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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
o0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit @enepanum, a Takke MOJIOKECHHS O Crerr(uKe OHOoJIoTnHy,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Omosioruu naét mpencTaBieHue O IensaX, 00 00mel cTpareruu oOydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO IOCIIeA0BaTeIbHOCTh M3yYeHUs YU4eOHOTO Marepuaia C
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOIO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M IPEJAMETHBIM pe3ylibraTaM oOydeHuss B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosoruu (10—11 xmaccel, 6a30BBIii YPOBEHb) peaiM30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 37J0pOBOM o00pa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B IMpOrpaMMe IO OWUOJIOTHM YAEJIEHO BHHUMAHUE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKHU 1I€TIeCO00pa3HOTO MOBEACHHS B OKpYXalollel MpUpOJHON cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUoNOrus» MPOAUKTOBAHO HEOOXOTUMOCTBIO 00€CIeUeHHs YCIOBUM ISl el eHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCIOBUSA MJIs: TO3HAHUS 3aKOHOB KUBOW MPHUPOIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJa4 CpeHEro o01ero oopa3oBanus, counanuzauuu odyyatomuxcs. M3yyenue
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ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalul OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JPYTHX y4eOHBIX NMPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/JIcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAIOLeH MNpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MuUpa W ILEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak Ouosiornueckas cuctema», «CuctemMa U MHOrooOpa3ue opraHMueckoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTikeHne Lenu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4dHOro IIO3HAaHMI,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbIX O MYTAX Pa3BUTHs B OMOJIOTMHM HaYYHBIX B3IJIS/10B,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBIICHUS OKPYXAIOIIET0 MHpa *KHBOM MPUPOJBI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

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

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

0CO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUH Ul MOBBIIICHUS YPOBHS KOJOTMYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHHE U COOIOICHUE Mep MPOPHIAKTUKH 32a00ICBaHHIA.

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

Jliis m3ydenust 6Mosioruy Ha 0a30BOM YPOBHE CPEIHEro oO0mero o0pa3oBaHUs OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).

COJAEPKXAHUE OBYYEHMUSA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoueit, dTUKOW, ICTETHKON Hu mpaBoM. Poib Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydyHOU KapTUHbI MUpa. CrucTtema OMOJIOTUYECKUX HayK.

MeTopl IO3HAHUS KUBOUW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, OTICAaHUE, U3MEPEHHE,
KJ1accu(UKaIus, MOJIeIMpOBaHHe, CTaTUCTUYeCKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuie! 1 cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckass pa6ora Ne 1. «lcmomb3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBwie cuctembl (OMOCHUCTEMBI) Kak MpEeAMET H3y4eHHs Ouosioruu. OTianune >KUBBIX
CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiictBa OumocucteM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOICHOTUYECKHH ), OMOCHEPHBIA.

JdemoncTpaumnu:

Tabmuiper u cxembl: «OCHOBHbIE TPU3HAKU KU3HU», «YPOBHU OpraHHU3alMM >KUBOM
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHME  BJIEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3JeMEeHThl. Bosia 1 MuHepanbHbIe BEIIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. lloanepkaHue oCMOTHYECKOTO
OamaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OeikoB. HezameHnMeble
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OETKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonorundeckue QyHKIUN OEIKOB.

®epMeHThl — Ouonornueckue karanu3aTopel. CTpoeHue (epmMeHTa: aKTHUBHBIA IIEHTP,
cyoctpatHas cnenuduuHocTh. Kodepmentol. Burtamunbel. Omimuus  ¢QepMEHTOB  OT
HEOPraHMYeCKHX KaTalnu3aTopoOB.



YraeBopl: MOHOCaXapuIsl (TJII0K03a, pubo3a u Je30Kkcupubdosa), nucaxapuabl (caxaposa,
JAKTO3a) W TMOJHMcaxapuipl (Kpaxmall, TJIMKOTeH, IeJUTioNo3a). buomornueckue QyHKIUN
YIJIEBOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunugoB. CpaBHEHHE YIIEBOAOB, OEJIKOB U JIMIUJOB Kak
HCTOYHUKOB PHEPIHH.

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

[uronorusa — Hayka o kinerke. Kilerounas teopus — npumep B3aMMOJEHCTBUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrtHas xuBas cucrema. OOiue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, moJsiekyiasl JIHK kak renerndeckuii anmnapar, cuCTeMa CHHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
MpoKapuoTHIeCcKoi kieTku. Kietounas crenka 6akrepuii. CTpoeHUE SyKapUOTHUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbaxu, auzocoMsl. [lomyaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. IlpomcxoxaeHre MHUTOXOHIAPUN M IJIACTU.
Buner nnactua. HememOpanHblie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUYKH, KIyTHUKH. DyHKIIUN OpraHonI0B KIETKU. BritoueHus.

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

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

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

HMuarpammsel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocuHTe3 Oenka», «CTpoeHne MoeKyibl O6enkay, «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsr AT®», «CTpoeHne 3yKapuOTHYECKOU
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKApPUOTUYECKOHN KIETKN», «CTpOCHUE Apa KIETKN», «YTIEBOABD, «JIunuabm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /Al HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHass pabota Ne 1. «/3ydyeHue KaTalUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTauasbl)y.

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pPACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaesTeIbHOCTh KJIETKH.



