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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMBbI MO OHOJIOTUN TEOPETHUECKYIO OCHOBY JJISl OTIPEICIICHUS TTOAX0/I0B
K (OpPMHUPOBAHUIO COJIEpKaHUS ydeOHOTro mnpeamera «buosorus» COCTaBWIN: KOHLENTYaJbHBIC
nonoxxeHuss ®I'OC COO o B3auM0o0OYCIOBIEHHOCTH LIETEH, coAepKaHMsl, pe3yJbTaTOB 00ydeHUs U
TpeOOBaHMK K YPOBHIO TOATOTOBKM BBITYCKHHUKOB, MOJOXEHHS 00 OOMIMX IeNnsX W MPHHIHUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI cpeHero obmiero oOpasoBanus B Poccuiickoii
@enepanyn, a TAKKe MOJOKEHHU O cnenuduke OMoIoruy, e€ 3HAYCHUU B TIO3HAHUH JKUBOU TPUPOJIBI
1 00eclevYeHn CYIIECTBOBAHUS YeJloBeuecKoro oomecTBa. COTJacHO HA3BAHHBIM TIOJO0XKEHUSIM,
OTIpeieIeHbI OCHOBHBIE (DYHKITUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naéT MpeAcTaBICHUE O LENsAx, 00 oOmied crpaTerun OOydeHUs,
BOCIIMTAHUS U PAa3BUTHsI OOYJarOIIUXCS CpeACTBaMHU ydeOHOro mpeamera «buomorusy, ompenenser
00s3aTeNbHOE TPEIMETHOE COJEP)KAHUE, €r0 CTPYKTYpYy, paclpelielieHHe IO pasfeliaM U TeMaw,
PEKOMEHyeMYIO TOCIIEIOBATEIHbHOCTh N3YUEHHSI YUEOHOTO MaTepHaia ¢ yI€TOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA OO0pa30BaTeIbHOrO IIPOIECcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamMme 1mo OWOJIOTHH TaKkKe YUUTHIBAIOTCS TPEOOBAHHS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMeTHBIM W TPEAMETHBIM pe3yibTataM oO0ydeHHs B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIIbHON JIEATEILHOCTH/YUEOHBIX JEUCTBUN 00YJAIONTUXCSI TI0O OCBOSHUIO COJIEPIKAHMS
O6uo0rNUYecKkoro oopazoBaHusl.

B nporpamme mo Ouonorum (10-11 kmaccel, 0a30BBI YpOBEHb) pealiM30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3Y4YE€HUU OMOJIOTUM, Oiarojgaps 4yemy B HEM MpocMaTpHUBAETCs HAIPaBIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALMN JIMYHOCTH, HSKOJOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUA O 3J0pOBOM
o0pase XM3HU M OCPEKHBIM OTHOIICHHEM K OKpYyXaromiedl npupomHoit cpeae. Iloaromy Hapsay c
M3y4YeHHEeM OO0I1eOMOIOTHYECKIX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHHH >KUBBIX CHUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B IpOorpamMMmMe MO OHUOJIOTHM YIIEIEHO
BHMMAaHHE UCMOJIb30BAHUIO MOJYYCHHBIX 3HAHUN B MOBCETHEBHOM KU3HU AJISl pEUICHUS MPUKIIAIHBIX
3a/1a4, B TOM 4Hciie: Tpo(UIaKTUKN HACIEICTBEHHBIX 3a00J€BaHUI YeIoBeKa, MEIMKO-TeHETHYECKOTO
KOHCYJIbTUPOBAaHUSA, OOOCHOBAHUS HSKOJOTHYECKH I[€JIeCO00pa3HOro IMOBEICHHUS B OKpYKarolen
MPUPOJHON cpele, aHalIM3a BIUSHUS XO3AWCTBEHHOM JESATENIbHOCTH 4YelIOBEKa Ha COCTOSHUE
MPUPOJHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHUJICHHE BHUMAaHMsS K NPUKIATHOW HANpaBlIEHHOCTH
yuebHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOJAUMOCTHIO OOECHEYeHHs YCIOBUN IS
pelieHus OJHOW U3 aKTyaJbHBIX 3aJad IIKOJIBHOTO OHOJIOTUYECKOTO0 OO0pa3oBaHMs, KOTOpas
npennosiaraetT (GopMupoBaHHE Yy OOYYAIOUIMXCA CHOCOOHOCTH aJanTUPOBAThCS K HW3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmero o0pa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (hopMUpOBaHUE y OOyUarOIUXCs MPEICTaBICHUN 0 HayYHOU KapTHHE MUpPa, pacluIupsieT
1 0000IaeT 3HaHUA O )KUBOM MPHUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOI OpraHu3aluu U
HBOJIIOLMM, CO34a€T YCIOBMsI JJIsi: TIO3HAHUS 3aKOHOB JKMBOW TNpHpOJbl, (POopMHUpOBaHUSA
(YHKIMOHATBHON IPaMOTHOCTH, HAaBBIKOB 3/10pPOBOT0 M 06€30MacHOro 00pa3a >KU3HHU, IKOJIOTHYECKOTO
MBIIIUIEHUS], IEHHOCTHOTO OTHOLIEHUS K )KUBOM NMPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHne OMONOTHMS UMEET TAaKKe JJS PEelIeHUs BOCHUTATENbHBIX M Pa3BUBAIOIINX
3aauy  CpefHero oomero o0pa3oBaHMA, COLMATU3alUM oOyuaromuxcs. M3ydenue Ouosioruu
obecrieunBaer ycioBHs A (GOPMUPOBAHUS  HMHTEIUICKTYAJbHBIX, KOMMYHHUKAIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUECKOW KYJIbTYpPbI, CIOCOOCTBYET MHTErpallUd OHOJIOTMYECKUX



3HAHWHA C TPEACTABICHUSMHU W3 JPYIMX Y4YEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpadun. HazBaHHbIE MOJOXKEHHS O TIpeIHA3HAYCHUN y4eOHOro npeaMera «buomorusy coctaBuin
OCHOBY JUISI ONpEAETCHHUS TOAXOJO0B K OTOOpY M CTPYKTYPHPOBAaHHIO €ro COJIEp)KaHus,
MIPEJICTABICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Otb6op conepkanusi ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIICCTBIIEH C
MO3UIMKA KYJIBTYpOCOOOPa3HOTO TMOJX0/Aa, B COOTBETCTBHH C KOTOPHIM OOY4YaloUIHecs JOJDKHBI
OCBOWTH 3HAHWS M YMEHHUSA, 3HAUUMBIC T (OPMHPOBAHUS OOIICH KyJIbTYphI, OINPEACISIONINE
aJIeKBaTHOE TIOBEJICHWE 4YEJIOBEKa B OKpPYKAIOIIeW NPUPOJHON cpeae, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM W3HM M TMPAKTHUECKOW naearensHOocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHHM
3aHUMAIOT 3JICMEHTHI COJICPIKAHUS, KOTOPBIE CIIY’)KaT OCHOBOH it (DOPMHUPOBAHHSI MPEIACTABICHUA O
COBPEMEHHOW E€CTCCTBCHHO-HAYYHOW KapTHHE MHpPa H I[EHHOCTHBIX OPHCHTAIUSAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOTO 00pa30BaHUs.

CTpyKkTypupoBaHHE COJCpKaHUs Y4eOHOro wmaTepuaja B MpOrpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX KUBOM
MIPUPOJIBI, O €€ YPOBHEBOW OpraHW3aIK U IBOJIOIUU. B COOTBETCTBUHU € 3TUM B CTPYKTYpe YIeOHOTO
npeamera «bHOJOTHS BBIIENCHBI CIEAYIONIUE COJEpKaTeNbHbIe JHHHUU: «BHOJOTHS Kak Hayka.
Mertoapl HayuyHOro mo3HaHWs», «Kierka kak Owosormveckass cucremMa», «OpraHm3m Kak
Onosornyeckasi cuctema», «CucreMa W MHOTOOOpa3We OPraHWYECKOTO MUPay, «DBOIIOIUS JKUBOU
MPUPOJIBIY, «DKOCUCTEMBI M MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lemp w3ydeHuss ydeOHOTO Tmpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
0OyJaIONTUMUCS 3HAHWSMH O CTPYKTYPHO-(PYHKIIMOHAILHON OpraHW3allly JKHBBIX CHCTEM pPa3HOTO
paHra u npuoOpeTeHne YMEHHMH HCIOJIb30BaTh 3TH 3HAHUS IS TPAMOTHBIX ACHCTBHUI B OTHOIICHUU
00BEKTOB >KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHnne 1end wu3ydeHus ydeObHoro mnpeamera «buosnorus» Ha 06a30BOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYarOMIMMHCS CUCTEMBbl 3HAHUH O OMOJIOTUYECKHX TEOPHSX, YUCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIax, CIyXKalluX OCHOBOM i (hOpMHUpPOBAHUS MPEACTABICHUI O
€CTECTBEHHO-HAYyYHON KapTHHE MHUpPa, O METOJaX HAy4YHOTO MO3HAaHMS, CTPOECHUH, MHOTOOOpa3uH U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alliM, BBIAAIOMIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICOBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOydYalOIIMXCS TO3HABATENbHBIX, MHTEUIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaaKu3a JaHHBIX O MYTSX Pa3BUTHS B OMOJIOTMH HAyYHBIX B3IJISI0B, HACH U
MOAX0JI0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE y oOyuaromuxcs oOmel KyiabTypbl, (YHKIHOHAIBHONW TPaMOTHOCTH, pa3BHUTHE
YMEHUIH OOBSICHSATh M OLIGHUBATH SIBIICHUS OKPYKAIOIIErO0 MHUpPA >KUBOM MPUPOJBI Ha OCHOBAHUU
3HAHWI U OTBITA, OJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

(dbopMupoBaH#e y 00y4aroIUXCcsl YMEHUN HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKON JIEATEIILHOCTH YEeJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTHif;

BOCIIUTaHHE YOSKIEHHOCTM B BO3MOXKHOCTH TIO3HAHUS YETOBEKOM IKHUBOM MPHUPOJIBI,
HE0OX0IMMOCTH OEpe’KHOTO OTHOIICHHUS K HEeH, COONIOACHUs 3TUYECKHMX HOPM TIpHU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE IIEHHOCTU OWOJOTMYECKUX 3HAHWM JUIS TOBBIMICHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHS;



IIPUMEHEHHE TNPUOOPETEHHBIX 3HAHUN KM YMEHMH B IIOBCEJIHEBHOM JKM3HU U1 OLIEHKU
IIOCJIECTBUI CBOEH JEATEIBHOCTH 110 OTHOLIEHHMIO K OKPYXKaloIlel cpesie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHHE U COOIOIEHUE Mep TPODUITAKTUKH 3200 ICBaHHIA.

