB», «l €HeTHUeCKHe
KapThl PacTCHUM, KUBOTHBIX M YEJIOBEKa», «[ €HETHMKa Moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUIEHHOrO C IoJoM», «KapuoTumel 4dermoBeKa W KUBOTHBIXY,
«Bugel u3meHunBocTH», «MoauduKalMoHHas HW3MEHYUMBOCTHY, «HacnenoBanue
pesyc-baktopay, «I'eHeTuka rpymnm KpoBuw», « MyTanimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: Mojaenu-amUIMKaIu ~ «MOHOTHOPUAHOE  CKPEIIMBAHUEY,
«Henonnoe  nomuHupoBanue», «Jurmbpugnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKON U MUKporpenapaT «Jlpozoduna» (Hopma, mytaruu HopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlaboparopuass pabora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIPENapaTax.

JlaGoparopnas pabora Ne 6. «M3ydyeHue MoaupUKAIMOHHONW H3MEHYHUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

Jlabopatopnasi pabora Ne 7. «AHanmu3 MyTauuid y Apo30(Hiibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apoKIEHUE CENEKIMH M JOMECTHKALMA.
VYyenue H. 1. BaBuiioBa 0 1eHTpax MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYypPHBIX
pacteHui. LIeHTpbl IPOMCXO0XKIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbl CEJICKIIMU. MaccoBbI U WHIWBHUAYAJbHBIA OTOOPHI B
CEJIEKUMU pPACTEeHH M KUBOTHBIX. OneHka B3KcTepbepa. bBIM3KOpOACTBEHHOE
cKkpenuBanue — wuWHOpumuHT. Ywucras nuHUsA. CKpenBaHUE YHCTHIX JIMHUMH.
I'ereposuc, wim rubpunHas cuia. HepoacTBeHHOE CKpelllUuBaHUE — AyTOPHJIMHT.
Otpanénnas rubpuaunzanusa u e€ ycnexu. CKycCTBEHHBIM MyTareHe3 M MOJyuyeHHe
MOJIUIIIONIOB. JJOCTHKEHUS CENEKIIUU PACTEHU, >)KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHomoruss Kak oOTpacib HPOHU3BOACTBA. ['€HHas HH)KEHepus. OTambl
co3manusa pexomOuHantHoM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kietounele KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHUE PACTCHUI.
KiioHnpoBanne  BBICOKONPOIYKTHUBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u stuueckue mpodnemsl. [MO — reHeTnyecku MOAUGPUITUPOBAHHBIC
OpPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsl: H. 1. BaBuios, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. NIBaHOB.

Tabmuubr u cxembl: kKapra «LIeHTpBl NPOUCXOXKACHUS W MHOro00pas3us
KYJbTYPHBIX pacTeHuit», «llopoabl TOMamHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «Otnanénnas rubpuauzanus», «PadoTel akagemuka M. @. MBanoBay,
«Ilomunnounusa», «OO0BEKTHI OuOTEXHONOTUMY», «KileTouHble KyNbTYpHl U
KJIOHUPOBaHHE», «KOHCTpyupOBaHHE U IEPEHOC T'€HOB, XPOMOCOM).

ObopynoBaHue: MYJISDKHM TUIOI0B U KOPHEIUIOAOB JAUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035MCTBEHHBIE PACTCHUS.

JlabopaTopHbIe U IpaKTHYECKHE PA0OThI:

Okckypcusi «OCHOBHBIE METOABI WM JOCTHKEHUS CEJIIEKUUMU pAcTEHUH U
’KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, INIEMEHHYIO (epMy, COPTOUCTIBITATENbH blil
Y4aCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA WU HAYYHOTO

LIEHTPA)».

11 KITACC

Tema 1. JBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochuiKu BO3HUKHOBEHUS SBOJIOLIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS
1 e€ MecTo B OMOJoruu. BiusiHue 3BOIIOLIMOHHON TEOPUU HA pa3BUTUE OUOJIOTUU U
JIPYTUX HayK.

CBuzerenbctBa 3Bomonuu. [laneoHTonOrMYeckue:  MOCIEAOBATENIbHOCTD
MOSIBJICHUS BHJIOB B TMaJCOHTOJOTUYECKON JIETONHCU, TEePEXOAHBbIE (POPMBI.
buoreorpaduyeckue: cxoacTo u paznnune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA W pa3ivuusg HMOPHUOHOB pa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHaJOTUYHBIE,
PYIIUMEHTApHBIE OpPTraHbl, AaTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH U OCHOBHBIX META0OMMYECKUX IyTell y BCex
OpraHU3MOB.

OpomtonimonHass  teopusi Y. Jlapsuna. Ilpeanocbuiku  BO3HUKHOBEHMS
TapBUHM3MA. JIBWKyIllME€ CHJIBI DBOJIIOIMK BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MPU OrPaHUUYEHHOCTH PECYpPCOB, HEONpeei€HHas H3MEHYUBOCTD,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunretrnueckas Teopust 3Bomonuu (CTI) u e€ 0CHOBHbBIE MOJIOKEHHUS.

MuxkposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.



JBmxymre cuibl ((akTopbl) ABOJIOLMK BUAOB B MpHUpPOAE. MyTallMOHHBIHA
MPOLECC U KOMOMHATUBHAS M3MEHUYUBOCTD. [[OMyIAMOHHBIC BOJIHBI U APEii( reHOB.
N3ossiius 1 Murpanus.

EcrectBennbiii  oTOOp — HampaBisoomui  (akTtop ABoMOIUU.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCT, OPraHu3MOB Kak pe3ynpTaT dBomonuu. [Ipumepsr
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTAIUH.

Bun u  BugooOpazoBanume. Kputepuu  Buma.  OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MaxkposBomonusi.  PopMbl  dBOMIONMM:  (puUiIeTHUECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxaeHHe OT HECHEUUaIu3UpOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paIAALIMS.

JdemoHcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckui, K. M.
bap, 3. I'ekkens, ®. Mromep, A. H. Ceepuios.