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

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U TerepoTpodubii. Poib dhepmenToB B 0OMeHe
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknum ¢dorocuHTE3A.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CTIIOCOOBI TIOBBIIIEHHSI €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisl KU3HU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTallbl S3HEpreTudeckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucimopopHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENIbHOE
bochopunmpoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTHUYecKoil MHpopMalu B KieTKe. ['eHeTHuuecKkuil KoJ M ero cBoicTBa. TpaHCKpUMIUS —
matpuuHnblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3E OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO IMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJOBEKa, BhI3bIBa€MbIE BUpycaMu. Bupyc uMMyHonepuIMTa 4enoBeKa

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPHUIIIIMS, peBepTaza M HMHTETpasa.
[TpodunakTrka pacipoCcTpaHEHHs BUPYCHBIX 3a00JI€BaHUMN.
JdemoHncTpauuu:

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

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabomuzm»,  «MUTOXOHIPHUS,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHUEe TeHa», «Cunre3 Oenka», «l'eHetnueckuit kom», «Bupycoi»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmukanus JTHK».

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

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiaM KU3HEHHBIM 1ukn kietkd. MuTepdaza m mutos. Ilponeccsi,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatusl. LluTonornyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemast rudesb KIETKH — afomnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.



Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'ameTorenes — npoiecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE JKETe3bl:
CEMEHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30um,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOTrEHe3).
OTamnsl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy INO3BOHOYHBIX JXHWBOTHBIX! IIpO6J'IeHI/I€, racTpyisinus,
opradoreses. [loctamOpruonanbHOE pa3BuTHE. THUINBI MOCTIMOPHUOHATIBHOIO PA3BUTHSL: IPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOTO PAaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHUE pacTeHuil», «JleneHue KIeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIIETOUHBIN IHKI»,
«Permmukanua [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTa/IMM OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«SinekneTka miekonuTarmero», «KaproknHe3 B KJIETKax KOpemka JIyKay, MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

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

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

Tema 6. HacjieacTBEHHOCTb M U3MEHYMBOCTH OPTraHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB nepBoro nokosienus. [Ipasuio
JOMHHHUPOBAHMS. 3aKOH pacllelyieHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAHMS. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb3oBaHne aHATU3UPYIOIIETO CKPEUTUBAHUS 7S OTIpeAeTICHUS TeHOTHIIa OCOOH.

CuerieHHOoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHuecKre KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAETIEHUE 0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
II0JIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHONW H3MEHYHBOCTH.
BapuannonHsslil pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KosmdecTBeHHbBIE U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, Wi TeHOTHITHYECKAsl, N3MCHUYNBOCTh. KOMOMHATHBHAS M3MEHUHUBOCTD.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBoCTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTaril. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIICICTBEHHOM
n3MmenunBocty H. Y. BaBuiiosa.

BuesnepHas HaclneACTBEHHOCTh U H3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONIbI TEHETUKH YEJIOBEKA:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUYECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuii. CoBpeMEHHOE OTpe/eNieHne TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHpPOBAHUE,
TEHOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-ananmu3a. HacnencrBeHnsie 3aboneBaHMs
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. CoMaThdecKkue | TeHepaTHBHbIe MyTaruu. CTBOJIOBBIE KIICTKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICUCHUH TEHETHYECKUX 3a00JIeBaHUH YEIIOBEKA.

JdemoHncTpaumnu:

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

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOrE€HETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHUCTOTBI TamMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3anuMoaeiicTBUe ajuieNIbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTCHUH, KUBOTHBIX
n 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEAOBAaHUS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHUpOBaHUe», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3yueHne MoaAMPHUKAIIMOHHON M3MEHUUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

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

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

Tema 7. Cesnexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apokKJIeHHE CENeKIUU U noMecTukamus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax MpPOUCXOXKJIEHUS M MHOrooOpasusi KylIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpemeHHbIE METOJbl CelIeKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHui u KUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPUIMHT.
Uucras JsmHUsA. CKpeniuBaHWe YWCTBIX JHHUNA. [erepo3uc, wnum TUOpHIHAS CHIIA.
Hepoxacteennoe ckpemmBanue — ayrOpuauar. OtnanéHHas ruOpuausanuss U e€ yCIexH.
HcKycCTBEHHBI MyTareHe3 M IOJYYECHHE MOJUILIONI0B. J[OCTHIKEHUSI CEJIEKUUH PACTEHHIA,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib HpOU3BOACTBA. ['€HHas WHXKeHepus. OTamnbl CO3JaHUA
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHni. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U JTHdeckue npodiembl. MO —
TEHETUYECKH MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

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

Tabmuipl u cxembl: kapra «LIeHTpbl NPOUCXOXKIEHUS M MHOTooOpa3us KyJIbTYpPHBIX
pactenuit», «[lopoapl moMalIHKUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKH IJI0JI0OB U KOPHEIUIOJOB AUKUX (OPM U KyJIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIMU PACTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (hepMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoonOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUMKHOBEHHUS 3BOJIIOLMOHHONW TEOpUH. DBOJIOLHOHHAS Teopus U €€
MecTO B OuoJioruu. BivsiHue 3BOIOLIMOHHOM TeOpUH Ha pa3BUTHE OMOJIOTMH U IPYTUX HayK.