B cucreme cpennero oOmiero o0Opa3zoBanusi «buonorus», uzydaemass Ha 0a30BOM YPOBHE,
ABIISICTCS  00S3aTENbHBIM Y4€OHBIM TPEAMETOM, BXOJIIMM B COCTaB MpEeAMETHOH oOxactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist m3ydenust 6uosornu Ha 0a30BOM YPOBHE CpeaHero oOmiero oopasoBaHusi oTBoAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 yaca (1 yac B Hezielnio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonornss kak Hayka. CBsi3p OHOJOTMHM C OONIECTBEHHBIMH, TEXHUYECKUMHU H JIPYTUMHU
€CTCCTBCHHBIMU Haykamu, (uimocoduel, STUKOH, OICTCTHKOW U TmpaBoM. Pomb Owonoruum B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

Metopl TO3HAHMSI >KMBOW MNpUPOIbl (HAOMIOJEHUE, IKCIEPUMEHT, ONMCAHUE, W3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktueckas pabora Ne 1. «Mcnosp30BaHue pas3IUYHBIX METOAOB IPU HM3YYEHHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCUCTEMBI) KaK IpeaAMeT u3yueHus: Ouosoruu. OTiInyYue KUBBIX CUCTEM OT
HEOpPraHW4YeCKOW MPUPOIbIL.

CpoiicTBa OMocHCTEM U UX pa3HOOOpasue. YPOBHHM OPraHM3alMd OMOCHCTEM: MOJIEKYIISIPHBIH,

KJIETOYHBIH, TKaHEBHIH, OpraHU3MEHHBIH, MOMYJIAIIMOHHO -BUJOBOMH, 3KOCHCTEMHBIHN
(6uoreorieHOTUYECKHIT ), OMOCHEPHBIH.
JdemoHncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE PU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH )KHBOU MPUPOIBD.

O6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMHUYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHUMHYECKUN COCTaB KIETKHM. XUMHUYECKHE DJIEMEHTBI: MAKPO3JEMEHTbI, MHUKPOJIEMEHTHI.
Bognia 1 MuHepanbHbI€ BellleCcTBa.

OyHKIMU BOJbI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.

benku. CoctaB u ctpoeHue OeIKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHHMMbIE aMHUHOKHUCIOTH. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHUHAS CTPYKTypa). XHUMHUYECKHUE CBOMCTBA OENKOB.
buonorunueckue QpyHKIN O6EIKOB.

@depMeHThl — Ouojoruueckue karamuzaTtopbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinnunst GepMEHTOB OT HEOPraHMYECKHUX
KaTaJin3aTopOB.

VYrneBoapl: MOHOcaxapuabl (TUIIOKO3a, pubo3a M Je30KcHpubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) ¥ MoJiucaxapuapl (Kpaxmall, TIMKOTeH, 1eJuTi0103a). bruojoruueckue GpyHKIMUN yriieBo0B.

Junuapl: Tpuraunepuasl, Gochomunuasl, crepouasl. I'uapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonornyeckue ¢yHkiuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIMUAOB KAaK HMCTOYHHKOB
SHEPIruH.

Hyxneunnosbsie kucinorsl: JJHK m PHK. Hykneotuabl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[utonorus — Hayka o kietke. Knetounas teopust — mpuMep B3auMoJeHcTBUS uael U (HakToB B
Hay4YHOM MO3HAaHUU. MeToabl U3y4EHUsI KIIETKH.



Knerka kak wnenoctHas jkuBas cuctema. OOImMe NpHU3HAKM KIETOK: 3aMKHYTash Hapy)KHas
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapat, cuctemMa CUHTe3a Oernka.

Tumbr  KJIETOK:  JyKapuoTWyeckas U mpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHHSA
NpOKapHOTHUECKOW KieTku. Kinerounas crtenka Oaxtepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKU.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAs CTEHKA, TJHMKOKAJIUKC, WX (YHKIUH.
[Inasmarnveckass wmemOpana, e€ cBoiictBa u ¢yHkuuu. LluTorutlasma wum  e€  opraHouppl.
OnmnomemOpanuble opranounsl kietku: OIIC, ammapar [ombmku, mm3zocomsbl. I[lomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MHUTOXOHJpPUH, IulacTuabl. [IpoucxokieHne MUTOXOHAPUN M IIAacTHA. Buabl
mwiactull. HemeMOpaHHble opraHou/bl KIETKH: puOOCOMBI, KJIIETOUHBIN HEHTP, LIEHTPUOJIU, PECHUYKH,
KryTuk. OyHKIIMHM OPraHONI0B KIIETKH. BriItoueHusI.

SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHue siapa: siepHas o0oJsiouka, KapHoIulazMma,
XpOMAaTHH, SJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitaen, P. Bupxos, [[xx. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnpenenenre XMMUYECKUX JIEMEHTOB B HEXKMBOM npupone», «Pacnpenenenue
XMUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmuis! u cxemsl: «lleproaudeckas TabnIla XUMHUYECKUX 3JIEMEHTOBY, «CTPOSHHE MOJIEKYIIbI
BOJb», «buocunres Oenkay, «CtpoeHue mMolekyiasl Oenkay, «CtpoeHue ¢pepMmenTtay, «HykienHoBble
kucnotel. JIHK», «Ctpoenune mosekynbl AT®O», «CTpoeHne 3yKapuoTUYECKON KIETKW», «CTpoeHue
JKUBOTHOU KJIETKH», «CTpOEHHE PACTUTENBHON KIETKW», «CTpOEHHE MPOKAPHUOTHYECKON KIIETKW,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIuIb».

O6GopynoBaHue: CBETOBOM MHUKpPOCKOI, O0OOpyIOBaHWE [UIsi TIPOBEACHHS HAOIIOJICHUN,
U3MEpEeHu, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KJIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlabGopaTtopnas padora Ne 1. «/3ydeHne KaTaIuTHIECKON aKTUBHOCTH (PEpMEHTOB (Ha IpuUMepe
aMuUJIa3bl WK KaTajlasbl)y.

JlaGopaTopHas pabota Ne 2. «/3ydeHue CTpOCHHS KJIETOK PACTCHHM, )KUBOTHBIX M OaKTepHid
[10J] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOTIPENAPATAX U UX OTIHUCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. ACCUMUIAIMS (IJIACTUYSCKUNM OOMEH) M JTUCCUMUJISAIINS
(aHepreTuyeckuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTaboau3Ma. Poib 3aKOHOB cOXpaHeHUs
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunsl o6MeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHblii. Pons hepMeHTOB B 00MeHE BellecTB
Y MPEBPAILICHUH SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBasg ¢a3bl (oTocuHTe3a. Peakuuu dorocuHTesa.
O¢pextuBHOCTH (oTOCHHTE3a. 3HaueHHE (OTOCHHTE3a AJs KU3HU Ha 3emie. BiusHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OakTepry. 3HaUeHnEe XEMOCHHTE3a JIIsl )KU3HHU Ha 3eMile.

DOHepreTuyeckuii oOMeH B KieTke. PacieruieHue BeIecTB, BBIACICHHE M aKKyMYJIUpOBaHHE
SHEPIUH B KJIETKe. DTambl S3HepreTuueckoro ooMena. ['nmukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHCIICHHe, WM KjeTouyHoe bixaHue. OkucnutenbHoe ¢ochopunupoanue. IHHEeKTUBHOCTH
HHEPreTUYEeCKOTro 0OMEeHa.



Peakiun matpuunoro cuntesa. I'enerndeckas nnpopmanus u JJHK. Peanusanus renernaeckoit
uHpopManuu B KieTKe. |'eHeTHUecKuil KoJ M ero CBOWcTBA. TPaHCKPHUNINA — MATPUYHBIA CHHTE3
PHK. Tpancnsmuss — OuocuHTe3 Oenka. Dtambsl TpaHchsiuu. KoawpoBaHwe aMUHOKHCIOT. Poib
pubocom B OuocuHTe3e OenKa.