Tabnuupr u cxembl: «Pa3Butrue opraHmdeckoro Mupa Ha 3emiie», «3apoibIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «PopMbl O0pHOBI 32 CYIIECTBOBAHUEY,
«EcrtectBenHsblIil 0TO0P», « MHOrO00Opa3ne copToB pacTeHU», «MHOrooopasue nopos
KUBOTHBIX», «[lonmymauum», «MyTauuoHHass HW3MEHUHUBOCTH», «ApomMop(do3bI»,
«Hanoamnanranumy, «OO011ast fereHepanus», «IBrKyIme cuibl 3Boonuny, «Kapra-
cxema wmapmpyra myrtemectsus Y. JlapBuna», «bopbba 3a cymiecTBoBaHUEY,
«IIpucnocobseHHocTh  opraHu3MoB»,  «leorpadguueckoe  BUI00Opa30BaHUE,
«IKOJOTUYECKOE BUI000PA3OBAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HaOOop
TUIOJIOB U CeMSIH, KOJIeKIHsl «I[puMephl 3alIUTHRIX MPUCITOCOOICHUHN Y )KUBOTHBIXY,
mMozenb «OCHOBHBIC HAMpaBICHUS HBONIONUNY», 00bEMHAs Mojaenb «CTpoeHue
TOJIOBHOT'O MO3ra IIO3BOHOYHBIX».

buoreorpapuueckas kapra wmwupa, Kojulekuus «Dopmbl  COXpaHHOCTU
MCKOIAEMbIX KUBOTHBIX U PACTEHUI», MOJeNb anmuikaius «llepekpéct xpomocomy,
BIIQXHbIe  mpemnapatbl  «Pa3Buthe  Hacekomoro», «Pa3BuTue — JATYIIKNY,
Mukpormpenapar «Jlpo3zodunay (Hopma, MyTaruu (GOpMbl KPUIBEB i OKPACKH TEJa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuas pab6ora Ne 1. «CpaBHeHue BHAOB 1O MOPGOIOTHYECKOMY
KPUTEPUIOY.

Jlabopatopnas pabota Ne 2. «Onucanne mpucrnocoOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME U pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TIPEACTABICHUA O 3apOXKIACHUU KU3HU. HaydyHble Trumoressl
BO3HMKHOBEHUS )KM3HH Ha 3eMJie: a0MoreHe3 v maHcnepMus. XUMHUECKast BOJIIOLIUSL.
AOHOTeHHBIN CUHTE3 OpraHUYECKUX BELLECTB u3 HEOPTraHUYECKHUX.



OKCNEpUMEHTAIIBHOE MOJATBEPKACHUE XUMUYECKON 3BOOLMH. HayanbHble 3Tambl
ouonoruueckoit sBomonuu. ['mmoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHUE MNPOTOKIETKU. IlepBble KIETKM W HMX HBOJIOIUSL.
@opMHUPOBAaHUE OCHOBHBIX T'PYIIT KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3pam M nepuoaaMm. Karapxeil. Apxeickas u
mpoTepo3oiickas 3pkl. [1aneo3oiickas 3pa u e€ meproIbl: KeMOPUHCKHN, OPOBUKCKHHA,
CUJIypUMCKHN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o3o0Kickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »3pa W €€ mnepuoAbl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepucTUKa KIMMaTa W TeOJIOTHYECKUX mnpoueccoB. OCHOBHBIE ATarbl
ABOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHuil u
XKUBOTHBIX. [losiBNIEHNE, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxkeHHe HBoronuu. OCHOBHBIE
CUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBouronys 4eaoBeKa. AHTPOINOJIOTHS Kak Hayka. PazBuTue mpeacTaBieHHNA O
IIPOUCXOKICHUH YesloBeKa. MeTo bl n3ydeHus anTponoresesa. CxoxcTsa U pa3inyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIOBEKA.

JIBxytue cuiibl (akTopsl) aHTpororeHesza. HacieacTBeHHass ”3MEHYMBOCTD U
ecTecTBeHHbIN 0TOOp. OOIIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpyJa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaJMU W BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAJIONHUTEKH, YeloBeK
yMelbid, YenmoBek mpsaMoxoadimmi, YenoBek HeaHiepTajibCKkuil, YenoBeK pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JaCTh pACHPOCTPAHEHHS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PACHl: €BpONECONIHAs (eBpa3uiickas),
HErpo-aBCTpaJIONAHAs (IKBATOpPHAIIbHAS), MOHTOJIOMIHAS (a3UATCKO-aMEPUKAHCKAas).
YepThl NpUCHOCOOIEHHOCTH TMPEICTAaBUTENIECH YEIOBEYECKUX pac K YCIOBHSIM
cyliecTBOBaHMs. ENMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

JdeMoHcTpauu:

[Toptpetsi: ®@. Pean, JI. ITactep, A. Y. Onapun, C. Munep, I'. FOpu, Y. JapBuH.

Tabmunpl U cxeMbl: «Bo3numkHOBeHHe COJHEUYHOM CcHCTEeMbI», «Pa3BuTue
OpraHnyeckoro  mupa», «PacturenpHas  knetka», <« OKuUBOTHasg  KIETKay,
«IIpokapuoTnueckass knetka», «COBpeMEHHas CHCTEMA OPraHHUYECKOTO MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HaX0/A0K MPEIKOB COBPEMEHHOTO
4YeJI0BEKay, «/IpeBHenme moamny, «pesaue moamn», «llepBpie COBpEMEHHBIE JTFOAN,
«YenoBeyecKue pach».

O6opynoBanue: MYJISIKA «IIpoucxoxnenue YEJIOBEKA» (OrocThI
aBCTPAJIONUTEKA, MUTEKaHTPONa, HeaHAepTalblla, KPOMaHbOHLA), CIENKU WIN
M300paKeHHsI KAMEHHBIX OPY/IUil TEPBOOBITHOTO YeJIOBEKa (KaMHHU-UOMIEpHI, pyOua,



cKkpebna), TeoXpoHoJoruueckas Ttabmuna, Koiekius «DopMbl COXpaHHOCTU
MCKOIIa€MBbIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «3ydyeHue McKomaembIX OCTATKOB pacTeHUN U
KUBOTHBIX B KOJUICKLIUSAX).

DKcKkypcust «DBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYy Kalolas cpeaa.

OKOJIOTHsI KaK HayKa. 3aJadd M pasleiibl 3KOJOTrnrA. MeTolbl 3KOJIOTHYECKUX
HCCIIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWMTaHMSI OPraHMW3MOB: BOJIHAsl, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPHOPTaHU3MEHHASI.

Okosnorudeckue  Qaxtopel. Kiaccudukanus skoioruueckux — (pakTopoB:
abuoTHYecKre, OMOTUYECKHUE U aHTPONOreHHbIE. [[eficTBUE 3KOI0rn4eckux (GakTopoB
Ha OpraHU3MBbl.