CBugerenbctBa HBOIMIONMU. [lameoHTONOrMUYecKHe: IMOCIEN0BATEIbHOCTh IOSIBICHUS
BUJIOB B IAJICOHTOJIOIMUYECKON JIETONNCH, IIepexoHble (popMbl. bruoreorpadguueckue: cxoiacTBo
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA U Pa3IMuusi SMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE: TOMOJIOTUYHBIC, AaHAJIOTMYHbIE, PYIUMEHTApHbIE OpIaHbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0O0JMUYECKUX IyTeH y BCEX OPraHU3MOB.

OpomonnonHass Tteopuss Y. JapBuna. IIpeanochiiku BO3HMKHOBEHHs JIapBHHHU3MA.
JIBIDKyIIME CHJIBl  SBOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeOompeleNéHHas M3MEHYUBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBII 0TOOP).

Cunternyeckas Teopus 3Bosiroruu (CTI) u e€ 0CHOBHBIE TOJI0KEHUS.

Muxposomtonus. [Tomynsanus kak equHUIA BUAA U DBOJIOLUN.

JBwxymie cuibl ((hakTophl) BOJIONUN BUAOB B MpHpoJje. MyTallMOHHBIN mpolecc U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U Jpeiid renoB. M3zonsmus u
MUTpaIysL.



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

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitonuu. Ilpumepsr npucnocoOnenuit
y opranu3mMoB. ApoMop(h03bl U HIHO-aJaIITALINH.

Bun u BupooOpaszoBanme. Kpurtepuum Buma. OcHOBHBIE (GOPMBI BHI000PAa30BAHHMS:
reorpa)uuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBoNIFOLWH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPTreHTHAs,
napauiensHas. HeoOpatumocTs 3Bosonuu.

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

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

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOpbOBI 3a CYyIIECTBOBAHUEY,
«EctectBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mopos
KUBOTHBIX», «[Tomymnsumy, «MyrtanuoHHas M3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JBuxymme cuibl sBorONUn», «Kapra-cxema
Mapipyra nyremectBus Y. Jlapsunay, «bopnrba 3a cymectBoBanuey, «llpucnocobieHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BU00OpAa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOp MI0JI0B U
ceMsiH, KoJutekuus «[Ipumepsl 3allUTHBIX MPUCTIOCOONIEHNH Y )KUBOTHBIX», MOJelb «OCHOBHBIE
HaMpaBJIeHUs BOJIOLUNY», 00BbEMHAsA MOJeNb «CTpOEHUE FOJIOBHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KosuleKiuus «@DOopMbl COXPaHHOCTH MCKOMAEMBIX
JKUBOTHBIX U PacTCHMI», MozAenb ammumkanusa «llepekpécT XpoMocom», BIIaKHBIE IIPENapaThl
«Pa3zButne Hacekomoroy», «Pa3BuTHe mArymku», Mukpompenapar «J/lposoduna» (HopMa,
MyTaluu (GOpMbI KpPbLIILEB U OKPACKHU TEIa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

JlaGopatopnass pabota Ne 2. «OmnmcaHue NPHUCTIOCOONICHHOCTH OpraHu3smMa u e
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHBle IIPEICTABJICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie: aOMOreHe3 W MaHchepMus. XUMHYecKas 3BoJIOLUSA. AOHMOIEHHBIM CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOH 3BoJironi. HavyanpHble 3Tanbl Ononorudeckoi sBosonuu. I'unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KIEeTKH U UX
sBoroNMs. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

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

Me3o30iicKkas opa U €€ IepUOAbl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30licKas pa u €€ nepuoIpl: NajaeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. Apomopdo3bl y pacTeHuil M kMBOTHBIX. [losBieHue,
pacuBET ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.
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Cucrema opraHM4ecKOro Myupa Kak OTpaykeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMAaTHUYECKUE
TPYIIBI OPraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpomosioruss Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKICHUU YelloBeKa. MeToibl n3ydeHus: antponorenesa. CxoAcTBa U pa3inyus 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass HW3MEHUUMBOCTh U
ecTecTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeIbIi,
Yenosek mnpsmoxomdamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE Pachl: €BPOINEOUHAs (€Bpa3uiicKas), HEerpo-
aBcTpajioniHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoMHEUYHON cUCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietkay, «[IpokapuoTnueckass KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeiue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIFOAN», «UelIoBeuecKne paco».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WM M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPHI, pyOusa, ckpediia), TeOXpOHOJIOTHYECKass Ta0nuIla,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTtnueckas padota Ne 1. «/3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi « OBOJIOIUS OPraHUYecKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAy4YHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

OKOJIOTHSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTpOToreHHbIe. JlelicTBre IKOIOTHYeCKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMmIeparypa, BIaKHOCTb.  DoTonmepuousM.
[IpucnocobaeHunst Opranu3MoB K JeHCTBHIO abnoTHuecKux (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buapl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HA4eHHEe OUOTHYECKHUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

11



DKOJIOTUYECKHE XapaKTePUCTUKUA nomyasiuu. OCHOBHBIE TIOKA3aTeNH MOIYJSIHH:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHUPOCT, MUrpanus. JuHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

JdemoHncTpaumuu:

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

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

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOSHHOCTH PACTCHHIA U3 PAa3HBIX MECT
oOUTaHUD».