Hexnerounsie ¢opmel xu3Hu — Bupychl. Vctopust oTkpeiTHs BupycoB (/[. 1. MBanOBCKwMiA).
OcoOeHHOCTH CTpPOEHHUS W JKM3HEHHOTO IHKIa BHPYcOB. bakrepuodaru. bonesnum pactenuii,
KMUBOTHBIX M 4YENIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc mMmmyHozeduimrta uemoBeka (BUY) —
Bo30Oymutens CIIM[a. OOpaTHas TpaHCKpUIIMsS, peBepraza W uHTErpasza. I[Ipodumaktika
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupszes.

Tabmuipr 1 cxeMbl: «Tunbl nutanusy, «Metabonnzm», «MUTOXOHAPUN», «DHEPreTUUECKUN
obmeny, «Ximopormiacty, «Potocurte3y, «Crpoenune JJTHK», «Ctpoenne n QyHKIMOHHUPOBAHUE TEHA,
«Cunre3 Oenka», «['enermueckuil xoa», «Bupyce», «bakrepuodarun», «CTpoeHHE U >KU3HEHHBIN
nuki supyca CITIM/]a, 6akrepuodaray, «Permkanus JJHK».

Ob6opynoBanue: moaenu-anmiukanun «Yasoenue JIHK u tparckpunimsy, «bruocunres 6emnkay,
«CTpoeHue KIeTkn», MoJiens cTpykTypsl J1HK.

Tema S. PazMHOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1nukn, WM Ku3HEeHHBIW 1uKi1 kietkd. MHTepdaza u mwuros. Ilporeccsl,
nporekamomue B uHTepdasze. Permkanmus — peakuus wmatpuuyHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapUOTHUIL. J[IUTUIOMIHBIN U TaIUIOUIHBI XPOMOCOMHBIE HAOOPHI.
Xpomaruasl. [luTonornueckne OCHOBBI pa3MHOXKECHHS U MHAWBUYAJIBHOTO PA3BUTHUS OPTaHU3MOB.

Henenue kierkn — muto3. Ctaguum mutoza. [Ipomecchl, MpoUCXOAsIIue Ha Pa3HbIX CTaIUAX
MHUTO3a. BHOJIOrn4ecKnil CMBICII MUTO3a.

IIporpammupyemast rudesb KJIETKH — alonTo3.

@®opMbl pa3sMHOXKEHHS OPraHU3MOB: Oecrojioe M MojioBoe. Buapl 0ecronoro pa3sMHOXKEHUS:
JeJICHUe HaJBOE€, II0OYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BEreTaTUBHOE
pazMHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEJICKLUU.

ITosoBoe pa3MHOXKEHHE, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Ctaguu meio3a. [Ipoueccsl, npoucxoadinye Ha cTaausx merosa. [loBenenne xpoMmocom
B Meiio3e. Kpoccunrosep. buosnorndeckuii CMbICI M 3HAU€HHE MeW03a.

I'ameTorenes — mpouecc 00pa3oBaHUS IOJIOBBIX KIETOK Yy XHUBOTHBIX. [lojioBbIE >Kene3bl:
CeMEHHUKU M suyHUKU. OOpa3oBaHuMEe U pa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTo30H],
AWLEKIEeTKa) — cepMaToreHes3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SMLEKIETOK U CIIEPMAaTO30UI0B.
Onnonoreopenue. ITapreHorenes.

NuauBuayansHoe pa3BuTue (OHTOreHe3). OMOpuOHabHOE pa3BUTHE (dMOpUOTreHe3). DTarmbl
SMOPHOHAIBHOTO Pa3BUTUS Y MO3BOHOYHBIX >KUBOTHBIX: JpOOJE€HHE, racTpyislus, OpPraHOI€HeE3.
[ToctamOproHanbHOE  pa3BuTHE. TUIBI MOCTAMOPHOHANBHOTO pa3BUTHS: MpsAMOE, HENpsIMoe
(MmurHOUYHOE). BinsHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBAThH
BPOKJIEHHBIE YPOJICTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO DPACTEHUS: CTPOCHHUE CEMEHH, CTaauu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuel n cxembl: «POpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «J[BOifHOE OIUIOOTBOpEHUE Y
IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3sMHOXKEHUE DPACTEHMI», «JleleHne KIeTKH OakTepuii»,
«CTpoeHMe MOJOBBIX KIETOK», «CTpoeHne xpoMocoMbl», «Knetounslii nukiy, «Pemmmkanus JJHK»,



«Mwuros», «Menos», «lIpsamoe u Hempsmoe paszButue», «l'amMeToreHes y MIECKONUTAOIIMUX H
4enoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

ObopynoBaHue: MHKPOCKOI, MHUKporpenapartsl  «CrnepMaro30uasl  MIIEKOTMTAIOIIETO»,
«Sifnexserka milekonurarouiero», «KaprnokuHes B KieTKax KOpELIKa JIyKa», MarHUTHas MOJEIb-
ammumkanus «Jlenenue kierkm», moaens JJHK, Moaens metadazHOH XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuass pabota Ne 3. «HaOmromeHue MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHHE CTPOCHHSI TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3amaun renetuku. ctopust pa3BUTHS T€HETUKU. POJIb ITUTOIOTUN ¥ SMOPUOJIOTHH B
CTAaHOBJICHUU T€HETUKU. BKIag poccHiiCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE T€HETHUKU. MeTo bl
TeHETUKH (TUOPUAOJOTUYECKUM, ITUTOTCHETUYECKUN, MOJEKYISIpHO-TeHeTnYeckuii). (OCHOBHBIE
reHeTUYeCKUe NOHATHA. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH Hacle0BaHUs MPU3HAKOB, ycTaHOBJIeHHbIe I'. Mennenem. MonorubGpuaHoe
CKpelllMBaHHE. 3aKOH eIuHO-00pa3us THOPHUIOB IMEpBOTO MOKoJeHHs. [IpaBuUio AOMUHUPOBaHUS.
3aKoH pacIieryieHus Mpu3HakoB. ['nnoTe3a unctotsl ramet. [lonHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpunHoe  CKpeuMBaHUE.  3aKOH  HE3aBUCUMOTO  HACJIENOBAaHUS  IMPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI AUTMOPUIHOTO CKPEUIMBaHUSA. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEeAETIeHHs T€HOTUIIA OCOOH.

CueruieHHOe HaclienoBaHue npusHakoB. Pabora T. MopraHa 1o ClenIeHHOMY HAacle0BaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

l'eneruka mnona. XpoMOCOMHOE ONpeAeTeHUuE IMoja. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble Opranu3Mbl. HacnenoBanve npu3HakoB, CUEIIEHHBIX C TIOJIOM.

N3meHunBoCTh. Buabl U3MEHUMBOCTU: HEHACIIEACTBEHHAsl W HACIEACTBEHHasd. Poib cpenbl B
HEHACJIEJICTBEHHOM  W3MEHYMBOCTU.  XapaKTepUCTUKA  MOAU(DUKAIMOHHOM  HM3MEHYUBOCTH.
Bapuannonnslii psn um BapuauvoHHas KpuBad. Hopma peakunum npusHaka. KonmyecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBennasi, Wi TeHOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHATHBHAsT HW3MEHUYUBOCTD.
Meii03 1 1oJIOBOI IpoIlecC — OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTU. MyTalmoHHAasi U3MEHUYHUBOCTbD.
Knaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa W NPUYMHBI MYTallUU.
Myrarennbie (pakToppl. 3aKOH TOMOJIOTMUECKUX PsIOB B HAaCleICTBEHHOW wu3MeHunBoctu H. U.
Basuiiosa.

BuesaepHas HacIeCTBEHHOCTb U U3MEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'E€HETUKH YEJIOBEKA:
reHeaornyeckuii, OMIM3HEOBBINA, [IUTOTEHETUIECKUM, OMOXUMUYECKUI, MOJIEKYIIIPHO -T€HETUYECKHI.
CoBpeMeHHOE ONpeeieHNe I'eHOTUNA: NOJHOTEHOMHOE CEKBEHHUPOBAHME, T€HOTUIIUPOBAHUE, B TOM
gucne ¢ nomouipio [I[[P-ananu3a. HacnenctBenHble 3a0o0lieBaHMs 4eNOBEKa: T'eHHbIE OOJIE3HH,
00JIE3HM C HAaClEeACTBEHHON MpeIpacHnoiOKEHHOCTbIO, XPOMOCOMHbIE Oose3Hu. ComaTHuYecKHe U
reHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIMIBI 370poBOro 0o0pasa KU3HU, AUArHOCTHUKH,
NpoQUIAKTUKA M JICYeHHUS TEeHEeTHYecKuX Oose3Heil. Meauko-TeHeTHYecKoe KOHCYJIbTUPOBAHUE.
3HaueHue MEIUIIMHCKOW TEeHETUKHM B TNPEJOTBPAICHUM M JICYCHHH TE€HETHYEeCKUX 3a00JIeBaHUMN
4eJI0BEeKa.

JdemoHncTpaumnu:



[Moptpers: I'. Menpens, T. Mopran, I'. ne ®@puz, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumos.

Tabmuie! 1 cxembl: « MOHOTHOPUTHOE CKPEIIMBAHKE M €0 IIUTOTCHETUIECKAsi OCHOBAY, «3aKOH
pacuieruieHusT M €ro UUTOTeHEeTHYecKass OCHOBa», «3aKOH YHUCTOTHI ramer», «Jlurubpumnoe
ckpemuBanue»,  «lluTonmormueckre  OCHOBBI  JAWTHOPUIHOTO  CKpeUIMBaHus»,  «Meno3y,
«B3auMoIeliCTBHE aJUICNIbHBIX T€HOBY», «l €HETHYECKHE KapThl PACTECHHM, dKUBOTHBIX M YEJIOBEKa»,
«['eneruka noisay», «3aKOHOMEPHOCTU HACJIEJOBaHUs, CLIEIIJIEHHOIO C 1MojoM», «KapuoTumsl yenoBeka
Y ’KUBOTHBIX», «Buabl u3MeHUYnBOCTHY, «MomupuKkannoHHas H3MEHIUBOCThY, «HacnenoBanue pesyc-
dakropay, «I'eHeTHKa rpyIn KpoBm», «MyTallMOHHAS U3MEHUYHUBOCTDY.