AbGuoTtnueckue (akTopbl: CBET, TeMIeparypa, BIaKHOCTb. POTONEPUOIN3M.
[TpucnocoOaeHust OpraHu3MoB K IEHCTBUIO a0MOoTUYECKUX (hakTopoB. bronornueckue
PUTMBI.

buotnueckue Qaxropsl. Buasl OMOTHYECKUX B3aWMOJECHCTBUI: KOHKYpPEHUUS,
XUIIHUYECTBO, cuMOM03 M ero ¢opmbl. [lapazutusMm, koomepamusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OWOTHYECKHUX B3aUMOACMCTBUNA [UIsl CYIIECTBOBAHHS OpPraHU3MOB B
PUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE  XapaKTEepUCTUKKW  mnomyisuuu. OCHOBHBIE  TOKa3aTelu
MOMYJSIUUUA: YHUCIEHHOCTb, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMuKa 4uCI€HHOCTH MOIYJISILUU U €€ Peryssiusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpeabl oOuUTaHUs
opranusmoBy», «®ortonepuoauzm», «llomymsauu», «3aKOHOMEPHOCTH pocTa
YHCJIEHHOCTHU MOMYJISIMU UHDY30pun-TyPenbku», «[lumensie nenm.

JlaGopaTopHble U NpaKTUHYeCKHE PadoThI:

JlaGoparopnas padora Ne 3. «Mopdosoruueckue oCOOCHHOCTH PacTEHUU U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHast pabora Ne 4. «BausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaxtuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIITUN Pa3HBIX BHUJIOB
pacCTEHUI.

Tema 4. Coo01mecTBa 1 IKOJIOrHYECKHE CUCTEMBI.



CooOmiectBo opranu3MoB — OwuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsI, Tpodudeckas (mumieBas). Bwunabl-nomuHadTel. CBs3M B
OHOIIEHO3E.

Okonoruueckre cucrembl (dkocuctemsbl). [lonsitue 00 »sKkocucreme U
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTBI ~ SKOCHCTEMBI:  MPOYICHTHI,
KOHCYMEHTBI, PeAyLEeHThl. KpyroBOpoT BEIIECTB M MOTOK IHEPTUH B HKOCHUCTEME.
Tpoduueckue (muiieBsie) ypoBHU 3KocucTeMbl. [IuieBsie nenu u cetu. OCHOBHBIC
MOKa3aTeld HKOCUCTEMBI: Ouomacca, MNPOAYKIHUSA. OIKOJOTUYECKUE MUPaMUIbL:
OPOJAYKIMK, YHCIEHHOCTH, OuomMacchl. CBOHCTBA SKOCHUCTEM: YCTONYMBOCTb,
camoperyJsanus, pazputue. CyKueccus.

[Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WIH
HIMPOKOJIMCTBEHHOIO JIECa.

AHTPOTNIOTEHHBIE BKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp6o3K0oCcuCTEMBI.
buonoruyeckoe u X03sMCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak dakrtop ycToumBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIie.

VYyenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdeprl. Kuboe BemectBo M ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak
r100anbHOM PKOCUCTEMBI. [[nHaMuyeckoe paBHOBeCHE U oOpaTHasi CBsi3b B Ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXMMHYECKHE ITUKJIBI AJIEMEHTOB (yTiepoja,
azota). 30HATBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Ouocepe 3emmn. AHTpoONOreHHbIe U3MEHEHHS B Ouocdepe.
I'moGanpHbIE PKOJTOTUYECKHE TTPOOIICMEL.

CocyiectBoBanue npupojbl U yenoBeyecTBa. CoxpaHeHue OMopa3zHOOOpazus
Kak OCHOBa ycToWMuMBOCTH Ouocdepbl. OcCHOBa palMOHAIBHOTO YIIPABIICHUS
IPUPOAHBIMUA PECypcaMH M WX HUCHoJib3oBaHUE. JlocTHKeHUsT OMOJIOTMH U OXpaHa
IPUPOJIBI.

JleMmoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupbr u cxembl: «llumesbie nenu», «bHOLIEHO3: COCTaB M CTPYKTYypay,
«IIpuponnpie coobmectBay, «llemu mnuTanusy, «IDKoJIOTHUECKAs MHUPAMUIAY,
«buocdepa u venoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOWHOTO Jiecay, «broieHo3 BojioéMay, « ArponeHo3», «[[pumepHbIie aHTPOIIOreHHbIE
BO3JICUCTBUA HA NPUPOAY», «BaxkHeWIme HCTOUYHUKU 3arpsa3HEHHUS BO3AyXa U
IPYHTOBBIX BOI», «llouBa — BakHeHInas coctapistomas Oouochepb», «DakToOpbl
nerpagarmuu  1mouBy», «llapHuxoBwiii  dPdekT», «DaKTOpPsl PaTUOAKTUBHOTO
3arpsisHeHHs Onocdepb», «O0Imas cTpykTypa ouochepsn», «PacmpocTpaHeHue KU3HHA
B 6uocdepe», «O30HOBBIN dKpaH onocheprl», «KpyroBopot yriepoaa B 6uocdepe»,
«KpyroBopot a3zoTa B mpupoe».

O6opynoBanne: Mopenb-ammIuKanus «Tunuaasle OWOIEHO3bI», TepOapuii
«PactutenpHble cOOOMIECTBA», KoJuiekiuu «buonenos», «Bpemurenu BaxHEHTIHX



CEbCKOXO3SIUCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIUU PAaCTEHUN W >KUBOTHBIX,
MPUHAJIEKAIME K PA3HBIM 3KOJOTHYECKUM IpymIaM OAHOTo Buaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHUsI OXpaHsIEMbIX BUJIOB PACTCHHUI M )KUBOTHBIX.



IUNTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHWA  ITPOI'PAMMEBI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

CornacHo ®I'OC COO, ycranapnuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS
o0yyaromy¥MuUCsl [pOrpaMM CpeJHero oO0mero o0pa3oBaHMA: JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUsS Ipenmera «buomorus»
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHHUE OOYYarONIUMUCS POCCUMCKOMN
rPaXJaHCKOM MJCHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HATMYME MOTUBAIIUU K O0YYEHUIO OUOJIOTHUH, 1I€JICHANPABICHHOE
Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE KIIFOUYEBBIX IIEHHOCTEU U
UCTOPUYECKUX TPATUIUN pa3BUTUS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh U
CITOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEH JAESATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIMMHU CUCTEME OMOJOTMYECKOTO 00pa3oBaHUs,
HAJIM4YUE DKOJIOTMUECKOT0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEJIM M CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOECHUA MNpenmera «buonorus» mocrurarorcs B
€MHCTBE Yy4YEeOHOW U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMA POCCHUIUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBUJaMU M HOpPMaMu
MOBEACHUS W CIOCOOCTBYIOT TMpOIECCAaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpA3BUTHSA, PA3BUTHUSI BHYTPEHHEW MO3UILINU JIMYHOCTH, TATPUOTU3MA, YBAKEHHUS K
3aKOHY W MPaBOIOPANKY, YEIOBEKY TpPyJla UM CTapUIEMy MOKOJEHHUIO, B3aWUMHOTO
YBOKCHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJIEAUI0 U TPATULIUIM
MHOTOHAIIMOHAJBbHOrO Hapoaa Poccuiickor dPenepauuu, NpUpOIE U OKPYNKAKOLIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro mnpeameTa «bruonorus» JOKHBI
OTpaXaTh TOTOBHOCTb U  CIIOCOOHOCTh OOYYaloImMXCSI  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXJEHWH,  COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00111eCTBa, pACITUPEHHE )KU3HEHHOTO OIBITA
U OMNbITa JEATCIBHOCTA B MPOILECCE pealu3alldd OCHOBHBIX HaIlpaBJICHUHN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O00YYaIOMmEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, yBaXKEHUE 3aKOHA U
IPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCATEIHHOCTH MPHU CO3MAHUN YIEOHBIX
MPOCKTOB, PEIICHHMH Yy4eOHBIX ¥  TO3HABATCNBHBIX  3a/lad, BBITTOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATSH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMU H
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPY/IHUUYECTBY B IMPOIECCE COBMECTHOTO BBHITTOJIHEHHS YUEOHBIX,
MMO3HABATEIbHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COAEPKAHUS;

FOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON HJIEHTUYHOCTU, MATPUOTU3MA,
YBAXXEHHUS K CBOEMY HAPOJly, YyBCTBA OTBETCTBEHHOCTH nepe PoauHon, ropaocTu 3a
CBOM Kpa#, CcBOWO PoauHy, CBOH S3BIK M KYyJbTYPYy, MNPOLIJIOE K HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO M MaMSITHUKAM MPUPOJIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OM0JIOTUH, MOHUMAaHUS 3HaUYCHUsI OMOJIOTUHU B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHMIO H 3ammte OTteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM POAMUTENSIM, CO3JAHUIO CEMBbU Ha OCHOBE
OCO3HAHHOI'O MPUHATUA HUEHHOCTEW CEMEMHOM )KU3HU B COOTBETCTBUU C TPAAULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYash SCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE SYMOLIUOHAIBHOTO BO3JIECTBUS KUBOU IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHUIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usunyeckoro BocnUTaHHMA, (GOPMHPOBAHHMA KYJAbTYPbl 310POBbSA U
IMOIMOHAJIBLHOIO 0JIaronoJIyuns:



MOHUMAaHUE M peajn3alus 3J10pOBOro U 6e30macHoro oopasa Ku3HH (310POBOE
MATaHue, COOI0/IEHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTaHCUPOBAHHBIA PEKUM
3aHATUH W OTHbIXa, peryjspHas (u3uyeckas aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

IMOHMMAHWE I[EHHOCTM NpPaBWI HWHAWUBHUAYAIBHOTO W  KOJUIEKTUBHOTO
0€301macHOT0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3IOPOBBIO M JKU3HU JIFO/ICH;

OCO3HaHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (YHOTpeOJIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K AaKTUBHOM JI€SITEIBHOCTH TEXHOJOTMYECKOW W COUUAIBHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pa3IuYHbIM cdepaM TpodecCHOHaTbHON JeATENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOp OyayIel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE OIbITa
TJTAHUPOBAHMS TTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUM ISl OKPYXKAKOIIEH
Cpenpl;

OCO3HaHWE TJIOOAIBHOTO XapaKTepa JKOJOTMYECKHUX Mpo0ieM U MmyTed Hx
pelieHus;

CIIOCOOHOCTH UCTIOIB30BATh MPUOOpPETaeMbIe MPU U3YYCHUN OMOJIOTUHN 3HAHUS U
yYMEHUSI TIPU pellieHu: TPoOJIeM, CBA3aHHBIX C pallMOHATBHBIM MPUPOI0TIOIb30BAHUEM
(cobOmroieHUe MpaBW TOBEACHUS B TMPUPOJIC, HAIPABICHHBIX HA COXpPaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCALINX BPEI OKPYXKAIOLIEH MPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOJAroNpUsITHBIE 3IKOJIOTUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILAT UX;

HaAJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBILIIJIEHHS, SKOJOTHYECKON KYJIBTYpHI,
OTIBITA JIEATEIIBHOCTH 3KOJIOTMYECKOW HAMPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B NI03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MPAKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOMN AESATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OpPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAayKd U OOLICCTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JUAJIOTE
KYJIBTYpP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpUIECHCTBOBAHUE S3BIKOBOM W YHUTATENbCKOM KyJNbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKY JIOABMH U IMO3HAHUS MUPA;

MOHMMaHue crenuduku OWOJOTMM KaK HayKH, OCO3HaHWS €€ pold B
(GopMUPOBAHMN PAIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUU IIEJIOCTHOTO
IOpeACTaBICHUs 00 OKpY’)KaloLeM MHpE KaK O €IWHCTBE NPUPOJbI, YEIOBEKa M
oOuiecTBa, B IIO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH MpodsieM
COXpPaHEHUs MIPUPOJTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJii COBPEMEHHOW I[MBUJIU3ALINM:
o0OecrieueHrss HOBOTO YpPOBHSI pPa3BUTUS MEIUIMHBI, CO3JAAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CITIOCOOHBIX pellaTh peCypcHbIe MPOOIeMbl pa3BUTHUS YEIOBEUYECTBA,
IOUCKa IMyTeW BbIXOJA M3 TJ00AJIBHBIX 3KOJOTHYECKHX HpoOsieM U obecredeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIllMOHATIHFHOMY HCIOJIB30BAaHUIO MTPHUPOIHBIX
pecypcoB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B IOJYYEHUH OMOIOTMYECKUX 3HAHUN B LIEJISAX MOBBILICHUS
oOuiel KynbTypbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW dYacTu
(YHKUIMOHAIBHOW TPaMOTHOCTH oOOydaromuxcs, (OpMHPYEMOMl MpU H3yYEHUU
Oonojoruu,

MOHMMAHHUE CYIIHOCTH METOJOB TO3HAHMs, HCIOIb3yeMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH UCIOJIb30BaTh MOJTyyaeMble 3HAHUS JIsl aHAIU3a U 0ObSICHEHNUS
SBJICHUN OKPY>KAIOIIEro MUpa M MPOUCXOAAIIUX B HEM MU3MEHEHMH, YMEHHUE JeNaTh
00OCHOBaHHBIE 3aKJIFOUEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS AHHBIX C
LEJTBIO TIOJTYYCHHsSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelieHus npobyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHWE IIEHHOCTH HAay4YHOM JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBIISATH
MPOEKTHYIO M UCCIIE0BATENBCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM MO OHOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus»
BKJIIOYAIOT: 3HAaYUMble Uil  (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYUYaIOIIHUXCSA
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYyYHbIE MOHSATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHpa M CHEHU(PHUKY METOAOB TO3HAHUA,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, DHEPIUs, SBJICHUE, MPOIECC,
CUCTEMA, Hay4HbId (aKT, NMPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,



UCClIeIoOBaHNe, HaOMI0ICHUEe, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHble JeicTBUS  (MMO3HABaTENbHBIE, KOMMYHUKATHUBHBIE, PETYJSTHUBHbBIC),
oOecneunBaromye (popmMupoBaHUe (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLUAIbHOU
KOMIETEHIIUH 00yYaroIUXCsl, CHOCOOHOCTh 00YYaIOIINXCsl UCII0Ib30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAIbHbIE Y4YEOHbBIC
JEUCTBUSA B IIO3HABATEIBHOW M COLMAIBHON MPAKTHUKE.