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

[Tpaktuueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJSALUN pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

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

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie nenu u cetu. OCHOBHbIE TIOKa3aTeld 3KOCHCTEMBI: Ouomacca,
MPOAYKIHs. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

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

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

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

Yuenue B. U. Bepuanackoro o omocdepe. I'panuribl, coctaB u cTpykrypa Ouochepsl.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMochepbl Kak TIIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yrjepoja, a3ora).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3mMeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTu 6rochepsl. OCHOBA pallMOHATBHOTO YIPABJICHUS MPUPOIHBIMU peCcypcamMu U HX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdeMoncTpanum:

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

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BoJoéMa», «ArpoueHo3», «lIpuMepHble aHTPOINOTeHHbIE BO3JCHCTBUS HAa MPUPOAYY,
«BaxHelilme WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBistomas onochepb», «DakTopsl nerpaganuu nousy, «l[lapaukoBsiil d3hhexT, «DaKTOpHI
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PannmoaKTUBHOTO 3arpsi3HeHUs Onocheprl», «O0mmas cTpykTypa ouocdeps», «PacrnpocrpaneHue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PactutenbHble  cooOuiecTBay,  Kowiekuuu — «buonenos», «Bpenutenu — BaKHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U  IKUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Buaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yapTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpeHEro 00mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MNpECAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOCHHUs Npeamera «bHOJIOrus» BBIIEIEHBI
CIICIYIOIIAE  COCTABJIAIOIINAC: OCO3HAHWE OOYYAIONUMHUCS  POCCHHCKON  IpakIaHCKOM
HUJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4YMEC MOTHBAIIUHN K O6y‘IeHI/IIO 6I/IOHOFI/II/I, ueneHaHpaBneHHoe paSBI/ITI/Ie BHYTpeHHI/IX
YOKICHUI JIMYHOCTH HA OCHOBE KITIOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPAIUIUN pPa3BHTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCIILHOCTH  I[CHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTD KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHS TNpeameTra «BHOJIOrus» IOCTHraroTCs B CIUHCTBE
y4eOHOM M BOCHHUTATEIBHOU JCSITEILHOCTH B COOTBETCTBHUHU C TPATUIIMOHHBIMH POCCUHCKUMH
COIIMOKYJIbTYPHBIMH, HCTOPHYECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOIIeCTBE MpaBHJIaMH W HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTAHUS W CaMOPAa3BUTHS, PAa3BUTHS BHYTPCHHEH IMO3WIUU JIMYHOCTH, MATPHOTHU3MA,
YBOKCHHSI K 3aKOHY M IMPaBOTOPSAKY, YCIOBEKY TpyJa M CTaplieMy MOKOJICHHIO, B3aMMHOIO
YBOKEHHsI, OCpE)KHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 H  TPAJUIHAAM
MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoii denepanuu, npupoe U OKpYKaroliel cpeje.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS Y4EOHOTO mpenmeTa «BHONorus» MOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHONW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIGHHOCTHBIX OPHCHTAIMid, IMO3UTHBHBIX BHYTPCHHHUX
yOSXKIICHHI, COOTBETCTBYIOIUX TPATUIIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENFHOCTH B IMPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3UIMU  OOydYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelneHnH yueOHBIX U MO3HABATEIBHBIX 33/1a4, BHIIIOJTHEHUH OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMILHMIO 10 OTHOUICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUTHIBATb B  CBOUX JEHUCTBUSAX HEOOXOAUMOCTh  KOHCTPYKTMBHOI'O
B3aMMO/ICHCTBHYS JTIO/ICH C Pa3HBIMH YOSKJICHHUSAMH, KYIbTYPHBIMU IIEHHOCTSIMU M COLUAIbHBIM
MIOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHUS] Y4EOHBIX,
[I03HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHUIO
ONIOHEHTOB IPU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESITENbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOMN, ropIocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclHeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSIM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

S) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI 340pPOBbS W
3MOLMOHAJIBHOIO 0J1aronoIyYus:

MOHMMaHHUE U pealu3alus 370poBOro u 0e30macHoro oopasa >KM3HU (310pOBOE MUTAHHUE,
COOJIIO/IeHNE TUTHEHUYECKUX MPaBWJI U HOPM, COAJTaHCUPOBAHHBIA PEKUM 3aHATHI M OTIbIXA,
perynasipHas (u3MuecKash aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYALHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
MIOBEACHHUS B CUTYaLUsX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;
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OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTMUECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATEbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oymymiei mpodeccun U peanr3oBbIBaTh COOCTBEHHBIC KU3HESHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHMIO M CAaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HH,

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBAHUS;

TOBBIIIICHUE YPOBHS YKOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH MCIOJIB30BaTh MPHOOpPETaEMbIe TIPH M3y4YEeHUH OWOJIOTHU 3HAHHS M YMEHUS
MpU PEIICeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BaHNEM (COOIOIEHNE
MpaBUJI TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUSITUE NCUCTBHI, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MNPUPOIHOW Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeIIpPUHUMAEMBbIX
JNEUCTBUIN U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeNbHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHHS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH IPoOIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH Ui COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUYECTBA, MOKMCKA MyTeH BBIXOJIA U3 TI00ATBHBIX
AKOJIOTHUECKUX MPOoOsieM U o0ecTieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJYYECHUH OMOJOTHYECKUX 3HAHWUW B IENSX MOBBIIICHUS OOMICH
KYJIBTYPBI, €CTeCTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTU (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil pU U3yueHUU OUOJIOTHH;
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IMOHUMAHUC CYIIHOCTH MCETOJO0B IIO3HAHHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAayKax,
CIOCOOHOCTH HCMOJIB30BaTh TMOJIydaeMble 3HAaHUS Ui aHaidu3a W OOBSICHEHUS SBICHUN
OKPYKAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCHOIIUXCA MOaHHBIX C LCJIbIO MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSTENIBHO HCIOJIb30BaTh OMOJIOTMUECKHE 3HAHMS ISl PELICHUs
HpO6JI€M B PCAJIBHBIX JKXU3HCHHBIX CUTyallUsaX;

OCO3HAHHE IIEHHOCTU HAayYHOU JESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANUBUAYAILHO U B IPYILIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHM C JKHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS YIeOHOTrO TpeameTa «BUoJIoTHs» BKIFOYAIOT:
3HauYuMble JUId  (OopMHpOBaHHS MHMPOBO33PEHHUS OOYYAIOMIMXCS  MEXAUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, OHEpPTru-,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAy4dHBIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOpHsl, UCCIICIOBaHUEe, HAOIOJCHUE, M3MEPEHHUE, SKCIICPUMEHT W JIPYTHX), YHHBEpPCAIbHBIC
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEUMBAIOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYYarOIIUXCs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE AEWCTBHUS B IO3HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CpEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukauy, 0000IIeHus1), pPacKpPbhIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU HOHATUIMH);

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACITEIbHOCTU C OCTABICHHBIMU 1IENISIMU;

WCIOJIb30BaTh OHMOJIOTHYECKUE TOHATHS sl OOBbsCHEHUs (AKTOB M SIBICHUN >KHUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyX AeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;
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pa3pabaTbIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIINXCSA MaTepUaTbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIESATEIBHOCTb, OICHWBATh COOTBETCTBUE pE3YJIbTATOB LEINSM,
OILICHUBATh PUCKH MOCIEACTBUH NESTEIHLHOCTH;

KOODAMHUPOBATh W BBINOJIHATH pPAaOOTy B YCIOBHSX pEATBbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHS:

BJIAJICTh HABBIKAMU Y4EOHO-UCCIIEIOBATEILCKOW U TPOCKTHOM JEATEIEHOCTH, HAaBBIKAMU
paszpemieHus mpooseM, CocoOHOCTBI0O U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
peleHus MPaKTHYECKUX 3a1a4, IPIMEHEHHIO Pa3IMYHBIX METOIO0B TO3HAHUS;

WCTIONb30BATh PA3JIMYHbIC BHJBI JIEATEIHLHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHSA, €ro
WHTEpIpETANH, TPeoOpa3oBaHUIO M NMPHUMEHEHUIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCJE IPH
CO3/IaHUH Y4EOHBIX M COIMATIHHBIX IIPOCKTOB;

(dbopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH
MOHATUSMHI B METOIAMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATH
THIOTe3y €€ pemeHHs, HaXOJWUTh AapryMEHTBHI Ui JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHs 3aJauyd pe3ylbTaTbl, KPUTHUUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBJISITh 1EJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANTBHYIO CPENY;

yMeTb TMEpPEeHOCHTh 3HAaHUS B [O3HABAaTEJIbHYD U  MpaKTUYeCKyl oOnactu
KHU3HEJCSATENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOLIUE allbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManUu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JITEepaType, OMOJIOTHUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAMM3UpPOBaTh WH(MOPMALIMIO PA3JIMYHBIX BHAOB U GopM
MIPEJICTaBJICHHUSI, KPUTUUECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTh Pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
Oouosnoruueckor nHGopMaIul, He0OOXOIUMOM IS BHITIOJIHEHUST y4eOHBIX 3a/1ad4;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMaJbHYIO (GOpMY NpEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUILbI, PUCYHKU U IPYTroe);

UCIOJb30BaTh HAy4YHbIH S3bIK B KauyecTBE CpeACTBa MpH paboTe ¢ OHOJIOrMYEecKOM
uHpopManuel: TPUMEHITh XUMHUYECKHe, (U3MUECKHe M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
¢dopmynbl, abOpeBHATypy, HOMEHKJIATYpY, HCIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJIJHOCTH;
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BJIQJICTh HABbIKAMHM DPACMO3HABaHMSA M 3alIUThl WHGpOpMaNWU, HHOOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIM JUCKYCCHUU IO CYLIECTBY OOCYXJIaeMoil TeMbl (YyMEHHE 3a/aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHHs] OTHOCHUTEJIGHO BBINIOJHEHUS TMpeUlaraéMoil 3a/Ja4yd, YYUTHIBaTh HWHTEPECHl U
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);

pacrno3HaBaThb HEBEpOaJIbHbIE CpEACTBA OOLICHUS, MOHUMATh 3HAYEHHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH II€PETOBOPEI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHNE K COOECeIHUKY U B KOPPEKTHOH (dopme
(dbopMynupoBaTh CBOM BO3PAKEHUS;

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

2) COBMeCTHAasl 1eSAITEIbHOCTD:

MOHUMATh W UCTIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYaTbHONH PabOTHI TpU
pelieHny OHoJIoru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BEIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNIbHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUM, pACIPENENATh POJIH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa MW KaXJIOTO YYaCTHHKA KOMaHJAbI B OOIIUI pe3ylnbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh UAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYeCKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalHUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHNE, ObITh MHUITUATHBHBIM.

OBiageHHe YHMBePCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amus:

WCIOJIb30BaTh OHMOJOTMYECKWE 3HAHWSA MJIs BBIABICHUSA NPOOJIEeM M HX peEIIeHHUs B
KU3HEHHBIX M Y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 11EIeBbIe U CMBICTIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSIX M IMOCTYIKax MO OTHOILIEHHUIO K >KMBOM MPHUPOJE, CBOEMY 3JIOPOBBIO M 3J0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337a4M B 0O0pa30BATENbHON JEATEIBHOCTH MU
KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PELIeHUs MPOOIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacuIupATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUN;

JieTIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
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OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crnocoOCTBOBATH (HOPMUPOBAHHIO M TPOSIBIICHUIO IIUPOKOM PYIUIIMK B PA3HBIX 00JaCTAX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEIBHBIX IPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI pediiekcun
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIe pe3ynbTaThl ocBoeHMs mporpaMmbl COO mo Guosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienududeckue s yueOHoro nmpeamera «buosorusy HaydHbIe 3HAHUS, YMEHHS U
crocoObl JEHCTBUIA TIO OCBOCHHMIO, WHTEPHpPETAMM W MPeoOpa3oBaHUIO0 3HAHWUW, BHJIBI
JEeSITeIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS W NMPUMEHEHHUIO 3HAHWM B PA3IUYHBIX Y4eOHBIX
CUTyallusiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMETHbIE PE3yIbTaThl MPEACTABICHBI 110 ToAaM 00y4eHusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 knacce
JOJIKHBI OTpaXkaTh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJAEP)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HDb, KIIETKA,
opranu3M, MeTabomu3m (0OMEH BeUIeCTB W MpEBpalleHHEe JHEPruH), TOMEeoCcTa3
(camoperynsinusi), ypOBHEBash  OpraHuM3anusi JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEACHUE
(pempoyKius), HaCJIeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYEeCKHEe TEeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTAaI[MOHHAs,
LEHTpadbHasl JOorMa MOJIEKyJsipHOi Ouoisiorun), 3akoHbl (I. Mengens, T. Moprana, H. U.
BauiioBa) u yuenus (0 eHTpax MHOTO0Opa3usi ¥ MPOUCXOKACHUS KYIbTYpHBIX pacTeruit H. U.
BaBwuioBa), onpenensats rpaHuIlbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ TPOBEICHHE OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXK]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHIl ¥ 3aKOHOB, YMEHHUE JIeaTh BIBOAbl HA OCHOBAHUHU MOJTYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U
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MIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PAa3MHOKCHUS, WHAUBUIYATLHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSAThH MMOJYUYCHHBIC 3HAHUS JUISI OOBSCHEHHUS OMOJOTHYECKHX IMPOIECCOB U
SIBJICHUU, JJIs1 IPUHSATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU C LETBI0 00eCIICUCHHUS
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TOBEJCHHSI B OKpPYXKAMOIIECH MPUPOIHON Cpele, NMOHMMAaHHE HEOoOXO0IUMOCTH
WCIIOJIb30BAHUS JIOCTHIKCHUN COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJIOTHH IS PAalMOHAILHOTO
MIPUPOIOTIOIE30BAHHS;

YMEHHE peIllaTh JJIEMCHTAPHbIE T'E€HETHYECKHE 3aJa4d Ha MOHO- W JUTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKpEIINBAHUS
IUTSL TIpEACKa3aHusl HaclleIOBAHUS IPH3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpATOPHbIE U MPAKTUYECKHE padoThl, cOONI0ATh MpaBUia MpPH
paboTte ¢ yueOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECCKH OICHHBATh W WHTEPIPETUPOBATHL HH(POPMAIHMIO OHOJOTHIECKOTO
COJICP)KaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeicTBa
MacCOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTEPHAJIbI), STHICCKHE ACIIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIIUI0 W3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIIOJIh30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHUH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 11 kKnacce
JOJIKHBI OTPAXKATh:

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

YMEHHE PaCKPbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUINA: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONMS, JABMKYIIHE CHIbI ((aKTOpbI) JBOJIIOIUH, IPHCIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa3oOBaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreoreHos, ouocdepa;

yMEHHME H3jaraTh Ouosoruueckue teopun (dBosounoHHas Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHud u mytei sBomtonuu A. H. CeBeproBa, yueHus o
o6uoctepe B. . BepHaackoro), onpeneisiTh rpaHULIbl KX TIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
SKCMEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKAY HCCIEAYEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUST OMOJIOTHUYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JEHCTBUS HKOJOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B DKOCHCTEMAaX, aHTPOTIOTEHHBIX U3MEHEHUN
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B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTCOXMMHUYECKUX IMKIOB B
ouocdepe;

yMEHUE MPUMEHSATH MOJTy4YeHHbIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KHU3HH C IENIbI0 00eCTIeYeHHS
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpPY)KAIOLIEH MPUPOAHOM Cpele, NOHMMaHuE HeoOX0IUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOI Oonosioruu Juis paloHaIbHOIO
IIPUPO/I0IIOJIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOcHcTeMax (LENH MUTaHUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, coOMI0aTh MpaBuia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAThb W WHTEPHPETUPOBATH HMH(POpPMALMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTHYEcKHe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No | Hamvenopamnme Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
(ungposbie)
n/ | pas3geyioB M TEM Bcer | KouTpoabh IpakTHYeck
oOpa3oBarTe/ibHbIE
I nporpaMmabl 0 ble padoThI e padoThbI
pecypchl
BHONOM S KAK bu6mmoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c
HeyKa 292
JKuBbie cuctempl Bubnuorexa LIOK
2 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus 992
XUMHYCCKUH bubmuoreka [JOK
3 COCTaB H 8 1 https://m.edsoo.ru/7f41c
CTPOCHHE KIICTKH 292
KuznenesteabHO bubmuorexa LIOK
4 A 6 https://m.edsoo.ru/7f41c
CThb KIIETKH
292
P
Hfﬁg;me:;:}:;e bu6mmoreka [JOK
5 AR 5 1 https://m.edsoo.ru/7f41c
pa3BuTHE 292
OpraHu3MOB ==
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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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HacnencrBeHHoCT

bubmuoreka [IOK

b ¥ U3BMEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c
OPraHu3MoOB 292
oce:aelfplll;;% bubnuoreka [IOK
p ' 3 https://m.edsoo.ru/7f41c
OCHOBEBI
292
OMOTEXHOJIOT I
bu6mmoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4
ITPOTPAMME
11 KJIACC
Ne HaumenoBanu | KosuvecTBo yacos DJIeKTPOHHBbIE
K € pa3aesioB (uudpoBbIe)
n/ Becer | Kourpoanusl | IlpakTuuecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NPOrpaMmblI pecypcsbl
N BOOLIOHHA bu6moreka [IOK
1 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOTHS
74
SSISH;I;I;:;HH bu6moreka [IOK
P 9 0.5 https://m.edsoo.ru/7f41cc
’KM3HU Ha
74
3emie
Opranusmsl 1 bubnuoreka [JOK
OKpY KaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa u bu6mmoreka [JOK
JKOJIOTUYECKHE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesenBHOE bubmuoreka [JOK
P 2 https://m.edsoo.ru/7f41cc
BpeMsl
74
OBILIEE
KOJIMYECTBO
YACOB I10 34 0 23
ITPOI'PAMME
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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/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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo yacoB DJIeKTPOHHBbIE
KonTpousb IIpakTuyec Aara uupposbie
Tema ypoka Bcee H3Y4YeH
n/ ro HbIE KHe st o0pa3oBaTtejibHbIE
I padoThI padoTsI pecypchl
bu6mmoreka [{OK
EHONOTYA B https://m.edso0.ru/86
1 3e6122
CHCTEME Hayk https://m.edso0.ru/86
3e632a
MeTtonanl
TTO3HAHUS
JKMBOM
TIPUPOJIBIL.
E;g:;;icfa" Bu6miorexa [TOK
JICTONE30BAH 1 0.5 https://m.edso0.ru/86
3e6122
W€ pa3TuIHBIX
METOJIOB MPH
WM3y4YEHUHU
OMOJIOTHYECKH
X 00BEKTOBY
EIZ;J;:EEETCKH bu6mmoreka [JOK
— H i 1 https://m.edso0.ru/86
3e6564
H3y4YeHHUe
XUMUYECKUT
COCTaB KJICTKHU. bu6mmoreka [JOK
Boga u 1 https://m.edso0.ru/86
MHHEpaJIbHbIC 3e674e
CoJIH
benku. Cocran bubmuoreka [JOK
U CTpOEHHUE 1 https://m.edsoo.ru/86
OeJKOB 3e6b72
depmMeHTE —
OMOJIOTHYECKHE bubmuoreka [JOK
KaTaJM3aToOPHL. 1 0.5 https://m.edsoo.ru/86
JIabGopaTtopHas 3e6b72
pabota Ne 1
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

«M3yuenue
KaTaJINTUYECKO
1 aKTUBHOCTH
¢bepmeHTOB (Ha

npuMepe
aMUJIa3bl WIH
KaTaJasbl)»
VIIeBO b bu6mmoreka [{OK
7 i https://m.edso0.ru/86
3e6870
Hyknentosie bubmmoreka [{OK
8 CenoTi. AT® https://m.edso0.ru/86
' 3e6d5c¢
Hcropus n
METOM! Bu6miorexa LIOK
9 :;Z:EEM https://m.edso0.ru/86
Knerounas 3ebess
TEOpHUS
Knerka kak
10 LEJIOCTHAS
JKUBas CHCTEMa
Crpoenue
IYKaPUOTHIECK
OH KJIETKH.
JlaGopaTopHas
pabota No 2
«3yuenue
CTpPOEHUS bubnuoreka [JOK
KJICTOK https://m.edsoo.ru/86
11 pacTeHuii, 0.5 3e6ff0
YKUBOTHBIX, https://m.edso0.ru/86
rpuboB U 3e716¢
OakTepuil o
MHKPOCKOTIOM
Ha TOTOBBIX
MUKpoTpemnapa
Tax U UX
OTIMCAHUE
O6men bubmuoreka [JOK
12 BEIIECTB WIN https://m.edso00.ru/86
METa00JIM3M 3e766¢
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

bubnuoreka [IOK

13 ;((DS;ZZPPIII:{ZZ https://m.edso0.ru/86
3e7c98
Smepreriieck bubnuoreka [IOK
14 . https://m.edso0.ru/86
nii 0OMeH
3e7aae
KuzneHHbIN
IAKJT KJICTKH.
Henenue
KJICTKH.
Murto3.
JlaGoparopHas
pabota Ne 3 bubnuotexa [JOK
15 «Habmonenne 0.5 https://m.edso0.ru/86
MHTO3a B 3e7dcd
KJIETKax
KOHYHKA
KOpeIika Jyka
Ha FOTOBBIX
MHKpOIIpernapa
Tax»
EZEE:H;:SKHM bu6moreka [IOK
16 MATPIHOTO https://m.edso0.ru/86
3e796e
CUHTE3a
Tpancnsauus — bu6mmoreka [JOK
17 OonocuHTe3 https://m.edso0.ru/86
Ocnka 3e796e
Hexknerounsie bu6mmoreka [JOK
18 (bOpMBI JKU3HH https://m.edsoo.ru/86
— BUPYCHI 3e7540
bubmuoreka [JOK
DopmbI https://m.edsoo.ru/86
19 Pa3sMHOKCHHS 3e81b6
OpraHu3MOB https://m.edsoo.ru/86
3e831e
bu6mmoreka [JOK
20 Meiio3 https://m.edso0.ru/86
3e7fda
O6pazoBaHue u bubnuoreka [JOK
21 pa3BHUTHE 0.5 https://m.edso0.ru/86
ITOJIOBBIX 3e81hb6
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https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

KJIETOK.
OnonoTBOpEH
ue.
JIaGopatopHas
pabota Ne 4
«M3yueHne
CTPOCHUS
MIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOITpernapa
Tax»

22

NupuBunyansH
0€ pa3BUTHE
OPraHu3MoOB

bubmmoreka [{OK
https://m.eds00.ru/86
3e8436

23

T'eneTnka —
HayKa o
HaCJICICTBEHHO
CTH U
N3MEHYHUBOCTH

bu6moreka [IOK
https://m.eds00.ru/86
3e8612

24

3aKOHOMEPHOC
TH
HacJeI0BaHus
MIPU3HAKOB.
Monorubpuan
oe
CKpeIllBaHHE

bu6mmoreka [IOK
https://m.eds00.ru/86
3e8878

25

JurubpuaHoe
CKpEIIUBaHHE.
3aKoH
HE3aBHCUMOTO
Haclea0BaHus
MIPU3HAKOB

bu6mmoreka [JOK
https://m.edso0.ru/86
3e89a4

26

CuerieHHOE
HacJe0OBaHUE
MPU3HAKOB.
JIaGopatopHas
pabdota Ne 5
«M3yuenne
pe3yabTaToOB
MOHOTHOPHUIHO
rou

0.5

bu6mmoreka [JOK
https://m.eds00.ru/86
3e8c60
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

TUTHOPHUTHOTO
CKpEIIMBAHUS
y Ipo30QuIIsI
Ha TOTOBBIX
MUKpoOTIpernapa
Tax»

27

I'eneTnka
moJa.
Hacnengosanme
MIPU3HAKOB,
CILIEIUIEHHBIX C
I10JIOM

bu6mmoreka [{OK
https://m.eds00.ru/86
3e8c60

28

N3MeHUYNBOCTE.

Henacnencrtse
HHast
W3MEHYHBOCTD.
JlaGoparopHas
pabota Ne 6.
N3yuenune

MO (UKAITHO
HHOM
W3MECHYHMBOCTH,
MMOCTPOCHUE
BapUaIMOHHOT
0 psAna u
BapUallMOHHOM
KpUBOI»

0.5

bu6moreka [IOK
https://m.edso0.ru/86
3e8efe

29

Hacnenctesenn
ast
W3MEHYUBOCTb.
JlaGopaTopHas
pabora Ne 7.
«Ananus
MyTauui y
Jpo30¢uUIIBI HA
TOTOBBIX
MUKpoTpemnapa
Tax»

0.5

bubmuoreka [JOK
https://m.eds00.ru/86
3e8efe

30

['eneTuka
yeJIoBeKa

bu6mmoreka [JOK
https://m.eds00.ru/86
3e8d78

31

Pe3epBHbIi
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

YPOK.
O0600611EHME TT0

TeMe
«Hacnencreen
HOCTb U
N3MEHYHNBOCTH
OPraHu3MOBY

Cenexuuda Kax

bu6mmoreka [{OK

32 HayKa U 1 https://m.edso0.ru/86
poIIecc 3e9214
Metonanl u
JOCTHOKCHHUS bubnuorexa [JOK
33 CEJICKIIUU 1 https://m.edsoo0.ru/86
pacTeHui u 3e9214
YKUBOTHBIX
buoTexnomoru bu6moreka [IOK
34 51 KaK OTpPaciib 1 https://m.edso0.ru/86
MIPOU3BOJICTBA 3e9336
OBIIEE
KOJIMYECTBO 34 0 4
YACOB I1O0
I[TPOI'PAMME
11 KJIACC
Ne Koaun4gecTBO 4acoB DJIeKTPOHHbIE
Jara
Tema ypoka Bee Konrpoas | IIpakTuuec wyuen uuppoBbie
n/ o HbIE KHe st oGpa3oBaTeJbHbIe
I padoThI padoThI pecypcbl
OBOJIONUA U bu6mmoreka [JOK
1 METO/IbI €€ 1 https://m.edso0.ru/86
W3Y4YEHUS 3ea20e
Heropia bubmuoreka [JOK
2 PABITHA . 1 https://m.edso0.ru/86
MPEeACTaBICHUI 360570
00 3BOIIOLIMHA
MitkposBosion bubmuoreka [JOK
3 s 1 https://m.edso0.ru/86
3e9cle
[Monmynsauums kak bu6mmoreka [JOK
4 dNIeMEHTapHast 1 0.5 https://m.edso0.ru/86
€IUHUIA BUIA 3e99c6
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

Y 3BOJTIOIHH.
JIaGopatopHas
pabota Ne 1
«CpaBHeHHE
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