ObopynoBanue:  Mojenu-amminkanuu — «MoHOTHOpUAHOE — cKpemuBaHue», «HemomHoe
JOMHMHUpOBaHHe», «JlurnbpuaHoe ckpemuBanue», «llepekpéct XpoMocOM», MHKpPOCKON U
MuKpomnpenapar «/Ipo3odunay (Hopma, mytanuu GopMbl KPbUIbEB U OKPACcKu Tela), repdapuil «I'opox
ITIOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopatopHast padota Ne 5. «UM3yuenue pe3yabTaTOB MOHOTHOPHIHOTO W AUTHOPUIHOTO
CKpEIMBAaHUS Y IPpO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTax».

Jlabopatopnass pabotra Ne 6. «M3yuenue MoAM(PUKANMOHHONW W3MEHUMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO PsJia U BApUALMOHHON KPUBOI».

JlabopaTtopHnast pabota Ne 7. «AHanm3 MyTaruii y 1po30¢ sl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[IpaxTueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuusi Kak Hayka U MPOIECC. 3apOoKICHHE CENEKIMU U JoMecTukarusa. Yuenwe H. .
BaBunoBa o0 1eHTpax TPOUCXOXKIEHHWS M MHOTooOpasus KyJIbTYpHBIX pacTteHuid. LleHTphI
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJbI CeJICKIMH. MacCOBBIM W HWHIWBHUIYAJTbHBIH OTOOpPHI B CEJEKIUU
pacteHnii u >KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpPOJICTBEHHOE CKpEUIMBaHUE — WHOPUAMHI.
Uucras muamsa. CkpeniuBaHue YUCTHIX JIMHHMA. ['ereposuc, wmnm rubpuaHas cuia. HepoacTBeHHoe
cKpemrBanue — ayropuaunr. Otnanénnas rubpuauzanus U e€ ycrnexu. MIcKycCTBEHHBIH MyTareHes u
MOJIY4YEHHUE TNOJIUIIIONA0B. JIOCTHIKEHHSI CEJIEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHonoruss kak oOTpaciib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl CO3/1aHUs
pekomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kiierounas waxenepus. KiieTrounble KyJabTyphI.
MuKkpoKIIOHaIbHOE pa3MHOXEHUE pacTeHUN. KiionupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. DJKOJOTHYecKUe U Trudeckue mnpodnembl. [MO — renetndecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[optpetsr: H. Y. Basuiios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHoB.

Tabmuiel u cxembl: KapTa «L[eHTpbI TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHUII,
«[Topoapl JOMaNTHUX KUBOTHBIX», «CopTa KyAbTYpHBIX pacTeHui», «OTnanéHHas ruOpuan3aIusy,
«Pabotel akamemuka M. @. UBanoBay, «l[lomumnonausy», «O0beKkThl OMOTeXHONIOTUNY, «KiIeToyHble
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOBaHUE U EPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKHU IJI0JI0B M KOPHETUIOAOB AUKUX (POPM U KYIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX03SHCTBEHHBIE PACTEHUS.

JlabopaTopHbie H IPaKTHYECKHE Pad0ThI:

Okckypeusi «OCHOBHbIE METOJIbI M JIOCTUKEHHUS CEJIEKIIMM pAacTeHUW M IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCHBITATENBHBIA YYacTOK, B TEIUIMYHOE
XO03SICTBO, Ta00PATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».



11 KJIACC

Tema 1. IBoTIOLMOHHAS OMOJIOTHS.

[Ipeanochlnkn BOZHUKHOBEHUS SBOJIONMOHHON TEOPHUH. DBOJIOLMOHHAS TEOPHUS U €€ MECTO B
Oonosornu. BriusiHuE SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbcrBa 3BoJionMU. [laneoHToIOTMUECKUE: MOCIEI0BATEILHOCTD IOSBICHUS BUJIOB B
MAJICOHTOJIOTUIECKOM JITOMMCH, TepexoaHbie (opMmbl. bruoreorpadudeckue: CXOACTBO M paziIHyuue
¢dayH u (0p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA W pa3iuyusi SMOPHOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE, PyJIUMEHTApHbIE OPTraHbl, aTABU3MBI.
MouekynapHO-OMOXUMUYECKHE:  CXOJICTBO ~ MEXaHM3MOB  HACJEACTBEHHOCTM U OCHOBHBIX
MeTab0IMYECKUX MYyTeHl y BCEX OPraHUu3MOB.

OpomonmonHas teopust Y. JlapsuHa. [Ipennocbuiki BOZHUKHOBEHUS JapBUHU3MA. JIBIOKyIne
CHJIBI 3BOJIIOLIMM BUAOB MO JlapBHHY (M30BITOYHOE PA3MHOXKEHHE IPU OIPaHUYEHHOCTH PECYPCOB,
HeoImpeAenéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopust s3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [Tomyssaius Kkak equHIIa BUAa U 3BOJIOLUH.

JBuxkymue cuibl (¢GakTopbl) S3BOJIONUMH BHUJIOB B MpUpoae. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsI U3MEHYUBOCTh. [lonmymsiimoHHbIe BOJHBI U Apeiid reHoB. M3onsdnus u Murparusi.

EctectBenHslit 0TOOp — HampaBisiiomuid pakTop 3BoOIUNA. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucrmocoOaeHHOCTh OPraHW3MOB KaK PE3yJbTaT 3BOJIONUHU. [Ipumepsl mpucrnocoOiaeHuit y
OpraHu3MoB. ApoMOP(O3bl U UINO-aJANTALIUH.

Bunx wu BumooOpaszoBanume. Kpurepuu Buma. OcHOBHbIe (GOpPMBI BHI000pa30BaHUSA:
reorpaduueckoe, 3K0JI0rHYECcKOe.

Makpossomtorusi.  Dopmbl  3BoJIOLMM:  (QUIIETHYECKAs, UBEPreHTHasi, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh SBOMTIOIMH.

[IpoucxoxxaeHre OT Heclenualn3upoBaHHBIX MpeAkoB. I[Iporpeccupyromas crenuantn3amms.
AnantuBHas paguaius.

JdemoncTpaumnu:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. ['ekkens,
®. Mrwouiep, A. H. Cesepiios.

Tabnumpl u cxembl: «Pa3BuTre opraHMYecKOro Mupa Ha 3emie», «3apOJbIIIH MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl OOprObI 3a cyilecTBOBaHUE», «EcTecTBEHHBI OTOOpPY,
«MHoroobpa3ue copToB pacteHuit», «MHorooOpa3ue TMopoa KUBOTHBIX», «llomymsaiumny,
«MyTaloHHasT H3MEHYUBOCTBY, «ApoMopdosby, «anoamantanum», «OOmas aereHepanusy,
«IBmxymme cuibl sBomtonuny, «Kapra-cxema mapmipyra myremectBusi Y. JlapBunay», «bopbOa 3a
cymecTBoBaHue», «lIpucnocoOneHHOCT, oOpranusmoBy», «leorpaduueckoe BUA00Opa3OBaHHUEN,
«DKOJIOTHUECKO€E BUI000pa30BaHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKpPAaCKH, HAOOp TMIIOJOB U
ceMsiH, KoJutekius «[IpuMepsl 3alUTHBIX MPUCTOCOOIEHHUI y KUBOTHBIX», MoJenb «OCHOBHBIE
HanpaBJIeHUs IBOJIOLMUNY», 00BEMHAs MOJieNb «CTpoeHHe TOJIOBHOTO MO3ra I03BOHOYHBIXY.

buoreorpaduueckas xkapra mupa, komieKuus «PopMbl COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX U
pacteHuii», wmoxaens ammnukanus «llepekpéct Xpomocom», BiaxHble mpenaparbl «Pa3BuTue
HacekoMoro», «Pa3BuTue mSrymku», MHKpompenapar «Jlpo3zoduna» (Hopma, Myranuud (Hopmbl
KPBLIBEB U OKPACKH TETa).



JlabopaTopHble U NPAKTHYeCKHE PadoThI:

JIabopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlaboparopuas padota Ne 2. «Onucanue nNpucrnocoOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE KU3HU Ha 3emJie.

JloHayuHbIe IPEJCTABICHUS O 3apPOXKACHNUN KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emuie: abuOreHe3 W MaHCHepMuUs. XHUMHUYECKasi 3BOJIONMA. AOHMOTCHHBIM CHHTE3 OPraHUYEeCKUX
BELIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHUE XHUMUYECKON 3BOJIOLUH.
Hauanbnbie stanbl 6nonornyeckoit ssosmonuu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE IpOTOKIETKH. I[lepBple KieTkM M uX 3Bojrouusa. PopmupoBaHue
OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButue xxu3HM Ha 3emiie 1o 3paM u nepuoaam. Katapxen. Apxelickasi U IpOTEPO30MCKast dpHI.
[Taneo3oiickast spa u e€ mepuoabl: KEMOPUHCKWN, OPAOBUKCKHM, CHIYPHUHCKUAN, JIEBOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, METOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MaJIeOr€HOBbI, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa W TeoJIOTMYECKUuX ImpoueccoB. OCHOBHbIE 3Tallbl 3BOJIIOLHU
PacTUTENBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHuil u *KUBOTHBIX. [losiBieHue, pacuBer u
BBIMHPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMuYecKkoro MHpa Kak OTpakeHue 5Boonuu. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIBI OPTaHU3MOB.