MeTtanpeameTHble pe3yibTaTbl OCBOCHHUS MMPOTPAMMBI CPETHEro OOIIETro
oOpa30BaHUs TOJKHBI OTPaXkKaTh:

OgyageHne YHMBEPCAJIbHBIMU Y4eOHBIMHU I03HABATEJIbHBIMH J1eliCTBUAMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHS:

CaMOCTOSATENIbHO  (OPMyJNHpPOBAaTh M AKTYyallM3UPOBaTh  IpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cMHTE3a, CpaBHEHMS, KiaccHUKaIMU, 0000IIEeHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX MOHATHM (BBIAEIATh MX XapaKTEpHbIE IMPU3HAKW, YCTAaHABIMBATH
CBSI3H C APYTUMU TOHATUSMH);

ONpEAENATh ILEeJNU JACSITEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIESIMU;

HCIIOJIb30BaTh OHMOJOTMYECKUE MOHATHUS Uil OOBSICHEHHS (DAKTOB MU SIBICHUUI
YKVUBOU NPUPOJBL;

CTPOUTh JIOTHYECKUE pacCykAeHHs (MHOYKTUBHbBIE, JI€AyKTUBHbBIE, IO
aHaAJIOTUM), BBISABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B paccMaTpUBAEMBbIX
ABJICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

MPUMEHATh CXEMHO-MOJEJIbHBIE CPENICTBA ISl MPEACTABICHUS CYLIECTBEHHBIX
CBA3EH U OTHOIIEHHI B U3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAK)KE IPOTUBOPEUUIA
Pa3HOTro poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH pEUIEHHUs] MPOOJeMbl C YYETOM aHaJIM3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepraIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSATEIbHOCTH;

KOOPJMHHUPOBATH U BBINOIHITH paOd0OTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIa/IeTh HaBbIKAMHU Y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOW IEsATEIBHOCTH,
HaBBIKAMHM  pasperieHusi  mpodiieM, CHOCOOHOCThIO WM TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
pa3IMYHbIX METOJI0B O3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIbI JEATEIBHOCTH 0 MOJIYYEHHUIO HOBOTO 3HAHMS,
€ro MHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B yUEOHBIX CUTyaIUsIX, B TOM
YKCJIE NIPU CO3JaHUM YUEOHBIX U COLIUATIBHBIX TPOEKTOB;



(GopMupoBaTh Hay4YHBIH THUM MBIIIJICHUS, BIaJA€Th HAYYHOM TEPMHHOJOTHEMH,
KITFOYEBBIMH MOHATHSIMH U METO/IaMU;

CTaBUTb H (OPMYIUPOBaTh COOCTBEHHBbIC 3aJaud B 00pa30BaTEIbHOU
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3M U aKTyaJlM3MpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI I JOKAa3aTeIbCTBA CBOUX
YTBEPKACHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYSHHBIE B X0/I€ PELICHUS 3aJ]a4ll Pe3yJIbTaThl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA IMOUCK TEPEHOCa CPEACTB U CIOcOo0OB
JEeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHHSA B II03HABATEIbHYIO M MPAKTUYECKYIO O0OJacCTH
KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE WJEH, MpeiaraTh OPUTHHAIBHBIC TOIXOABl M PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEepPHATUBHBIC PEILICHUS.

3) pa6ora ¢ ungopmanmeit:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIOMYJSIPHOW  JUTEpaTrype, OHOJOTMYECKUX  CIIOBapsAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax maHHBIX, B VHTepHeTe), aHaTu3MpOBaTh
MH(POPMAIUIO Pa3IMYHbIX BUJIOB U (DOPM MpEACTABICHUS, KPUTHUYECKH OLIEHUBATh €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(dopMyTupOBaTh 3ampoCchl U MPUMEHATH Pa3jMYHbIE METOABl MpPH TOUCKE U
oTOope Ouosiornueckor MHMOpMaLMKM, HEOOXOIAUMOM [JIsi BBIMOJHEHUS Y4YEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUA MH(POPMAIMOHHO-KOMMYHUKATHBHbBIX
TEXHOJIOTHH, COBEPIIECHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJb30BAaHUS Pa3IUYHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMallbHYI0O  (QopMy  mpeacTaBieHUs
ouonornyeckoi nHopMmaiuu (cxemsbl, rpaduKu, TUarpaMMbl, TaOIUIIbI, PUCYHKU U
Ipyroe);

MCII0JIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MpU paboTe ¢ OMOJIOrHYECKON
uHpopMaIueil: TPUMEHATh XUMHUYECKHe, (pU3Mdeckrne W MaTeMaTHYeCKhe 3HAKU U
CUMBOJBI,  (QopMynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA HATJISAHOCTH;

BJIa/IETh HaBBIKAMU PACO3HABAHMSI M 3aIIUTHI HHPOPMAIUN, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM eCTBUSIMU:

1) ob1enne:



OCYIIECTBIISITh KOMMYHHKAITUN BO BCeX cepax KU3HHU, AKTUBHO YIaCTBOBATH B
UaNore Wi AUCKYCCHUM IO CYIIECTBY OOCYyXKJaeMoll TeMbl (YMEHHE 3a]aBaTb
BOIIPOCHI, BBICKA3bIBATh CYXACHUS OTHOCHUTEIBHO BBIIOJIHEHUS MPEIIaraéMou
3a/1a4M, YYWATHIBATh HMHTEPECHl M COTJIACOBAHHOCTH MO3ULUNA JAPYIUX YYACTHUKOB
JIMaJiora Uild JTUCKYCCHUN);

pacno3HaBaThb HeBepOalbHBIE CpEICTBA OOILIEHUSA, TMOHUMATh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, MIPEIMOCHUTIOK BO3SHUKHOBEHMSI KOH(MIUKTHBIX CUTYaIlHi, YMETh
CMSATYaTh KOH(QIUKTHI U BECTH IEPETOBOPHI;

BJQJICTh PA3IMYHBIMU CIOCOOaMHM OOIIEHUS W B3aUMOJACHCTBUS, MOHUMATh
HaMepeHUs APYTHUX JIOAEH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupoOBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJTbHOCTh:

MOHMMATh M HCHOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW WU WHIUBUIYAJTIbHOU
paboThl MPU PEIICHUH OMOJIOTMYECKON MpoOsieMbl, 000OCHOBBIBATH HEOOXOAUMOCTH
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEIICHNUN yueOHOH 3a1auH;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

MpUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCUCTBUM,
pacnpenensiaTb poid € YYETOM MHEHUN YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KaY€CTBO CBOErO BKJIa/la U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOIINIA
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLEHUBATh HWJIEM C T[O3UIMU HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE IOBEJIEHHE B  Pa3IMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

OBJajieHue YHUBEPCAJIbLHBIMU PEryJISITUBHBIMU €CTBUSAMMN:

1) camoopraHu3anusi:

MCIIOJIH30BaTh OMOJIOTHYECKNE 3HAHUS JJIS BBISIBIICHUS TIPOOJIEM U UX PEIIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUSX;

BBIOMPATH HA OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU
B CBOMX JIEUCTBUSIX U MOCTYIKAX [10 OTHOLLIEHHUIO K )KUBOW MPUPOJIE, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh IMO3HABATENIBHYIO JI€SITEIbHOCTh, BBISIBISATH
npo0siemMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJjaud B 00pa3oBaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEITbHO COCTABJIATH IUIAH PEIICHHS MPOOJIEMBbI ¢ yIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMIOYTEHUM;



JABATh OLICHKY HOBBIM CHUTYaLlHsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JieJ1aTh OCO3HAHHBIM BBIOOP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32

pelIcHuE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATH (DOPMHUPOBAHUIO U MIPOSBICHUIO ITUPOKOM 3PYIUIIUU B PA3HBIX
o0JacTaxX 3HAaHWM, MOCTOSIHHO MOBBIIIATH CBOW 0OpA30BaTENbHBIN M KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIa/IeTh HaBbIKAMH MTO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEHUCTBUI U MBICJIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCII0JIb30BAThH
npuémbl peIeKCUU s OLEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLEHMBAaThb PUCKUM M CBOEBPEMEHHO IPUHHAMATh PELIIEHUA [0 UX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W AapryMEHTBl JPYTrMX IIPpU aHaJu3€ pe3yJbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MIPUHAMAaTh MOTHBBI W AapPryMEHTBl JAPYIMX I[IpU aHaJu3€ pPE3YJIbTaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE PABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHsbie pe3ysibTaThl 0cBoeHUs porpammbl COO no 6unonoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crienrduueckue st yaeOHoro npenMera «buosiorus» HaydHbIe
3HaHWA, YMEHHA U CIOocoObl JEHCTBUI 1O OCBOEHHUIO, WHTEPHpETaludl U
npeoOpa3oBaHUI0 3HAHUM, BUABI JCSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4YEOHBIX CHUTyalUsX, a TakKe B peajbHBIX
KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Owuojorueil. B mporpamme mnpeamerHbie
pe3yNbTaThl MPEICTaBICHBI IO roJaM 00yUYeHUSI.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUSA YydeOHoro mnpenmera «buonorus» ¢ 10
Kjlacce TOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHMI O MeCTe€ W POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAaHHA €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTHUHBl MHpa U HAYYHOIO MHUPOBO33PEHUS, O BKIJIAJIE POCCUHCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOIMH, (PYHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKa
IUIS PELICHUs KU3HEHHBIX 33/1a4;



YMEHHE PacKpbIBaTh COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHITHIA: dKU3Hb,
KJIETKa, OpraHm3M, MeTabonu3M (OOMEH BEIIECTB U MPEBpaIICHHE SHEPTUu),
romeocras  (camoperyisilids), YpOBHEBas  OpraHu3alus O KUBBIX  CHCTEM,
CaMOBOCHPOU3BECHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (KJIETOYHAs, XpPOMOCOMHAas,
MyTalMOHHAs, [IEHTPaJIbHAs I0rMa MOJIEKYJISIpHOU Onosorun), 3akonsl (I'. Mengaens,
T. Moprana, H. V. BaBunoBa) u yuenus (0 ieHTpaX MHOTOOOpa3us U IPOUCXOKICHUS
KyJIbTYpHBIX pactenuid H. M. BaBunoBa), onpenensTh rpaHUIlbl ©X TPUMEHUMOCTH K
KUBBIM CUCTEMaM;

YMEHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUs B OMOJOrMU: HAOJIOJCHHE U
ONMCAHUE >KUBBIX CHUCTEM, IIPOLIECCOB W SBICHUM, OpraHU3alMs M IPOBEICHUE
OMOJIOrMYECKOr0 IKCIEPUMEHTA, BBIJBUKEHHE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTU
MEXJy HCCIEAYEMbIMH BEJIUYMHAMH, OOBSICHEHHE IIOJyUYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUH U 3aKOHOB, YMEHHUE J€JIaTh BHIBOJIbI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE INPU3HAKKM BHUPYCOB, KIETOK IMPOKAPUOT U
SYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MpoLeccCOB: OOMEHa BEIIECTB M MPEBpAIleHUs] 3HEPIMH B KIETKe, (OTOCHHTE3a,
MJJACTUYECKOTO W JHEPreTMYecKoro oOMEHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS,  PA3MHOXKEHHS, HMHAMBUAYAJBHOTO  DPAa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTh MOJYYEHHbIC 3HAHUSA ISl OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, I NPUHATHA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HH C LEeJpl0 olecrieyeHusi O€30MacHOCTM CBOETO 3/I0POBbS U 3J0pPOBbSA
OKPY>KaIOIIUX JIIOJIeH, COONIIO/IEHNsI HOPM TPaMOTHOI'O TOBEJIEHUS B OKpYKarolen
OPUPOJHOM cpene, MNOHMMaHHWE HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHXKEHUHN
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTHIA JUISt pPalMOHAIIBHOTO
IPUPOAOIIOIb30BAHNS;