DBOJIONHMS YeloBeKa. AHTPOTIOJNOTUS Kak Hayka. PazBuTue nmpeacTtaBieHUuld O MPOUCXOKICHUN
yenoBeka. Metoapl u3ydeHusi aHTtpomnoreHe3a. CXoAcTBa W pPa3iIUyusl 4YEJIOBEKAa M IKUBOTHBIX.
CucremaTiueckoe MoJIoKEHUE YeJI0BeKa.

JBuxymue cuibl ((paktopsl) aHTpornorenesa. HacnencTBeHHass N3BMEHYMBOCTh M €CTECTBEHHBIN
oT60p. OOIIEeCTBEHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUN TPY/Ia, MBIIIJICHUE, PEYb.

OcHOBHBIE CTa U U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenblil, YenoBek
npsaMoxoaamui, Yenosek HeaHaepTanbCkuil, YenoBek pa3ymHbldi. Haxolku MCKONAeMbIX OCTATKOB,
BpeMsi CYIIECTBOBaHMs, 00JaCTh pacpOCTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUSL.

UYenoBeueckne packl. OCHOBHbIE OOJbIIME pachl: eBporeoujHas (eBpas3uiickasi), Herpo-
aBCTpaJIOUIHAS (3xBaTOpHANIbHAA), MOHTOJIOUIHAS (a3maTcKo-aMepHKaHCKas). YepTsl
MPUCIIOCOOICHHOCTH MPEICTaBUTENICH YEIOBEYECKHX pac K YCIOBHUSM CyllecTBOBaHMs. EQuHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemMoHcTpanum:

[Hoptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabnumpel u cxembl: «Bo3nukHoBeHue CoNHEYHON cHCTeMbl», «Pa3BUTHE OpraHMYEecKOro
Mupay», «PactutenbHas knetkay, «KuBoTHas kietka», «[IpokapuoTndeckas kinetkay», «CoBpeMeHHas
CHUCTeMa OpraHu4yeckoro wmupa», «CpaBHEHHE aHATOMHUYECKUX UEPT CTPOCHHS 4YeJIOBeKa U
4eJI0BeKOOOpa3HbIX 00e3biH», «OCHOBHBIE MeCTa MaJEOHTOJIOTMYECKMX HAXOJOK IpPEeIKOB
COBPEMEHHOTO ueJoBeKay», «JpeBHeimue noan», «JIpesHue nmoan», «llepBbie COBpEMEHHBIE IO,
«YenoBedeckue pacb».

O6opynoBanne:  Mmymskun  «[Ipoucxoxaenue  4enoBeka»  (OIOCTBI  aBCTPANONUTEKA,
MUTEKaHTPOMa, HeaHAepTalblla, KPOMaHBbOHIIA), CIENKH WIA H300paKEeHUs KaMEHHBIX OpyIui
MEepBOOBITHOTO dYeNoBeKka (KaMHU-YOMMEphl, pyOuma, ckpeOia), TeoXpOHOJOTHYecKas TalnwuIia,
KOJUIEKIUs «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe padoThI:



[TpakTueckas padora Ne 1. «lM3ydeHue HMCKOMAEMBIX OCTAaTKOB PACTEHUH W JKUBOTHBIX B
KOJUICKLIHASIX).

DKCKypcHsi «DBOJIOIHUSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBIH WU
KpaeBeAUeCKU My3eil).

Tema 3. Opranusmsl U OKpY:Kal0IIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJauyd U pa3zAelibl SKOJIOTHH. METObl SKOJOTUYECKUX HMCCIICIOBAHMIM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIHAS, MOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Okonoruveckne (dakropel. Kiaccupukamus skomorumdeckux (aKTOpoB: aOHMOTHYECKUE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. J[elicTBHE 2KOJIOTHUECKUX (haKTOPOB HA OPTaHU3MBI.

AOuoTtuyeckue (QakToOphl: CBET, TeMIeparypa, BiaxkHocTb. Dotonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JACUCTBHUIO a0MOTHYECKUX (PakTOpoB. bromornueckre puTMel.

buotnueckue daxtopbl. Bunbl OMOTHYECKMX B3aMMOJEUCTBUI: KOHKYPEHIIUS, XUIIHUYECTBO,
cum6Ouo3 u ero ¢opmel. Ilapazutusm, koomepaius, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPaHCTBO,
HaxJICOHWYECTBO). AMEHCAIM3M, HEUTpainu3M. 3HadeHHE OWOTHYECKUX B3aUMOJICHCTBUN IS
CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTEePUCTHKKA  momyisiuud. OCHOBHBIE  TOKa3aTed  TOMYJISIUU:
YUCJICHHOCTbh, TUNIOTHOCTH, POKIAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpAIUs. [[nHAMUKa YMCIEHHOCTH
TIOMYJISAIIAY U €€ PEryIIsIus.

JdemoncTpaumnu:

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, O. ['ekkens.

Tabmuubr u cxembl: kapta «lIpupomHsie 30HBI 3emum», «Cpenpl OOWTaHUS OPraHU3MOBY,
«DoTonepuoauzmy», «llomymsmumny, «3aKOHOMEPHOCTH POCTa YMCIEHHOCTU MOMYJISIUN WH(Y30pUu-
Tydenbkuy, «[lumespie nenmy.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopaTopHas pab6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH pPAaCTEHHUH M3 Pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISALUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. Cool0miecTBa U 3K0J0rH4eCKHE CHCTEMBbI.

CooOmiectBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (ruiieBas). Buabi-noMmuaanTel. CBsI3u B OMOIICHO3E.

Dkonorudeckue cucreMbl (dkocuctembl). [loHsTHE 00 »5KocucTeMe U OHUOTEOIeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTbI, KOHCYMEHThI, peayleHTsl. KpyroBopot
BEIIECTB M MOTOK SHEPruu B dKocucreMe. Tpoduueckue (MUIeBbe) YpOBHU dKocucTeMbl. [lumieBbie
uenu u cetd. OCHOBHBIE T[IOKa3aTeld »SKOCUCTEMBbI: Ouomacca, NPOAYKIUS. OKOJIOTHYECKHe
MUpaMHUIbL: TPOAYKLHH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA OKOCHUCTEM: YCTOWYUBOCTb,
camoperynsanus, pazsutue. Cykueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p H PpeK. DIKOCUCTEMa XBOWHOTO WIH
HIIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOolakocucTeMbl. buonormdeckoe u
X035IIICTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak dakTtop ycroHymBocTH d3kocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emIie.



VYuenne B. U. Bepraackoro o 6uocdepe. ['panuusbl, coctaB u cTpykrypa Ouochepst. Kusoe
BemecTBO U ero ¢pynkuuu. OcobenHoctu Omochepsl Kak rio0albHON 3KOCUCTEMBL. J[MHaMUYecKoe
paBHOBecue 1 oOpaTHasi cBsi3b B OHocdepe.

KpyroBopoTsl BemecTB u OMOTEOXMMHMYECKHE LUKIBI DJIEMEHTOB (yriiepoia, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenmoseuectBo B Omocdepe 3emin. AHTPONOTCHHBIE M3MEHEHUs B Owocdepe. ['nmobanbHbBIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBanue mpupoasl U dYermoBedecTBa. CoxpaHeHHE OHMOpa3zHOOOpas3wsi KaK OCHOBA
ycroitunBoctn Omocdeprl. OCHOBa pPAalMOHAIBHOTO YIPABICHUS MPHUPOTHBIMH pPecypcaMud U HX
ucnoJib3oBanue. JoCTHKeHNs: OMOJIOTUM M OXpaHa MPUPOIbL.

JdemoncTpaumnu:

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

Tabmuuper u cxemsl: «lIumesble nenu», «buoueHo3: coctaB U cTpykTypa», «llpupoaHbie
coobmiectBay, «llermn muranusmy, «K0JIOTHUECKas HpamMuaay, «brocdepa u genoBex», «Ixkocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOHHOTO Jieca», «bHoIeHo3 BomoéMay, «ATponeHo3»,
«IIprMepHBIE aHTPONOT€HHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHeilne HMCTOYHUKH 3arps3HECHUS
BO3[lyXa W TPYHTOBBIX BOI», «[louBa — BakHeWmas cocraBisomas Ouochepsr», «DakTOpbI
nerpanauuu nousy, «l[lapHukoBbiit addexr», «DakTOphl paJOAKTUBHOIO 3arps3HEHUs Ouocgepb»,
«Obmas crpykrypa Omochepr», «Pacmpoctpanenune >xu3Hu B Ouochepe», «O30HOBBIA DKpaH
ouocdepr», «kKpyroopot yraepona B 6uochepe», «KpyroBopoT a3zota B IpupOIE».

ObopynoBanue: Mojaenb-ammInkanus «Tunuanaeie OWOIIEHO3bI», Tepbapuii «PacTuTenbHBIC
coob1iecTBay», kouiekuu «buonenosy», «Bpeaurenn BaXXHEUITNX CEIbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapyu U KOJIJICKIIMH PACTEHUN U KUBOTHBIX, MPUHAAIEKAIINE K PAa3HBIM 3KOJOTHYECKUM TpyIamM
oanoro Buaa, KpacHas kaura Poccuiickoit @eneparuu, n300pakeHHs OXpaHIEMbIX BUIOB PAaCTCHUN U
KUBOTHBIX.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA [IPOTPAMMBI 110 BHOJIOTUM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBalTCd TpeOOBaHUS K  peE3ylbTaTaM OCBOEHHUS
00yJaromuMHUCs TpOTpaMM CpeAHero oomero oOpa3oBaHUS: JMYHOCTHBIM, METalpPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUA TmpeaMera «buosiorus» BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE: OCO3ZHAHNE 00YJAIOIUMHUC POCCHICKON TpakIaHCKOW UJIEHTUYHOCTU —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEENIEHUIO, HaJU4he MOTHUBALIUU K
0o0yueHuI0 OMOJIOTHH, LEJEHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUH JUYHOCTH HA OCHOBE
KIIIOYEBBIX IIGHHOCTGfI H UCTOPUUYCCKUX Tpannunﬁ Pa3BUTHA OMOJIOTHYECKOTO 3HaHHuA, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEW JEATENIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, TMPUCYIIUMH CHCTeME OHOJOTHYECKOro 0O0pa3oBaHUs, HAJIUYME HSKOJOTHYECKOIO
IIpaBOCO3HAHM, CHOCOOHOCTH CTaBUTH IEJIN U CTPOUTH ) KU3HCHHBIC IIJIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHS IpeaMeTa «bHooruss» AOCTUTAIOTCS B €IUHCTBE YUCOHOM
n BOCHHUTATEIHHOMN ACATCIBbHOCTHU B COOTBETCTBHUU C TpaaAuLIMOHHBIMHA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMHU HW JAYXOBHO-HPABCTBCHHBIMHU I[ICHHOCTAMH, IIPUHATBIMHU B
oOmiecTBe MpaBWJIaMd M HOpPMaMu I[OBEAECHHUS U CIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HaHUS,
CaMOBOCITMTAaHUS M CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEH IO3MLIMM JIMYHOCTH, NATPHOTU3MA,
YBaXEHHS K 3aKOHY W NPaBONOPSJIKY, YEJIOBEKY TpyAda M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaKeHHsI, OEPEKHOTO OTHOLIECHUS K KYJAbTYPHOMY HACJIEIUI0 M TPAAULMSIM MHOTOHAIIMOHAIBLHOIO
Hapoja Poccuiickoit denepanniu, IpuUpoJIe U OKPYKaIOIIEH cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUsI YyueOHOro mnpeamera «buojorus» MOKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTH OOYy4aroUuXcs pPYKOBOJCTBOBATbCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOI LIEHHOCTHBIX OPHUEHTAIMii, MMO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUM,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBa, PAaCUIUPEHHUE >KU3HEHHOTO
ONBITa M ONBITA JEATEIBHOCTH B NPOLECCE PEATU3ALMH OCHOBHBIX HANPABJICHHM BOCHUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKOW MO3UIUU OOYUAIOLIErocs KaKk aKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIHOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIbHOCTH NPU CO3JAHUU Y4EOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITIOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3MIIMIO 10 OTHOIICHUIO K SIBIEHHSIM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aWMOJECHUCTBUS
JOJIeH ¢ pa3HbIMU YOXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COITHAIBHBIM MOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLECCE COBMECTHOIO BBINOJHEHHUS  y4EOHBIX,
MO3HABATENbHBIX M HUCCIEAOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO OMIOHEHTOB
pu 00CYX/I€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON JEATEIBHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHNS:



c(OPMUPOBAHHOCTh POCCUUCKON TPakJTaHCKOH HWIACHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUSA K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepell PomMHON, ropaocTu 3a cBOM Kpaii, CBOXO Poauny,
CBOH SI3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUIO U TMaMSITHUKAM HPUPOAbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAHOBJIICHHE M PAa3BUTHE OHOJIOTHH,
MMOHUMAaHMsI 3HAYeHHsI OMOJIOTUH B MO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00IIIeCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B IIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM pPOJHUTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO WU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE IMPOSIBIATH KauecTBa
TBOPUYECKOH JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOpMHUPOBAHUA KYJbTYPbI 310POBbSI U 3MOIUOHAJILHOIO
0J1aronmoJryymsi:

MOHMMAaHWe W peaju3alus 370pOoBOro u Oe3omacHoro obpasa >KM3HH (30pOBOE IMUTAHUE,
coONIoicHHe TUTHEHUYECKUX TPaBUJI U HOPM, COaJaHCHUPOBAHHBIM PEXKHUM 3aHATUH U OT/AbIXA,
perynspHas usnueckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
coOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHMMAaHKE LIEHHOCTU MPaBWJI WHIUBUAYAILHOTO U KOJIJIEKTUBHOTO 0€30MacHOro MOBEICHUsS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIECACTBUA U HENPUATUS BPEIHBIX TMPUBBIYEK (YIMOTPEOJCHUS aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTHUBHOM JI€ATE€IbHOCTH TEXHOJOTMYECKONM M COLMAIbHOM HANpaBIE€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

UHTEpPEC K pasnu4HbIM cdepaMm NpodeccHOHAIbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oyaymieit mpodeccun 1 peaar3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHUECKH IeJIecO00pa3HOe OTHOIIEHHWE K MPUPOJEe KaK HMCTOYHHMKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS OSKOJOTHYECKOW KyIbTYphl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEACTBUMN JUIsl OKPYXKAIOIIEH Cpe/ibl;



0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTh MCHOJIB30BATH MPHOOpPETaEMble NPU W3YUYEHUH OMOJIOTUW 3HAHUS U YMEHUS IPH
pemeHnn MpoOiieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAOTIONH30BAHUEM (COOIIONEHHE MpPaBHUII
IIOBEICHUS B IPUPOJIE, HANPABJIECHHBIX HAa COXpPAaHEHHE PaBHOBECHSI B HKOCHCTEMAaxX, OXpaHy BHUJOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPHUATUE AEHUCTBUM, MPUHOCIIIMX BPEI OKPYKAIOLIEH NPUPOTHON CpeAe, YMEHHE
IIPOrHO3UPOBATh HEOJArONPUSITHBIE 3KOJOTHYECKHE IOCIEACTBUSA IMPEANPUHUMAEMbIX JEHCTBUN U
[IpeI0TBpAILaTh UX;

HaJIM4YUE€ Pa3BUTOTO HKOJIOTUYECKOTO MBILIUIEHUS, OSKOJIOTMYECKOH KyJIbTypbl, OIIbITa
JESITEIbHOCTH IKOJIOTHYECKOW HANPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MU B IIO3HABATENIbHOM,
KOMMYHHMKATUBHOM M COLIMAJIBHOW MpPaKTHKE, TOTOBHOCTHU K YYaCTHIO B MIPAKTHUECKOMN AEATEIbHOCTU
9KOJIOTMYECKOMN HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JAMUAJIOre KyJIbTYyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHNE S3bIKOBOM W UYMTATENbCKOW KYyJIbTYphl KaK CpEICTBa B3aUMOJIECHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe creuupuKkd OHOJOTUM Kak HayKd, Oco3HaHUs e€ poiu B (HOPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3JaHUH IEJIOCTHOTO MPECTABIECHUS 00 OKPYKAIOIlleM MUpe
KaK O €IUHCTBE NPUPOJbI, YeJloBeKa M OOIIeCTBAa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH H
peleHny mpoodIeM cCoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JUI COBPEMEHHOM IIMBUIIN3ALMU: 00ecrieueHHs] HOBOTO
YPOBHSI DPAa3BUTHUA MEAMLUHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peEIIaTh
pecypcHble TIpoOJeMbl pa3BUTHs 4YeJOBEYECTBA, IOMCKAa IIyTel BbIXOJA U3 IJI0OAIbHBIX
9KOJIOTHYECKUX MpoOjaeM U oOecreueHHsl Iepexoja K YCTOHUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IOJIyYCHMHM OWOJIOTUYECKUX 3HAHMH B LEJNAX IOBBIIIEHUs OOMei
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'DaMOTHOCTH, KaK COCTaBHOM 4acTM ()yHKUHMOHAIbHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OuoJIoruH;

[IOHMMAaHUE CYIIHOCTH METOJOB II03HAHMS, MHCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOTydaeMble 3HAHUS JUIS aHaIM3a U 0ObACHEHUS SIBIICHUH OKPY/KaIOLIEro
MHUpPa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHHUE JieslaTh 00OCHOBAaHHbIE 3aKJIIOUEHHs Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C IEJIbIO MOJIYUYEHUS TI0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO UCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS PEIIeHUs npoliieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LIEHHOCTH HAay4YHOM JeATEeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH IPOEKTHYI U
HCCIIEI0BATENILCKYIO JESITEeIbHOCTh MHINBHUYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HETIPEphIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHU 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MeTHLIC pe3yiIbTaTbl OCBOCHUA yqeGHoro npeamMeTa «buojorus» BKIIOYAOT:
3HAYUMBIC JJIsL (I)OpMHpOBaHI/ISI MHPOBO33PCHUA OGy‘-IS.IOIJ.[I/IXCSI MCKIUCHUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICHayT{HBIC IMMOHATHSA, OTpaKAKOIIUC LCIOCTHOCTDH HaquOﬁ KapTUHbl MUpa U



cneun(uKy METOJOB TMO3HAHHUS, HCHOJBb3YeMBIX B E€CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEPTHs,
SBJICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (DaKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uCClieIoBaHue, HaOMIoNeHHe, W3MEpEeHUe, HKCIEPUMEHT M JpPYruX), YHHUBEpCAJbHBIC YdeOHbBIC
nericTBus (NO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYIsSTHBHBIC), oOecreunBarone GopMHUpOBaHNE
(GYHKIMOHATBPHOH TPaMOTHOCTH ¥ COUMAIBHOW KOMIETEHIMH OOyJarommuxcsi, CHOCOOHOCTh
o0yJaromuxcss HMCHOJb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUA U
YHHUBEpCaJbHbIE yueOHbIE AEUCTBUS B I03HABATEIbHON U COLMAIBHOM MPAKTUKE.

MetanpeaMeTHble pe3ynbTaThl OCBOEHUS MPOTrpaMMbl CPEIHETO 00IIEro 00pa3oBaHUs JOJKHBI
OTpaxkatb:

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH II03HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U  aKTyalu3upoBaTh MpoOieMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCIO0JIb30BAaTh MpPHU OCBOCHUM 3HAHUU MPHUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaINW3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukaiu, o00OIEeHHs), pacKpbIBaTh CMBICT OHMOJIOTHUYECKUX MOHATUN (BBLAEIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTMMHU MOHATHSIMHU);

OTIPEENATh LIeNU JAESITebHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JTIOCTHXKEHUS, COOTHOCUTh
Pe3yNbTaThl JESATENILHOCTH C MOCTABIEHHBIMU LEJSMH;

MCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS sl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, NEAYKTUBHBIC, 110 aHAJIOTHUU), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B pacCMaTPUBAEMBIX SBJICHHSIX, (OPMYIMPOBATH BBIBOJABI U
3aKJIFOYEHUS;

IPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA IS TNPEICTABICHUSA CYIIECTBEHHBIX CBS3EH U
OTHOLIEHUH B H3ydyaeMbIX OHOJIOTMYECKUX OOBEKTAaX, a TaKXKe MPOTUBOPEUYHMH pPA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C Y4ETOM aHAIM3a MMEIOLIUXCS MaTepHAIbHBIX U
HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU IOCIIECACTBUN ACATEIbHOCTH;

KOODAMHUPOBaTb M  BBIMOJHATH pabOTy B  YCIOBHMSX PpEAJIbHOTO, BUPTYaJIbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEIIEHUH )KMU3HEHHBIX NIPO0IIeM.

2) 6a30BbIe HCCJIEA0BATEIbLCKIE I€HCTBHA:

BJIQJIeTh HAaBbIKAMHM Yy4eOHO-MCCIIEJOBATENbCKOM U TMPOEKTHOM JEATeNbHOCTH, HaBBIKAMU
paspelieHuss NpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJ0B
pELIeHNs IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

UCIOJIb30BATh PA3JIMYHbIE BHIbl JCATEIBHOCTH [0 IIOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHUIO B y4eOHBIX CUTYaLUsAX, B TOM YHMCIIE IPU CO3JaHUN
Yy4EOHBIX M COLIMATIbHBIX IPOEKTOB;

¢dbopMupoBaTh HAay4yHBIH TUI MBIIUIEHHS, BIAJAE€Th HAyYHOH TEPMUHOJOIMEH, KIHOUEBBIMU
MOHATUAMU U METOJIaMU;

CTaBUTh M (opMyaHpoBaTh COOCTBEHHBIE 33Jadd B OOpPa30BaTENbHOW JAEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

BBISBIIATh IPUUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3aJady, BbIABUIaTh TUNOTE3Y €€
pELIEHNs, HaXOOUTh apryMEHTBI Ul JTOKA3aTelIbCTBA CBOMX YTBEP)KICHMI, 3aJaBaThb NapamMeTphbl U
KPUTEPUHN PEILIECHUS;



aHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PELICHUS 3a7a4l pe3yJIbTaThl, KPUTUUECKH OLIEHUBATH HUX
JIOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IleJICHANpPABICHHBI TOUCK IIepeHOca CpPeACTB M CHocoOOB JEHCTBHS B
podeCcCHOHABHYIO CPEy;

YMETb IEPEHOCUTH 3HAHUS B IO3HABATENbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE HJICH, IPEJIaraTh OPUTHHAIBHBIE TTOAX0/Ibl M PEIICHHS, CTAaBUTh MTPOOIEMBI 1
3aJ1a4ui, JOIYCKAIOUIUE aJIbTEPHATUBHbBIC PELICHMUSL.

3) pab6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMUYHbIX UCTOYHUKAX MH(pOpMaLUU (TEKCTE y4eOHOTO ocoOusl, Hay4HO -
MOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBapsAX U CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHanm3upoBaTh HHPOPMAIMIO Pa3IMUHBIX BUIOB U (OPM MpEACTaBICHUS, KPUTHUECKU
OIIEHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IMyHble METOJbl MpH TIOUCKE U oTOope
Ounosornueckoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT  HCIOJIb30BaHMS  MHGPOPMAIIMOHHO-KOMMYHHKAaTUBHBIX  TEXHOJOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMalbHYD  (QOpMYy  MpeacTaBieHHs  OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U PYTOE€);

UCIOJIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpeICTBAa Mpu paboTe ¢ OHOJOrHYecKon
uHbopMalMel: MPUMEHATh XHUMUYECKHE, (U3MYECKHEe W MaTeMaTU4YecKHe 3HaKM U CHUMBOJIBI,
dbopmynel, abOpeBUAaTypy, HOMEHKJIATypy, HCIOJb30BaTh H  MpeoOpa3oBhIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJIAJHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABaHMs U 3alUThl HH(GOpPMALMK, HHPOPMALIMOHHONW 0€3011aCHOCTH
JMYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) obmmenne:

OCYILIECTBIISATh KOMMYHHMKAIIUM BO BCeX c(epax *KU3HHU, aKTUBHO y4acTBOBATh B JMAJIOre WU
IMCKYCCHU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHME 33JaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJICHUS
OTHOCHUTEIIBHO BBINIOJHEHUs MpeiiaraeMod 3ajadyd, YYWUTBIBATH MHTEPEChl U COTJIACOBAHHOCTH
MO3ULMHA APYTUX YYaCTHUKOB JTUAJIOra WM TUCKYCCUH);

pacrio3HaBaTh HeBepOajbHBbIE CPEJCTBA OOIIEHHUS, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHHUS! KOH(DIUKTHBIX CHUTYyallUil, yMETb CMsrdarb KOH(DIMKTBI U BECTH
IIEPEroBOPHI;

BJIQJIeTh Pa3IMYHBIMU CIIOCOOaMM OOLIEHHS U B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUs IPYrux
JMofed, TMPOSIBIATh YB@KUTEIBHOE OTHOILIEHHME K COOECeHUKY M B KOPpPEKTHOH Qopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO U3JaraTh CBOIO TOUKY 3PEHHs C MCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasI 1esSITeIbHOCTD:

MOHMMAaTh W HCHOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M HMHIUBUAYaJIbHOW paboThl IpH
peleHn OnoIOTHYecKoi Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHUS TPYNIIOBBIX (hopM
B3aMMO/ICHCTBUS IIPU pPeLIeHnH yueOHOH 3a1auH;

BBIOMpAaTh TEMAaTHUKy M METOJbl COBMECTHBIX ICUCTBUH C y4€TOM OOLIMX HHTEPECOB H
BO3MOJKHOCTEH Ka)KJ0T0 UjeHa KOJUIEKTHBA;



IIPUHUMATD LIEJIM COBMECTHOM JE€SITEIbHOCTH, OPraHU30BbIBATH U KOOPIAMHUPOBAThH JEHCTBUS 1O
€€ NOCTH)KECHMIO: COCTaBIATH IUIAH JIEHCTBHUM, pacHpeneisaTh poid ¢ y4€TOM MHEHMM y4aCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)JOI'0 y4aCTHHKAa KOMaHIbl B OOIIMH pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IIPOEKThHI, OLIEHMBAThb WJEM C I[O3ULIUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEIACHHUE B PA3JIMYHBIX CUTYyalMsIX, MPOSIBIISTH
TBOPYECTBO M BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

OgnajeHHe YHMBePCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMH:

1) camoopraHuzanusi:

HCI0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISIBICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWUW I€JIeBbl€ U CMBICIOBBIE YCTAHOBKM B CBOUX
JNEUCTBUAX M TIOCTYNKAaX IO OTHOLICHUIO K JKUBOM MPHUPOJE, CBOEMY 3J0pPOBBI0 U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIAThH MO3HABATEIBHYIO JIEATEIIbHOCTD, BBISBIISTH MPOOJIEMBI, CTABUTH
1 GopMynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACITEIbHOCTH U KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEHIeHHs] MPOoOJeMbl C Y4ETOM HMEIOIIMXCS PECYpCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBIICHUIO IMHPOKOW 3PYIUIIMM B Pa3HBIX 00JIACTAX
3HaHWH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OIICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIQJIETh HABbIKAMHU TO3HABATEIbHOU peQieKCHU KaK OCO3HAHMS COBEpLIAeMbIX IEHCTBUM U
MBICIIUTEIbHBIX MPOILIECCOB, UX PE3YIbTATOB M OCHOBAHUMU, MCHOJIb30BaTh MPUEMBI peduieKCUM IS
OIICHKHU CUTYallluU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHsie pe3ynbTaThl OocBoeHHs mporpamMmel COO mo Ouojoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuduueckue s yuyeOHoro mpeamera «buosorus» HayyHble 3HAHHS, YMEHUS U
crocoObl eWCTBUI MO OCBOCHMIO, HHTEPIPETALUU U MPEoOpa30BaHHUIO 3HAHUM, BHJIBI JESITEIHHOCTH
M0 TIOJYYEHHUIO0 HOBOTO 3HAHMS M MPUMEHEHUIO 3HaHUH B pa3iIMyYHBIX y4eOHBIX CHUTYallUsX, a TAKXKe B



peanbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C OMojorueid. B mporpamme mpeaMeTHbie pe3yabTaThl
IIPEICTaBJIEHBI 110 r0JIaM OOy4YEeHHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS ydueOHOro mpemmera «buonorus» ¢ 10 Knacce NOMKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M pOJU OHOJOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa H
Hay4yHOTO MHPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE
onosornu, (PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBaTh COJEp)KaHUE OHOJOrMYECKMX TEPMHHOB U TOHATHUI: KU3Hb, KJIETKA,
OopranusM, Meradboiau3M (0OMEH BEUIECTB U IPEBpAIIEHHE SHEPruH), roMeocTas (camoperyssuus),
YpOBHEBasl OPraHU3allks *KUBBIX CUCTEM, CaMOBOCIIPOM3BEACHUE (PETPOIYKIIHs), HACIEICTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE u3Jararb OMOJOTMYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHAs JIoTMa MOJIEKYJIsipHOU Ouonorun), 3akousl (I'. Menaens, T. Moprana, H. 1. Basunosa)
n ydyeHus (0 LIEHTpax MHOrooOpasusi U MPOUCXOKIEHUS KyabTypHbIX pacteHuil H. W. Bapunosa),
OTIPENIENATh TPAHHIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHE BIaJIeTh METOJIaMU Hay4YHOTO MO3HAHUS B OMOJIOTHUHU: HAOIIOAEHNE U ONUCAHHUE KUBBIX
CUCTEM, TPOIIECCOB U SIBICHUN, OpraHu3alus M MpOBEICHHE OHOJOTMYECKOTO HKCIEPHUMEHTA,
BBIJIBH)KEHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEX]y MCCIEAYEMBbIMH BEIMYMHAMU, OObSICHEHHE
MOJIyYE€HHBIX PE3yJbTAaTOB, UCMOIb30BAaHHBIX HAYUYHBIX IMOHATUHN, TEOPHUM M 3aKOHOB, YMEHHUE JAEIaTh
BBIBO/IbI HA OCHOBAHUH TMOJTyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKM BHPYCOB, KIETOK IPOKAPHOT U OIYKAPHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BELIECTB U
IIPEBpAILEHUs] SHEPrUU B KIETKe, (OTOCHHTE3a, IUIACTMYECKOIO M HHEPreTH4Yeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIJIOJOTBOPEHMS, PA3MHOXKEHHS, WHAWBUIYAJILHOTO Ppa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE IPUMEHATh IOJIydeHHblE 3HAHHUS JI OOBACHEHHs OHOJIOTMYECKUX IPOLIECCOB U
SBJICHUM, JUIsI NPUHATHS NPAKTUYECKUX PELIEHUH B IMOBCEJHEBHOW JKU3HU C LIEIbI0 OOECIeueHMs
0€30I1aCHOCTH CBOETrO 3JJ0POBbS U 3/10POBbsSI OKPY)KAIOLIMX JIFOAEH, COOMI0ICHUsI HOPM I'PaMOTHOTO
IIOBEJICHUsI B OKpYXXarolled NpUpoAHON cpeae, MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS
JOCTHXKEHUHM COBpEMEHHOHN OMOJI0THH U OMOTEXHOJIOTUH [yl PallMOHATIBHOTO IPUPOJOIOIb30BAHNUS;

YMEHHUE pellaTh IEMEHTApHbIE TeHETUUECKUE 3ajaul HA MOHO- U JTUTHOpUAHOE CKpELBaHUE,
CLIETIJICHHOE HACJIEJOBAHUE, COCTABJIATh CXEMbl MOHOTMOPHJIHOIO CKPELIUMBAHMS Ul MpeICKa3aHMs
HacJleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOPHBIE U MPAKTUUYECKUE pabOThl, COONIIOAATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHYECKH OLEHMBATh U HHTEPIPETHUPOBaTh HHGPOPMALUIO OHOJOTHYECKOTO
CoJIepKaHUs, BKIIOYAOLIYIO [ICEBJ0OHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcTBa MAacCOBOM
uH(pOpMaIUY, HayYHO-TIONYJISIpHbIE MaTepUalbl), 3STHYECKUE aCIIEKThl COBPEMEHHBIX HCCIIEI0BAaHUH B
O610JIOTHH, MEULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbBIE MMMCbMEHHBIE M YCTHBIE co00IIeH s, 0000111as OMOI0THYECKYIO
MHGOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCMOJIb30BaTh NOHATHIHBIN anmapaT OMOJI0THH.

[IpenmeTHble pe3ynabTaThl OCBOCHMs yueOHoro mpeamera «buosnorus» 6 11 knacce AOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCT€ M PpOJU OHMOJOTUM B CHCTEME HAYYHOTO 3HAHMS
€CTeCTBEHHbIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U



HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, GyHKIIMOHAILHOW IPAMOTHOCTH Y€JIOBEKA JUTsl PEIICHHsI )KU3HCHHBIX 33/1a4;

YMEHHE PACKPBIBATH COJIEp)KAHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHH: BUM, TOIYJSIUS,
reHO(OH I, ABOJIIONHUS, ABMKYIIUE CWIBI ((HaKTOpBI) 3BOJIOIUH, MPHUCIOCOOICHHOCTh OPraHU3MOB,
BHJI000pa30BaHUE, YKOJOTHYECKHE (aKTOPHI, YKOCHCTEMA, MPOIYIEHTHI, KOHCYMECHTHI, PEIYIICHTHI,
I[EeNU NUTAHUS, YKOJIOTHYECKasi TUpaMHu/ia, OMOTEOIeH03, brocdepa;

YMEHHE U3Jlarath OMOJOTHYecKre Teopuu (dBorrorinoHHast Teopus Y. JlapBuHa, CHHTETHYECKAS
TEOPHs HBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apopimeBoro cxoactsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBieHWd u myred spomonmu A. H. CesepmoBa, ydenus o Owocdepe B. U.
Bepnaickoro), onpeaensTh TpaHUIbl UX MPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJIaMU HAy4YHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOACHUE M ONTUCAHKE YKHBBIX
CUCTEM, TIPOIIECCOB W SIBJICHWM, OpraHMW3aIis W TPOBEJICHUE OHOJIOTHYECKOTO JKCIECPHMEHTA,
BBIJIBIDKCHUE THUTIOTE3bI, BBISBIICHUE 3aBHCHMOCTH MEXIY HCCIEAYEMBIMH BEIHMYNHAMU, OOBSICHCHHE
MOJIYYEHHBIX PE3yJbTATOB, UCTIOIH30BAHHBIX HAYYHBIX IMOHATHH, TCOPUA M 3aKOHOB, YMEHHE JETaTh
BBIBOJIBI HA OCHOBAHUH TIOJTYICHHBIX PE3YJIBTATOB;

YMEHHE BBIICIATH CYNICCTBCHHBIC INMPU3HAKH CTPOCHHS OHMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOTYJISIIIUH, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIIEHO30B M AKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI000pa3oBaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHW3MOB, JICUCTBUS 3KOJOTHYECKHX (DAKTOPOB Ha OPTraHW3MBI, IEepeHoca
BEIIECTB M TIOTOKA JHEPTrUU B IKOCHCTEMaX, AHTPOIOTCHHBIX H3MEHEHHI B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTrOBOPOTa BEMICCTB U OMOTCOXMMHUYECKUX IIHUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTHh IOJyY€HHbIE 3HaHUSA s OOBSICHEHHsS OHOJOTMYECKHX IPOIECCOB U
SIBJIGHUH, JUISI MPUHATHUS MPAKTUUYECKUX PEIICHHM B MOBCETHEBHOM H3HU C IIEJIbI0 00ecreYeHUs
0€30MacCHOCTH CBOET0 3J0POBBSl U 3/I0POBbS OKPY)KAIOIIUX JIFOJEH, COOMIOEHNS HOPM TPaMOTHOTO
MOBEACHHUS B OKpYXKalollell MNpUpOJHONW cpede, NOHMMAaHHE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTHKEHUHM COBPEMEHHOM OMOJIOTHH JUI PAllMOHAIIBHOTO MPUPOI0IIOIB30BaAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1a4H, COCTABIISTh CXEMbI IIEpPEHOCa BEIIECTB
Y DHEPrUH B SKOCUCTeMaXx (LIeTH MUTaHMUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MPaKTHUECKHe paboThl, cOOMI0AATh MpaBuia npu padoTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KpUTHYECKH OILIEHHBATh W HWHTEPIPETUPOBaTh HMH(POPMALUIO OUOIOTUYECKOTO
COJIeprKaHusl, BKIIIOUAIOUIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa MacCOBOM
uH(popMallUK, HAyYHO-TIOMYJSIPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OAIbHBIE HSKOJIOTHUYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COO0IIeHUs, 000011ast OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOEHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 KVIACC

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



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 IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JuruOpuaHoe CKpelmuBanue. 3aKoH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUTHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
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 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepar»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobpaTtumocTs 3BOIIONNN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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
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(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