YMEHHE pelliaTh dJIeMEHTapHbIe TEHETUYECKUE 3a/1a4l HA MOHO- U TUTHOPUTHOE
CKpEILMBAaHUE, CLEIUICHHOE HAaclleJOBaHUE, COCTABIIATH CXEMbl MOHOTHOPHUIHOIO
CKpELIMBaHus JUIsl IPEICKA3aHUs HACIEA0BAHNS IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJHATh Ja0OpaTOpHbIE W MpaKTHYECKUEe padboThl, CcOOI0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLICHMBaTh M  HHTEPIPETHUPOBATH UH(OOPMAIUIO
OMOJIOTHMYECKOro CoJIepKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
HMCTOYHUKOB (CpeAcTBa MaccoBOW MHGOpPMAIUU, Hay4YHO-TIOMYJIIPHbIE MaTepUasbl),
ATUYECKUE AaCTEKThl COBPEMEHHBIX HCCJIEJAOBAHMM B OWOJOTMH, MEIUIMHE,
OHMOTEXHOJIOTUH;



yMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000IIast
OHMOIOTHYECKYI0 MH(OPMALINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO UCIIOJIb30BaTh
MOHSATUMHBIN anmapat OUOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydeOHOoro mnpenmera «buonorus» 6 11
Kacce NOJDKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTe W POJU OUOJOTMH B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX U 3apyOe’KHBIX
y4€HBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUTSL pEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOIMYECKUX TEPMHUHOB M MOHATHI: BUJ,
NOMYJISAIMsA, TEeHO(POH, DSBOJIONHUA, JBIKYIIHE CWIbl ((aKTOphl) 3BOJIOINH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUA000pPa30BaHUE, SKOJIOTUYECKHE (PaKTOPHI,
AKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEITYLEHTHI, LIEMN MUTAHUS, SKOJIOTHUYECKAS
nupamuia, OuoreoieHos, onocdepa;

YMEHHUE HU3Jaratb OMOJornyeckue Teopuu (3BotounoHHas teopus Y. lapsuna,
CUHTETUYECKas TEOpPHUS SBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOibILIEBOTO
cxozcta K. M. bapa, uepeioBaHus TIIaBHBIX HAPABJICHUN U IMyTel 3Boonuu A. H.
CemeprioBa, yuenus o oOuochepe B. M. BepHanckoro), onpenenstb I'paHUIbI HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUS B OMOJOrMU: HAOJIOJCHHE U
ONMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SIBICHUMN, OpraHu3aluus U MPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCHUMOCTU
MEXIYy MWCCIEIyEeMbIMH BEIMYMHAMH, OOBSCHEHUE TMOIYYEHHBIX pE3yIbTaToB,
HCTIOJIb30BAaHHBIX HAYYHBIX TOHSATUN, TEOPUM U 3aKOHOB, YMEHHE JIeJaTh BBIBOIBI Ha
OCHOBaHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE TIPU3HAKK CTPOCHHUS OMOJOTMUYECKHX
OOBEKTOB:  BHJOB, MOMNYJSLUN, MPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB,
OMOreolleHO30B M DKOCUCTEM, OCOOEHHOCTH MPOIECCOB:  HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBUSI HKOJOTHYECKUX (PaKTOPOB HA OPTaHWU3MBbI, IEPEHOCA BEIIECTB
Y MIOTOKA SHEPTUU B 3KOCUCTEMAX, AaHTPOTIOT€HHBIX U3MEHEHUM B DKOCHUCTEMAaX CBOEH
MECTHOCTH, KPyTrOBOPOTA BEILIECTB U OMOTEOXUMHUYECKUX IIUKIIOB B Orochepe;

YMEHUE TPUMEHATh TOJYYEHHbIC 3HAHUS ISl OOBSICHEHUS] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJIICHUU, U IPUHATUA NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEeJIbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/10POBbS
OKpY>KaIOIIUX JIIOJIeH, COONIOIEHNUS HOPM T'PaMOTHOTO TOBEJEHUSI B OKpY)Karollen
OPUPOAHON cpeie, MOHUMAaHHE HEOOXOJUMOCTH UCIOJIb30BaHUSl JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0TIONIb30BAHUS;

YMEHHE pelaTh AJIEeMEHTapHble OHOJOTHYECKHE 3aJauyM, COCTABIATH CXEMBI
MepEeHOCa BEIIECTB U IHEPTUM B SIKOCUCTEMAX (LIEMU MUTAHHUS);



YMEHHE BBINOJHATH JIaDOpaTOpHbIE M TMpakTUdeckue padoThl, COOIIOAAThH
npaBuia npu padbore ¢ y4eOHbIM U Ja00OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUECKH OLIEHUMBAaTh M  HUHTEPIPETHPOBaTh HH(GOPMALUIO
OMOJIOrMYECKOr0 COJEpKaHus, BKIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUSI U3 Pa3IMYHbIX
MCTOYHUKOB (CpeAcTBa MaccoBoW MHGOpPMAIUU, HayYHO-TIOMYJIAPHbIE MaTepUabl),
paccMaTpuBaTh  INI00AJbHBIE  JKOJOTMYECKHE  NPOOJEeMBl  COBPEMEHHOCTH,
(dopMuUpOBaTH O OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNUS, 00001Iast
OMOJIOrMYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 b 2 .
MOTIOTILL Kak Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
P t https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
X 1
3 MMHUYECKHUI COCTAaB U CTPOCHUE KIETKH 8 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 HKHSHENEATEILHOCTE KISTKH 0 https://m.edsoo0.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYUBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepeiioe spens L https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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 KITACC

Ne ni/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

DBOIIOIMOHHAS OMOIOT U

BO3HMKHOBEHHE 1 Pa3BUTHE KU3HU Ha
3emiie

OpranusMmbl 1 OKpy>Karolas cpea

COO6H.I€CTBa H 3KOJOTHYCCKHUE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero
padoThI

34 0

KonTpoabHbie

IIpakTuyeckue
padoThI

0.5

2.5

DJIeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
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
https://m.edsoo.ru/7f41cc74




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUS )KUBOW MTPUPO/IBI.
[TpakTrueckas padora Ne 1
2 «IEI)CHOJ'IBSOBaHI/II)e a3JIMYHBIX 1 0.5 bubmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHUECKUX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubmuoreka [IOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boga u 1 bubmuoreka [{OK
MHUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 b .C 0 1
CITKH. L-OCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
katanmsaTopsbl. JJabopaTtopnast pabota
6 Ne 1«3 Zﬁne KaTaIJ)mTI/IIquCKEﬁ 1 0.5 bubmmorexa [JOK
B v ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaaasbl)»
but6mmoreka [IOK
7 v I 1
[ICBOABL. SN https://m.eds00.ru/863e6870
8 Hyxnennosbie kucinotel. ATO 1 bubmorexa [IOK

https://m.edso0.ru/863e6d5c



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

I/ICTOpI/ISI N MCTOABI U3YUYCHUSA

bubnunorexa LIOK

o xieTku. Knerounas reopus https://m.edso0o.ru/863e6e88
10 Kretka kak nenoctHas xKuBast
cucTema
CtpoeHne 3yKapuoOTUHYECKON KIIETKHU.
JlabopaTopHas padorta Ne 2
«M3ydeHne cTpoCHUS KIETOK bubmmoreka [JOK
11 PacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOITpErapaTax u ux
OIIMCAHUE)»
bubmuoreka [{OK
12 Obuer BemecTs witn META0OIH3M https://m.eds00.ru/863e766¢
bubmuoreka [{OK
13 Porocrres. Xemociires https://m.eds00.ru/863e7c98
. bubmuorexka [IOK
14 JHepreTiicckui 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [leneHue
KJIeTku. Muto3. JIlaboparopnast BuGmorexa [[OK
15 pabora Ne 3 «Habmronenue Muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 Bruocunres Oenka. Peakiusa but6mmoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bubnunoreka LIOK
17 Tpancisuus — buocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie GopMbl )KU3HH — bubmuoreka [IOK

BHUPYCHI

https://m.edso00.ru/863e7540



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

bubnunorexa LIOK

19 DopMBI pa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meitos https://m.edso00.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopnas padota Ne 4 05 bubmmoreka [JOK
«M3ydeHne cTpoeHus OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
29 NuauBuayanbHOe pa3BUTHE Bu6moteka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
23 I'enetnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIeI0BaHUS
24 HpI/I3HaKO]1:. Monorubpuanoe bubamorexa LOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHUe. 3aKOH
25 ﬁe?;aBI/II()JI/I)i/IOFO Hal:::J'IHeIJIOBaHI/IH bubmorexa LOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas pabota Ne
26 5 «M3yuenue pe3ynbpTaToB 05 bubnuotexa [JOK
MOHOTHOPUIAHOTO U JUTHOPHIHOTO https://m.eds00.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpemapaTax»
97 T'eneruka noma. Hacienosanue but6mmoreka [IOK

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

N3menuuBocth. HenacnencrsenHas
M3MEHUYUBOCTh. JlabopaTopHas

pabota Ne 6. zydenue bubmmoreka [JOK

28 . 1 0.5
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUALIMOHHOTO Psa U
BapHallMOHHOW KPUBOW»

HacnencrBeHHass ”3BMEHUYUBOCTb.

29 JlaboparopHas padota Ne 7. «Ananus 1 05 bubmmoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

bubnunoreka LIOK

30 Penerika senoneka . https://m.edso0.ru/863e8d78
PesepBHEIil ypok. O000IICHHE 110

31 Teme «HaciencTBeHHOCTE U 1
M3MEHYMBOCTH OPTraHU3MOBY

bubmmoteka IIOK

32 Cenekuis Kak Hayka H 1pouece . https://m.eds00.ru/863e9214

33 MeToabI M TOCTHKEHUS CEJIEKITHH 1 bubmmoteka IIOK
pacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorust kak orpacib 1 bubnnorexa [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 bubmorexa LOK
H g i https://m.edso0o.ru/863ea20e
5 Uctopus pa3Butus npeacTaBieHUun 1 bubnnoreka [JOK
00 3BOTIOIIUU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 M 1
HEPOSBOIOIHA https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIUH.
4 JII;60 ETO HIZI}I aborta Jﬁo 1 1 0.5 bubmorexa HOK
PATOPHAY P ) ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1e cuibl (3JIeMeHTapHbIe 1 bubmmnoreka HOK
(bakTOpBl) IBOIOLUU https://m.edsoo.ru/863e9da4
bubmmoteka IIOK
6 E i 1
CTCCTBEHHbII OTOOP M €ro GopMe! https://m.edso00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
pabota Ne 2 «Onncanue ' https://m.edso0.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus u nmytu 1 bu6muoreka [IOK
MAaKpO3BOJIIOLIUU https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOMIONINN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ucropus xu3nu Ha 3emiie U METObI

10 N
e€ U3yueHus

1 ['unoTe3sl NPOUCX0XKACHUS KU3HU HA bubnmnoreka HOK
3emie https://m.edso00.ru/863ea5a6
Pa3Butue xu3Hu Ha 3emiie no 3pam 1 bubmmoreka [JOK

12
epuoiam https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTEIBHOTO U YKUBOTHOT'O MUPA.

13 [IpakTuueckast padora Ne 1 05 Bu6mmoteka [IOK
«3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX )

14 CoBpemMeHHas cuctema bubmmoreka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e

bubnunoreka LIOK

15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.edsoo.ru/863eac2c

16 Jswxymue cuibl (paxTops) bubnnorexa [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaIUN IBOJIIOLIUN
YeJloBeKa

18 Yenoseueckue pacsl U NPUPOIHBIE bubmuoreka [IOK
ajanTaluy 4eJioBeKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO

19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emiie»

20 OKoJorus Kak HayKa

21 Cpenbl 00uTaHUS U YKOJIOTHIECKUE bubnuotexa [JOK
(baxTopsI https://m.edso0.ru/863eafec

99 AbGuotnueckue GpakTopsl. 05 bubmuoteka [IOK

JlaGopaTopHnas pabota Ne 3.

https://m.edso0.ru/863eb10e



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

«Moponoruueckne 0COOEHHOCTH
pacTeHui U3 pa3sHbIX MECT
obutanusy. JlaboparopHas padora Ne
4. «BausgHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnueckue GakTopsl bubmmorexa [JOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU
24 nomynsiiun. [Ipaktudeckast paborta Ne 05
2 «Iloacy€r NIOTHOCTU MOMYJIALMI
pa3HbIX BUJOB PACTCHHID»
CoobmiecTBa OpraHM3MOB — bubmmorexa LIOK
25
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TTOKa3aTeNN YIKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaAMUJBI. bubnmorexa HOK
. https://m.edsoo.ru/863eb5fa
CsoticTBa 3kocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmmnoreka HOK
9KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
o6urochepsl https://m.edsoo.ru/863ebd16
32 YenoeuyecTBo B Onochepe 3emin
33 CocymiecTBoOBaHUE TTPUPOIBI U bubnuotexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000I11IEHHE TEMBI
34 «Coo00111ecTBa U YIKOJIOTUIECKUE

CHCTEMBI»



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

2.5







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

* buonorwus, 10 xnace/ benses [I.K., e I'.M., Ky3uenosa JI.H. u apyrue; mon
penakiueit bensiesa J1.K., Ipimmmna .M., AkuinonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

* buonorus, 11 xknacc/ benses JI.K., bopoaun [1.M., deimiui I'.M. u npyrue; noa
penakmnueit bemsiea J1.K., dpmmmmuina .M., AkiinoHepHoe 00111eCTBO

«3narensectBO «lIpocBemnieHne»

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru






