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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3zpaboTke mporpaMmsbl MO OHOJIOTUU TEOPETUUYECKYIO OCHOBY JUISl OTIPENIEICHUS MOIX0A0B K
bopMHpoBaHHIO colepxkaHUA ydeOHoro mpeamera «buosorus» COCTaBUWIIM:  KOHIENTYalbHbIE
nonoxerans @I'OC COO o B3auM0OOOYCIOBICHHOCTH IIeNieH, COAep)KaHus, Pe3ylIbTaTOB OOydYCHHS U
TpeOOBaHUN K YPOBHIO IOATOTOBKH BBIIYCKHHKOB, IOJIOKEHUS 00 OOLIMX LENsIX W INpUHLUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpenHero odmero obpasoBanus B Poccuiickoit
®enepanuy, a TaKxkKe MOJ0KEHU O crienupuke OMOJI0ruy, €€ 3HaueHUH B MO3HAHUM )KMBOHM MPUPOJBI U
o0ecrieyeHnn CyIIeCTBOBaHMSA 4YeloBeueckoro ooOmiectBa. (CoryiacHO Ha3BaHHBIM — IOJOXKEHUSM,
OIlpeJIeJIeHbl OCHOBHBIE (DYHKIIMH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owonormu AaéT TPEACTABICHHWE O MeNsAX, 00 olmiel crpaTerud OOy4YeHUS,
BOCIIUTAHUs. U Pa3BUTHUA OO0ydYaroOLIMXCs cpelcTBaMM ydeOHoro mpenmera «buonorusy», ompenenser
00s13aTeNIbHOE TIPEJIMETHOE COJIECp)KaHUE, €ro CTPYKTYpYy, pacmpeilefieHHe IO0 pasfeiaM U TeMmaw,
PEKOMEHAYEMYIO I10CIIe0BAaTEIbHOCTh W3Y4EHHUs] y4yeOHOro marepuaiga ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH 00pa30BaTENILHOTO IPOLECcCca, BO3PACTHBIX OCOOCHHOCTEH
00y4aromxcs.

B mporpamme mo OHMONOTHH TaKKe YYHTHIBAIOTCA TPEOOBAaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHbIM U MPEAMETHBIM pe3yibTaTaM 00y4deHHs B (POPMHPOBAHUU OCHOBHBIX BHUJOB Y4E€OHO-
MO3HABATEIBHON  JIeATENbHOCTH/YIEOHBIX JEHCTBHI OOYdYalONIMXCS TIO0 OCBOCHHIO COACPIKaHUS
Ouooruueckoro oopa3zoBaHusl.

B mporpamme mno Ouonormm (10-11 kmaccel, 0a30BbIi YpPOBEHb) pealUM30BaH MPUHLUI
IIPEEMCTBEHHOCTU B U3yYEHUM OMOJIOTUH, Ojaroiapst 4eMy B Hel IIpOCMaTpUBAETCs HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHWH, CBSI3aHHBIX C ()OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, SKOJIOIMYECKOI'O MBILIUIEHUS, MPEICTaBIEHUl O 310poBOM 0Opa3e >KU3HU U
OepeXHBIM OTHOILIEHMEM K OKpyKaroueil mnpupomHoit cpene. Ilostomy Hapsny ¢ HU3ydeHHEM
00111€0MOIOTMYECKUX TEOPUH, a TaKXkKe 3HAHUH O CTPOEHUH JKUBBIX CHCTEM Pa3HOIO PaHTra U CYHUIHOCTH
OCHOBHBIX TMPOTEKAIOMIMX B HHUX IMPOIECCOB B TMpOrpaMMe 10 OHOJIOTHM YIAEICHO BHUMAaHUE
MCTOJIb30BAHUIO TMOJTYYEHHBIX 3HaHUI B MOBCEIHEBHOM U3HU Ul PELICHUs MPUKIAIHBIX 3a]1a4, B TOM
gypucae:  NpOQHIAKTHKH  HACIEACTBEHHBIX  3a00JIEBaHMA  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI 3KOJOIMYECKH IIE€JIeCOO00pa3HOro TIMOBEACHUS B  OKpYyXarolein
MIPUPOJIHOM Cpeie, aHAIN3a BIUSHUS X03IHCTBEHHOM IEATEIILHOCTH YEJI0BEKAa Ha COCTOSIHHE MPHPOTHBIX
Y MCKYCCTBEHHBIX IKOCHUCTEM. Y CUJIEHHE BHUMAHUA K NIPUKJIAAHON HAMIPABICHHOCTH y4eOHOro MpeaMeTa
«buonorus» TNPOTUKTOBAHO HEOOXOAUMOCTBIO OOecreueHus] YCIOBUW [UIS pEIICHHs OJHOH U3
aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrMYecKoro oopa3zoBaHusi, KOTopas npearnonaraeT GopMupoBaHue y
O0yJaroImuxcss CIIOCOOHOCTH — aJanTHPOBaThC K W3MEHEHHSM JTUHAMHYHO  Pa3BHBAFOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpefHero odmiero oopa3oBaHus 3aHUMAaeT BaxkHoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHrEe y OOydYaIOUIMXCS MPEACTaBICHUH O HAyYHOM KapTHHE MMpa, pacliupseT ¥ o0oOmaer
3HaHUS O YKMBOH MpHpOJe, €€ OTIMYUTEIBHBIX NMPU3HAKAX — YPOBHEBOW OPTaHU3AIMH M DBOJIOIHH,
CO3/a€T YCIIOBHSI JJIsi: TO3HAHUS 3aKOHOB JKMBOM MNpHpOnbI, (GOopMUpOBaHUS (YHKIHOHATIHHON
TPaMOTHOCTH, HAaBBIKOB 3JI0OPOBOTO W 0e€30MacHOro o0Opa3a KH3HH, SKOJIOTMYECKOTO MBIIUICHUS,
[IEHHOCTHOT'O OTHOIICHUS K JKUBOM MPUPOJIE U YETOBEKY.

Bosbmoe 3HaueHne OMOJIOTHST UMEET TaKXKe JUTS PEIIeHUS] BOCITUTATEIBHBIX U Pa3BUBAIOIINX 3a/1a4
cpeaHero obmero oOpa3oBaHus, colManu3anuu oOyuaronmxcs. M3yuenue Ouosiornu obecrieuyuBaeT
ycIoBHsl ISl (POPMHUPOBAHUS MHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYyJIbTYpPBI, CIIOCOOCTBYET MHTErpAlli OWOJOTHYECKUX 3HAHUU C TMPEICTaBICHUSAMU W3
APYTrUX y4eOHBIX IPEIMETOB, B YACTHOCTH, (QU3MKU, XUMHUM MU reorpapuu. HazBaHHbIe MOJIOXKEHUS O
npeJHasHaueHUH yueOHoro mpeamera «bHoorus» coCTaBWIM OCHOBY JUISL ONpPEIENEHHs MOAXO0J0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €r0 COAEPKAHUS, IPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.

OTt60p comepxkanus yaueOHOTO mpeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UITHIA
KYJIBTypOCOOOpa3HOro MOAX0/Aa, B COOTBETCTBUU C KOTOPBIM OOydaroUIvecs J0JIKHbBI OCBOUTh 3HAHUS U
YMEHUs, 3HaYUMble I (OpPMHUPOBAaHUS OOLIEH KyJIbTYpPBI, OINpPENENAIONe aJeKBAaTHOE IOBEICHHE
YEJIOBEKA B OKPYIKAIOIICH MPUPOIHON cpesie, BOCTPeOOBaHHBIC B TIOBCETHEBHON KM3HU M MPAKTUUECKON



nestenbHocTH. Oco00e MECTO B ITOW CHUCTEME 3HAHWM 3aHMUMAIOT JJEMEHTHI COACPIKAHHS, KOTOPHIC
CIIyaT OCHOBOW Il (DOPMHUPOBAHMS TPEACTABICHUA O COBPEMEHHON E€CTECTBEHHO-HAy4YHOW KapTHUHE
MUpa W IICHHOCTHBIX OPHCHTALUAX JIMYHOCTH, CIOCOOCTBYIOIIUX TyMaHU3AIHH OHOJIOTHYECKOTO
oOpa3oBaHus.

CtpyKTyprpoBaHHE COJICPKaHUS y4eOHOTO MaTeprana B IporpaMmme 1mo OMOJIOTHH OCYIIIECTBICHO
C y4€TOM MPHOPUTETHOIO 3HAUYEHUs 3HAHUI 00 OTIMYUTENBHBIX OCOOCHHOCTSX MKUBOM IMPUPOJIBI, O €€
YPOBHEBOH OpraHu3aliil W SBOJNIONUH. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOro Mpeamera
«buosorus» BbIJIENEHBI CIIEAYIONINE CoJlepKaTenbHble TUHUM: «bruosnorus kak Hayka. MeTobl Hay4HOTO
no3Hanus», «Kietka kak Owuonormueckas cucrema», «OpraHu3M Kak OHOJOTHYECKas CHCTeMay,
«Cucrema U MHOrooOpa3ue OpPraHu4eckoro Mupa», «IBONIOIUS KUBOH MPUPOABD), «IKOCUCTEMBI U
MPUCYILHE UM 3aKOHOMEPHOCTU.

Lenp wu3yuenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJaJIeHUE
00y4aIoIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHATBHON OpraHU3aIMH KUBBIX CHUCTEM PAa3HOTO paHTra
U IpuoOpeTeHre YMEHHUI HCIONIb30BaTh 3TU 3HAHUS JAJIS TPAMOTHBIX JEHCTBHI B OTHOLIEHHUH OOBEKTOB
YKUBOUW TIPUPOIbI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TPOOJIEM.

Joctuxxenne 1enu u3ydeHuss ydeOHoro nmpenmera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCs PeleHuEM CISAYIOMUX 3a1a4:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMbl 3HAHUN O OWOJOTMYECKHUX TEOPHSIX, YYEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTe3aX, MPaBWIIAX, CIYXKAIIUX OCHOBOH Ui (DOPMHUPOBAHHS TPEICTABICHHHA O
€CTECTBEHHO-HAYYHONH KapTUHE MHUpPA, O METOJaX HAy4YHOrO IO3HAHUS, CTPOECHUHU, MHOTO000pa3uu H
O0COOCHHOCTSIX )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIluH, BBIIAIOMINXCS OTKPBITHSIX ¥ COBPEMEHHBIX
UCCIIEIOBAHUIX B OMOJIOTUH;

dbopMupoBaHHEe y OOyYarONIMXCsS IMO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MyTSX Pa3BUTHUS B OMOJOTMM Hay4HBIX B3TJISAOB, UACH U
MOAXO/0B K U3YUCHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIINH;

CTaHOBIIEHHE Yy oOOydaromuxcs oOmme KynbTypbl, (YHKIMOHAIFHOW TPAMOTHOCTH, pPa3BUTHE
YMEHUN OOBSICHATH U OIICHUBATD SIBJICHUSI OKPYXKAIOIIETO MUPA KMBOUW MPUPOIbl HA OCHOBAaHUYW 3HAHHUM U
OTIBITA, TTOJIYYEHHBIX MIPU U3YUEHUH OHOJIOTHY;

dbopmupoBaHre y 00y4arolmUXcsi YMEHUN WJUIIOCTPUPOBATh 3HAUYCHHE OWMOJIOTHYECKUX 3HAHUM B
MPAaKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKAa, pPa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM JKMBON  MPHUPOJBI,
HEOOXOAUMOCTH OEpeXKHOTO OTHOIICHHS K HEH, COOJIOEHUS STUYECKUX HOPM TMIPH TMPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAHUE IIEHHOCTU OMOJOTUYECKUX 3HAHUU JIJISl TIOBBIIIEHUSI YPOBHS YKOJIOTHYECKON KYIbTYPHI,
i GOpMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B TTOBCETHEBHOMW KU3HH JIJISl OIICHKU TTOCIIEACTBUI
CBOCH NEATENBHOCTH 1O OTHOIICHUIO K OKPYXKAIoIIel cpesie, COOCTBEHHOMY 3/I0pOBbIO, 00OCHOBAHHE U
coOmroienrne Mep mporIakTHKA 3a007IeBaHU.

B cucreme cpennero obimero oopazoBanus «buonorus», n3ydaeMas Ha 0a30BOM ypOBHE, SIBISIETCS
00s13aTeIPHBIM YIECOHBIM MPEIMETOM, BXOISAIIMM B COCTaB MpeAMETHOM o0nacTn «EcTecTBeHHO-HayIHbIE
MIPEAMETBD.

Jlnst m3ydenust 6nosioru Ha 6a30BOM YPOBHE CPEHETO 00Iero o0pa3oBaHus OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 gaca (1 gac B Hepeno), B 11 kmacce — 34 yaca (1 gac B Hezento).



1. COAEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buomoruss kak Hayka. CBsi3p OHONOTMM C OOINECTBEHHBIMHM, TEXHHYECKMMHU U JAPYTHMHU
€CTECTBEHHBIMHU HayKamu, (unocoduel, STUKOI, 3cTeTUKOr 1 mpaBoM. Posib Guonoruu B opMupoBaHuu
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJOTUIECKIX HAYK.

MeToapl MO3HAHUA >KUBOM NpUPOIBl (HAOMIOJEHHE, OHKCIEPUMEHT, OIHCaHuEe, HW3MEpeHHeE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

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

Tabmuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[IpakTuueckast padora Ne 1. «/cronb30BaHue pa3IMUHBIX METOJOB MPU U3YYEHUU OMOJOTHYECKHX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

Xusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTIMYHE KUBBIX CHUCTEM OT
HEOPraHU4YeCKOU MPUPOIBI.

CpoiicTBa OmocucteM M WX pa3HOOOpa3we. YPOBHU OpraHM3aluyd OHMOCHUCTEM: MOJIEKYISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISALMOHHO-BUIOBOH, HKOCUCTEMHBIN
(OmoreoreHOTHYECKHIT ), OMOCEPHBIN.
JdeMmoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aIMU KUBOM IPUPOIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVWMHYECKUI COCTaB KJIETKH. XHMHUYECKUE DIIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MUHEpAJIbHBIE BELIECTBA.

@OyHKIIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHMCIOTHI — MOHOMepbl OenkoB. HeszameHumble u
3aMEHUMbIE AMHUHOKUCIOTHl. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOH MOJEKYJIbI
(mepBuUYHasi, BTOPUYHAs, TPETHYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBAa OEIKOB.
buonornyeckue pyHKINN OEIKOB.

depMeHTHl — Ouosiornueckue Karanuzatopbel. CTpoeHne GpepMeHTa: akKTUBHBIM IIEHTP, cyOcTpaTHas
cneunpuyHocts. Kopepmentsl. Butamunbl. OTinuns GpepMeHTOB OT HEOPraHMUECKUX KaTaln3aToOpOB.

VYrneBonbl: MOHOCaxapuabl (TJIIOK03a, pHd03a M Ie30KCHpH003a), Mrucaxapuabl (caxaposa, JaKTo3a)
U ToJMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTi0J103a). buonornyeckue GyHKIIMK yTriIeBOIOB.

Jlununel: Tpuriuuepunsl, ¢ochonunuael, crepouasl. ['napoduabHO-THAPOPOOHBIE CBOMCTBA.
buonornueckue ¢pyHkuuu nununoB. CpaBHEHHE YITIEBOJIOB, OEIIKOB M JIMIUIO0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnoter: [JHK n PHK. Hykneotuasr — MOHOMEpBI HYKJIEMHOBBIX KACIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenune u pynxiuu PHK. Buast PHK. AT®: ctpoenune u pyHKImu.

Huronorus — Hayka o kierke. KierouHnas Teopusi — nmpumep B3auMoJEHCTBUS uAeH u (pakToB B
Hay4YHOM ITO3HAHUU. METO/bl U3yUEHUS KIETKH.

Krnetka kak nenoctHas xuBasi cucrema. OO1iMe Npu3HaKky KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oernka.

Tunsl kIeToK: yKapuoTHieckas u npokapuotudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTHUECKON
kinetkd. Kierounas crenka Oakrtepuit. CrTpoeHHe »>yKapuOTHYecKoW KieTKd. OCHOBHBIE OTIHYHUS
pPaCTUTENHHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAINKC, UX (QYHKIHH.
[Tna3maruueckass memOpana, e€ cBoiictBa u ¢yHkiuu. Lluronnasma u e€ opranounsl. OgHOMEMOpaHHBIE
opranounbl kietku: OIIC, ammapatr ['onpaxu, au3ocoMbl. [lonyaBTOHOMHBIE OpPraHOW[IBI KJIETKH:
MUTOXOHAPHUH, TUIacTHBL. IIporcxoxaeHue MUTOXOHApPUH u Tutactua. Buasl minactua. HememOpanusie



OpPraHOWJbl KIETKU: pPHUOOCOMBI, KJIETOUHBIA LEHTpP, LEHTPHOIM, PECHUYKH, JKIYTHKH. DyHKIUU
OpPraHoOuOB KJIETKU. BkitoueHus.

Snpo — peryasaTopHslii LeHTp KieTku. CTpoeHue sapa: siiepHas 000J04Ka, KapuoIia3mMa, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpenesneHne XMMHYECKHX JJIEMEHTOB B HEKHMBOM Ipupone», «PacmpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOEH.

Tabmuuer u cxemsl: «llepuoguueckas TabaMIAa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYIIbI
BO/bI», «buocunTtes Oenka», «CTpoeHue Moiekynbl Oenka», «Ctpoenme Qepmenrta», «HykienHOBbIC
kuciotel. JIHK», «Ctpoenue monekynbl AT®», «CTpoeHUE SYKAapUOTHUECKON KIETKW», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHHE pPACTUTENbHOM KIETKW», «CTpOEHHME NPOKAPUOTUUYECKOW KIIETKH,
«CtpoeHue a1pa KIETKW», «Y TIeBOAb, «JIunuas».

ObopynoBaHue: CBETOBOW MHUKPOCKON, 00OpYIOBAaHUE ISl MPOBEICHUS HAOIOICHHUH, H3MEPEHHH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopHas pabora Ne 1. «l3yyeHue KaTaaUTHUYECKOW AKTUBHOCTU (PEpMEHTOB (Ha Ipumepe
amMuIIa3bl WIK KaTajaasbl)».

JIaGoparopHas pabora Ne 2. «3ydyeHue CTpoeHMs KJIETOK pacTEeHHi, )KUBOTHBIX U OakTepuil Mmoj
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENaparax U ux OIMUCaHHUE».

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WJIM MeTadboNMM3M. AccUMWIALNUS (IJIACTUYECKUH OOMEH) W JAMCCUMIIISIIS
(oHepreTuyeckuii 0OMeH) — JIBe CTOPOHBI €IMHOrOo Mpolecca Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs
BELIECTB U SHEPTrUU B IOHMMaHUU MeTadoIn3Ma.

Tunbsl oOMeHa BeliecTB: aBTOTPO(HBIN U rereporpodHbiif. Ponb pepmeHTOB B 0OMEHe BelecTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTte3. CeroBast U TeMHOBast (azbl poTocuHTe3a. Peaknuu (orocunreza. IPHEeKTUBHOCTD
¢otocuHTe3a. 3HaueHre (GOTOCHHTE3a JUIs KU3HU Ha 3emuie. BinusHue ycnoBuil cpeabl Ha (GOTOCUHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUIA.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINe OaKTepun. 3HaUEHNUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTnyeckuii oOMEH B KieTKe. PaciieniieHue BEIIECTB, BbIIEICHHE M aKKyMYJIMpPOBAaHHE
SHEPruM B KJIETKE. DTambl sHepreTuueckoro oomena. ['nmukonus. bpoxenue u ero Buabl. Kucimoponnoe
OKHCJICHME, WM KJIeTouyHoe aAbixaHue. OxucnutensHoe —QochopunupoBanue. I(P(HEKTUBHOCTh
SHEPreTHYecKOro oOMeHa.

Peakniun MatpuyHoro cuHtesa. I'enernueckas unpopmarus u JIHK. Peanuszauus renetnueckoit
uH(popmanuu B KieTke. ['eHeTnueckuil ko U ero cBoicTBa. Tpanckpunuus — MaTpuuHblii cuare3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Dtanbl TpaHcnauuu. KoaupoBanue amuHOkucHOT. Poss pubocom B
OuocuHTe3e Oenka.

Hexnerounsle ¢opmbl xku3HHM — BUpychl. Mcropusi orkpeitusi BupycoB (. WM. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHMSI U JKU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuil, KUBOTHBIX U
YeJI0BeKa, BbI3bIBaeMble Bupycamu. Bupyc nmmynoaeduuuta uenoseka (BUY) — Bo3Oynutens CIIM/la.
OOpaTHast TpaHCKpUNIMs, peBepraza M uHTerpasa. IIpodunaktuka pacrnpocTpaHeHHs] BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubpl u cxembl: «Tumbl muTaHusy, «Metabomusm», «MUTOXOHAPHSY, «IHEPTrETUUCCKUN
obmen», «Xnopomiacty, «Porocunres», «Crpoenune JJHK», «CtpoeHne u (pyHKIMOHHPOBAHUE TEHAY,
«Cunte3 Oenka», «['eHernueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHHUE W KUHCHHBIA UK
Bupyca CIIN/a, 6akrepuodaray, «Permmukarms JJHK».



Ob6opynoBanue: monenu-anmnkanuu «Yasoenue JHK u Tpanckpunius», «buocuHTe3 Oenkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHAYaJIbHOE PA3BUTHE OPTraHU3MOB.

Knetounslif nuKII, WK KU3HEHHBIH UK KiaeTku. MaTepdaza u mutos. IIporeccsl, mporekaroniye B
uHtepdaze. Perukanus — peakius marpuunoro cuHre3a JIHK. Crpoenue xpomocom. XpoMOCOMHBIN
Habop — kapuoTun. /UMmon HBINA ¥ ramionIHBIA XpOMOCOMHBIE HAaObOpbl. XpoMaTu sl LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAJIbHOI'O PA3BUTHUSI OPraHU3MOB.

Henenue kietku — muto3. Ctaaun murosa. [Ipoueccel, npoucxoasiiue Ha pa3HbIX CTaIUsAX MUTO3A.
buonornueckuii cMbICI MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITO3.

@DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe U mosioBoe. Bujibl 0ecrioioro pa3sMHOXKEHUS: JelIeHHe
HA/IBOE, TIOYKOBAaHUE OJHO- M MHOTOKJETOYHBIX, CIIOpPOOOpa3OBaHHME, BEreTaTHBHOE DPAa3MHOXKEHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €10 3HAYEHUE IS CEJICKIIMH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYHUSA OT OECIOIOrO.

Meiio3. Ctaguu Mmeiiosa. IIponeccel, npoucxonsdiue Ha craausx meiosa. [loBegenue xpomocom B
Mmeno3se. KpoccuHrosep. bruonornueckuil CMbICII M 3HaYEHUE MEH03a.

I"amerorenes — mporuecc 00pa3oBaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [10/I0BBIE XKele3bl: CeMEHHUKU
n suyHukd. OOpa3oBaHuME M DPA3BUTHE IIOJIOBBIX KJIETOK — ramMeT (CHepMaTo30M], SIHIEeKIeTKa) —
crnepMartoreHe3 u oBoreHe3. OCOOCHHOCTH CTPOEHUS SHMIIEKIETOK M crepMaTo30u10B. OII0J0TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOpUOHANBHOE pa3BUTHE (IMOpHOreHe3). Tambl
SMOPHOHAIILHOTO PAa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JApPOOJICHWE, TacCTPYJSIMs, OPraHOTeHE3.
[TocToMOpuoHaNbHOE pa3BUTHE. TUIIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HETIPSIMOE (JIMUUNHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJuU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «/|BOIHOE OMI0IOTBOPEHHUE Y LIBETKOBBIX
pactenuii», «BereratuBHOE pa3MHOKEHUE pacTeHUN», «/lenenue kietku 6akrepuii», «CTpoeHHE MOJIOBBIX
KIIETOK», «CTpoeHue xpoMocombl», «Knerounwlii mukm», «Pemmukamms JHK», «Mwutoz», «Meiiosy,
«[Ipsimoe u HempsiMoe pa3BuUTHE», «['aMeToreHes y MIIEKONUTAIOMIMX U 4enoBeka», «OCHOBHbIE CTaJuU
OHTOT€HE3ay.

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsbl «CriepMaTo301/1bl MIEKOMUTAIOLIET Oy, «SHIeKIeTKa
MJIEKOIUTAOIIET0», «KaproknHe3 B KJIETKax KOpPEUIKa JIyKay, MarHUTHas MOJeNb-anIuinkanus «Jlenenue
kieTku», Mozens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabora Ne 3. «HabmtoneHne MuTO3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3Butusi reHeTukd. Poib nuTosoruu m sMOpHOSIOTUU B
CTaHOBJICHMM TEHETUKHU. BKian poccuilckux M 3apyOeXHbIX YUEHBIX B pPa3BUTHE T'€HETHUKU. MeTo[bl
TeHETUKH  (TUOPUAOJOTUYECKUM,  ITUTOTEHETUYECKUM,  MOJIEKYIsIpHO-reHeTndeckuii).  OCHOBHBIC
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIUBAHUM.

3aKOHOMEPHOCTH HAaclleZJOBaHUs TPU3HAKOB, ycTaHOBJIeHHble [. Menaenem. MoHorubpuaHoe
CKpelIBaHue. 3aKOH eInH000pa3usi TMOpUIOB MepBoro mnokojeHus. [IpaBuiao JOMUHUpOBaHMSA. 3aKOH
pacilerieHus Mpu3HakoB. ['nnoresa unctotsl rameT. [loHoOe 1 HemoJIHOe TOMUHUPOBAHHE.

JlurnbpunHoe CKpermyBaHue. 3aKOH HE3aBUCHMOTO HaclleOBaHHs NpU3HAKoB. LluTorenernueckue
OCHOBbl ~ JWTMOPUIHOTO  CKpELIMBaHUS. AHanu3upyrouiee CKpELIMBaHUE. Hcnons3oBanue
AHAJM3UPYIOILETr0 CKPEIIMBAHUS JJIS ONPEeNICHHs TeHOTHUIIa 0COOH.

CueruieHHOe HacienoBaHue Mpu3HaKoB. Pabora T. MopraHa mo CIHEIJIEHHOMY HAacIeJOBaHUIO
reHoB. Hapy1ieHune crierieHus FeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHast TEOPHS HACIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.



l'eneruka moma. XpoOMOCOMHOE OMNpenesieHHe T1ojia. AYyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'oMorameTHbI€ M reTeporaMeTHbIE Opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAss W HacleAcTBeHHas. Poib cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKA MOIU(PUKATMOHHONW H3MEHUYMBOCTH. BaprannoHHbiii
psn ¥ BapuanroHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOAM(PHUKAIIMOHHON W3MEHYHBOCTH.

HacnencrBennasi, nin reHOTHUNHYECKas, U3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
[I0JIOBOM IpOLECC — OCHOBA KOMOWMHAaTUBHOM W3MEHUYMBOCTU. MyTallMOHHas HW3MEHYMBOCTb.
Knaccudukanusa Myraumii: TreHHbIe, XPOMOCOMHBIE, Te€HOMHbIE. YacToTa U NPUYUHBI MYTAaLUM.
MyTrareHusie pakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAclIeACTBeHHOM n3MeHunBocty H. U. BaBumnosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka denoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKM  4YEJOBEKa:
reHEaJOTUYeCKUil, ONU3HELOBBIA, NUTOT€HETHYECKUM, OMOXMMUYECKUH, MOJEKYISIPHO-TEHETHUYECKUIA.
CoBpeMeHHOe olpesiesieHue TeHOTUIA: TTOJJTHOTEHOMHOE CEKBEHUPOBAHNE, TECHOTUIIMPOBAHUE, B TOM UUCIIE
¢ nomomipto [1I[P-ananu3za. HacnencTBeHHble 3a0oieBaHUSI YelOBEKa: TIeHHbIE OOJe3HH, OOJE3HU C
HACJICACTBEHHON MPEeApaclonoKeHHOCThI0, XPOMOCOMHBIE Ooiie3Hu. CoMaThuecKue W TeHEepaTUBHBIC
mytanud. CTBOJIOBbIE KIeTKU. [IpuHIMmel 310poBOoro obpasa >KM3HHM, JUATHOCTHKH, MPO(UIAKTUKH U
JIeYeHHs] TEHETHYEeCKNX OoJie3He. MeanKo-TeHeTHYeCKOoe KOHCYIbTHPOBAaHUE. 3HAUCHHE METUIIMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHNI YeIOBEKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii,
H. U. BaBuiios.

Tabnuipr u cxempl: «MOHOTHOPUAHOE CKpEIIMBAHME M €r0 IUTOTeHETHYeCKas OCHOBa», «3aKOH
pacumieryieHuss W ero IUTOrCHETHYECKass OCHOBa», <«3aKOH YHCTOTHI TameT», «JlurudpumHoe
CKpelBaHue», «lluromornyeckne 0OCHOBBI JUTHOPUAHOTO CKpELIMBaHUMY, «Meio3y, «B3aumozeiictBue
QJIJICNIbHBIX TE€HOB», «l'€HeTMdyeckue KapThl pPAcCTEHHM, >KUBOTHBIX W 4YeJoBeKa», «l'eHeTuka monay,
«3aKOHOMEPHOCTHU HACJEN0BaHUs, CLEIUIEHHOTO C MOJIOM», «KapHOTHIIBI YeT0OBEKA U )KUBOTHBIX», «BHpl
M3MEHYUBOCTHY, «Moaudukanronnas u3MeHUMBOCTHY, «HacnemoBanue pesyc-dakropa», «['eHeTmka
rpyni KpoBu», «MyTaliuoHHasi U3MEHUHUBOCTH).

ObopynoBanue: MO/IeTTH-aTTITU KA «MonorubpuaHoe CKpEIIBaHUE, «HemomHoe
JOMUHHMpOBaHUE»,  «JlurubpuaHoe  ckpemuBaHue», «llepekpécT  XpoMocoMm»,  MHKPOCKON U
Mukpomnpenapar «/pozoduna» (Hopma, MmyTanuu (Gopmbl KpbUIREB U OKpacku Tena), repdapuil «I'opox
IIOCEBHOMN.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnass paGora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO M JAUTHOPHUIHOTIO
CKpEIMBaHUA Y Ip030(UiIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnass pabGora Ne 6. «M3ydyeHue MOIUPHUKAIMOHHON W3MEHUYHMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JIaGoparophas padota Ne 7. «AHanu3 MyTauuil y 1po30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padorta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U MPOILECC. 3apOoXkKAEHUE CEeNeKIUH U noMecTukanusa. Yuenue H. M. BaBumosa
0 LIEHTpaX MPOUCXOXKICHUS U MHOT000pa3Hsl KyIbTYPHBIX pacTeHUU. LIeHTpbI MPOMCXOXKAECHUS TOMALTHIX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METOBI CeTEeKIMH. MacCOBBI U MHIUBUYAJIbHBIH OTOOPHI B CEIEKIIMHU PACTCHUN U
KHUBOTHBIX. OIleHKa 3KcTephepa. bBIM3KOPOJCTBEHHOE CKpeuMBaHUE — HHOpuAMHr. Yucras nUHUA.
CkpemnBanue 4YMCTBHIX JIMHUHA. ['ereposuc, mnm rubpuaHas cuia. HepoacTBEHHOE CKpeluBaHHE —
ayropunuur. OtpanénHas rulOpuamzanus u e€ ycrnexu. VICKycCTBEeHHBbIM MyTareHe3 U IOJy4YeHHE
MOJIMIIIIONO0B. JIOCTHKEHUSI CEIEKIIUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buotexHomorus Kak oOTpacib NPOM3BOACTBA. ['€HHas HMHXEHEpUsA. OTambl  CO3JaHUS
pexomOunanTHOH JIHK u Tpancrenusix opranusmoB. Kierounas ummxeHepus. KiieTouHble KyIbTYpBHI.
MHuKpOKIIOHATBHOE pPa3MHOXEHUE pacTeHuH. KnonupoBanue BBICOKOTIPOTYKTHBHBIX



CEIbCKOXO3SMCTBEHHBIX OPTaHM3MOB. JKOJOTUYECKHE W 3THueckue mpobiembl. MO — reHeTH4ecKu
MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnumpl u cxembl: kapTa «lleHTpBl MPOMCXOXKIEHUS U MHOro0Opaszusi KyJIbTYPHBIX pPacTCHHID,
«[Topoapl mOMAaNIHUX >KUBOTHBIX», «CopTa KYJIBTYpHBIX pacTeHui», «OTnanéHHas TUOPHIU3ALUIY,
«Pabotel akanemumka M. ®. Hsanosa», «llomumaonausy», «OO0BEKTBHl OHOTEXHONOTHHY», «KieTouHble
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpoBaHHe U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MYJSDKU IUIOJOB M KOPHEIUIONOB AMKUX (POPM M KYJIBTYPHBIX COPTOB PAacTEHUH,
repOapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJABI M JIOCTHIKEHHUSI CEJIGKIMM PACTEeHHMH W IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (pepMy, COPTOHUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SICTBO,
1ab0paTOPHIO arPOYHUBEPCUTETA HITU HAYTHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosIrouMOHHAsA OHOJIOTHS.

[Ipennocslikn BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPHM. OBOJIIOLMOHHAs TEOpUs M €€ MECTO B
ouosiornu. BrnusiHie YBOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CuzerenscrBa sBosonMM. IlaneoHTonormyeckue: IOCIENOBATEIbHOCTh IOSIBJICHHUS BHIIOB B
MAJICOHTOJIOTUIECKOH JIeTonucH, iepexoanbie hopMmel. buoreorpaduieckne: cXoacTBO U padnuiue (hayH u
(y10p MaTEepUKOB U OCTPOBOB.

OMOpHOIOrMYecKue: CXOACTBA U pa3inuyusi SMOPHOHOB pa3HbIX BUJOB  I103BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC, PYAUMEHTAPHBIE OpPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX
IIyTE€H y BCEX OPTaHU3MOB.

OpomtonnonHas teopus Y. Jlapsuna. [Ipeanocbuiki BO3HUKHOBEHUS JapBUHMU3MA. JBHKYIIUE CUIIbI
3BOMIOIMM  BUIOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE TIpU OTPAHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHYHUBOCTh, 00ph0a 3a CYIIIECTBOBAHUE, ECTECTBEHHBINH OTOOD).

Cunternyeckas Teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBontorus. [Tonynsnus kak eTuHUIA BUIa U 3BOJIOLUY.

JBwxkyue cuibl  ((akTopel) 3BOJIOUUM BUAOB B Mmpupoae. MyTallMOHHBIH mpolecc U
KOMOMHaTUBHAasI U3MEHUMBOCTb. [lonynsiimoHHbIe BOJIHBI U Apeii¢ reHoB. M3onauusa u Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi (akTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yiabTaT 3Bojtonuu. [Ipumepbl mnpucnocoOieHuit y
OpraHu3MoB. ApoMop(03bl U UAMOAIANTALINH.

Bun u Bunoo6pazoBanne. Kpurepun Buga. OcHoBHBIE (hOpMBI BHA000pa3oBaHus: reorpaduyeckoe,
JKOJIOTHYECKOE.

Maxkpospomtorusi.  Dopmbl  3BoMOLMU:  (puUIeTHYECKas, OUBEpPreHTHas, KOHBEPreHTHasd,
napaienbHas. HeoOpaTuMocTh 3BOMTIONHH.

[IpoucxoxaeHne OT HeCHeNHaTU3UpPOBaHHBIX MpeakoB. Ilporpeccupyromas crenuamTu3anus.
AnanTuBHas paguarus.

JdemoHcTpaumnu:

IToprpetsr: K. JIunnei, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. CeBepiios.

Tabmuuper u cxembl: «Pa3BuTHE OpraHm4eckoro mupa Ha 3emiie», «3apOoAbIIK IMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy», «Dopmbl OOpbOBI 3a cymiecTBOBaHUE», «EcTecTBEHHBI 0TOODY,
«MHorooOpasue copToB pacTeHuit», «MHoroo0pasue mopoJ KUBOTHBIXY, «llomymsmumny», «MyTannoHHas
U3MEHYMUBOCTB», «ApomMopdo3b», «Mauoamanramuu», «OOmas aereHepanus», «JBHKyIue CHIIbI
sBomorun», «Kapra-cxema wmapmpyra mytemectsus Y. [lapBuna», «bopbba 3a cyliecTBOBaHHEY,



«[IpucnocobneHHOCT, ~ OpraHu3MoB»,  «leorpaduueckoe  BHI000pa3oBaHHE»,  «IKOJIOTHMUECKOE
BUZI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU THIAaMH OKpPacKH, HaOOp IJIOJOB U CEMSH,
Koyekust «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUH y JKUBOTHBIX», MoAenb «OCHOBHBIC HaNpaBICHUS
ABOJIIOLIMNY, 00bEMHasE MoieNb «CTPOECHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaduyeckas kapra mupa, Koiekuus «PopMbl COXPAaHHOCTH HCKOIAEMBIX XHUBOTHBIX U
pacTeHuii», Mmozenp anmmkanus «llepekpéct xpomocom», BiaaxkHble npenapatsbl «Pa3BUTHE HACEKOMOIOY,
«Pa3Butne nArymkun», Mukpomnpenapar «/Iposodunay (HopMma, MyTauuu GOpMbI KPbUIEEB M OKPACKH TEIIA).

JlabGoparopHble U NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHuHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHIOY.

JlaboparopHas pabdora Ne 2. «OnucaHue MpUCIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIbHOIO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayuHbI€ NpEACTABIEHUS O 3apOKIE€HUU XU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU Ha
3emiie: abWoreHe3 M MaHcrepMusi. XUMUAYECKasi IBOMOLNA. AOHOTEHHBIN CHHTE3 OPraHUYeCKUX BELIECTB
U3 HEOPraHWYECKHX. DKCIIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKOW 3BoONMHU. HauanbHble 3Tarbl
ouonornueckor sBomouuu. Iumoreza PHK-mmpa. dopmupoBanme wmeMmMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE NMPOTOKJIETKU. [lepBbie KIeTKH U UX 3BOMONUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHUu3MOB.

PazButue xu3Hu Ha 3emiie mo spam u nepuonaM. Karapxeil. Apxeickas U MpOTEPO30MCKas IPBHI.
[laneosoiickas 2pa u e€ Tmepuolbl: KEMOPHIICKUIH, OpPJOBUKCKUNA, CHIyPUNCKUN, JIEBOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIMMara M TEO0JOTMYeCcKMX IpoueccoB. (OCHOBHBIE 3Talbl  HBOJIIOLMU
PacTUTENBHOTO U XUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUN M XKUBOTHBIX. [losiBIeHue, pacuBer u
BBIMUpaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHpa KakK OTpakeHue 3BOJIOLUU. OCHOBHBIE CHCTEMAaTUUYECKHUE TPYMIIbI
OpPraHHU3MOB.

OBoIONMs 4esloBeKa. AHTPOINOJIOrHMs Kak Hayka. Pa3BuTue mpeAcTaBle€HUN O MPOUCXOXKIACHUU
yenoBeka. Meroasl u3ydyeHHs aHTponoreHesa. (CXoacTBa W pasnuuusl 4YeJIOBEKAa U KMBOTHBIX.
CucremaTiueckoe MoJjJ0KEeHUE YeI0BeKa.

JBwxyue cuibl ((hakTopel) aHTpororeHeza. HacneacTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJuU M BETBM JBOJIOLUHM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymensli, Yenosek
psAMOXOIAIui, YenoBek HeaHiepTanbCkuid, YenoBek pa3ymHsblid. Haxoaky HCKOMaeMbIX OCTATKOB, BPEMS
CYIIECTBOBAaHHUSA, 00JIACTHh PaclpoCTpaHEHHsI, 00BEM TOJIOBHOI'O MO3Tra, 00pa3 KU3HHU, OPYAHUS.

Uenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BpomNeoHaHass (eBpa3uiickas), HErpo-
aBCcTpaJionIHas (IKBaTOpHaJIbHAs ), MOHTOJIOMAHAA (a3UaTCKO-aMepHuKaHcKas). YepThl mpUcrnoco0IeHHOCTH
MIpe/ICTaBUTENIeH YeTOBEUECKUX pac K yCIOBHSM CylllecTBOBaHUsA. EMuHCTBO yenoBeueckux pac. Kputuka
pacusmMa.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. /lapBus.

Tabmuubr u cxemsl: «Bo3nukHoBeHHE COJMHEYHOW CUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO MHpPay,
«PacturenbHas kierka», «KuBoTHas knertka», «llpokxapuormueckas kierka», «CoBpeMEHHas cucTema
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHMX 4YEpPT CTPOEHHUS 4YellOBEKa M 4YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOIMYECKHX HAaXOJOK TIPEJAKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHerimue moamny, «JIpesaue noan», «[lepBeie COBpeMEHHbIE TI0AN», «YeI0BeUeCKHEe pach».

Ob6opynoBanue: mymspku «lIpoucxoxxaenne uenoBekay (OIOCTHI aBCTpPAJIONMUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHbOHIIA), CJIENKU WIH U300pakKeHUs KaMEHHBIX OpYIuil MepBOOBITHOIO YeIOBEeKa
(xkaMHH-YOMIEpHl, pyOmiIa, ckpebiia), TEOXPOHOJOTHYECKas Ta0uua, KomieKus «DopMbl COXpaHHOCTH
HCKOIIAEMBIX )KMBOTHBIX U PACTEHUI.



JlabGopaTopHble M NPaKTHYECKHE PA0OTHI:

[Ipaktuyeckas pabora No 1. «M3yueHHe HMCKONAeMbIX OCTATKOB pPACTEHHH M JKUBOTHBIX B
KOJUICKIIASX .

DKCKypcusi «DBOJIIOLMS OPraHUYecKoro wmupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIM WU
KpaeBeIUECKHI My3€il).

Tema 3. OpranusMsl U OKpy:KalIIas cpeaa.

DKoJorusl Kak HaykKa. 3aJaud U pas3eibl SKOJIOTMH. MeTolbl SKOJOTMYECKHX HCCIIEOBAHUM.
DKOJI0rM4e€CKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue Gakropel. Kiaccudukaius sKonorndeckux GakTopoB: aOHOTHIECKHE, OMOTHUIECKHE
U aHTpPONOreHHbIe. J[eficTBUE 2K0I0orn4eckux (PakTopoB Ha OPraHU3MBbI.

AbGuotnyeckue (akTOpel: CBET, TemIeparypa, BIaKHOCTh. Doromepuonusm. llpucrnocobienus
OpPraHU3MOB K JIEHCTBHUIO abHoTHYecKuX (hakTopoB. buonornueckue puTMel.

buotnueckune QaxTopsl. Bumpl OHOTHYECKHMX B3aUMOJCHCTBHN: KOHKYpPEHIIHS, XHWIIHUYECTBO,
cumbuoz u ero ¢Gopmbl. [lapazuTusm, Koomepauus, MyTyalu3M, KOMMEHcCalu3M (KBapTHUPAHCTBO,
HaxJeOHUYECTBO). AMEHCaIM3M, HEUTpaau3M. 3HAYCHUE OWOTHYECKUX  B3aUMOJCHCTBUM IS
CYILIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU monyiasuuu. OCHOBHBIE MOKa3aTeNId MOMYJSALUU: YUCIECHHOCTD,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpalud. JIMHAMUKA YUCIEHHOCTH MOMYJISIIUN U €&
perynauus.

JdeMmoHcTpanum:

[optpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmumer u cxembl: kapta «[Ipupomubie 30HBI 3emmm», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llonmynsauuny», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH NOMYJSUMU HH(QY30pUu-
Tydenbkny, «Ilummesbie nenm».

JlaGopaTopHble U pPaKTHYeCKUEe padoThI:

JIaGoparopnast pabora Ne 3. «Mopdonornyeckne OCOOEHHOCTH pPACTEHHM M3 pa3HBIX MECT
OoOUTaHUS.

JIaGopartopHas pabota Ne 4. «BnusHue cBeta Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «[Tofcu€T MIOTHOCTH MOMYJIAINN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CoobmiectBO opranu3mMoB — OuorieHo3. CTpYKTypbl OMOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruueckue cuctembl  (3kocucremsbl). IloHarue o0 oskocucremMe U OMOreolEHO3E.
@DyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLEHTbI, KOHCYMEHTHI, peayleHThl. Kpyrosopor
BEIIECTB M MOTOK dHEPTUu B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTeMBI. [1uieBbie nenu
u cetd. OCHOBHbBIE IIOKa3aTeNIM SKOCHCTEMBbI: OMOMacca, MPOAYKIHUSA. DKOJIOIMYECKHE IHPaMUIbL:
MPOJYKIMH, YUCIEHHOCTH, Onomacchl. CBOWCTBAa IKOCUCTEM: YCTOMYHMBOCTh, CAMOPETYIISALUS, Pa3BUTHE.
Cyxkueccus.

[IpupomHble  3KOCHUCTEMBI. ODKOCHUCTEMBI O3€p M peK. OKOCHCTEMa XBOMHOTO  WJIM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  ATpo3KocucTeMBl.  YpOoskocucreMbl. buonormueckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYyenne B. U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepst. Kusoe
BemiecTBO U ero (yHkmuu. OcoGeHHOCTH OuMocdepbl Kak TINI00aTbHOM 3KOCHUCTEMBL. JlHHaAMHUEcKoe
paBHOBecHEe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopots! BemiecTB U OMOr€OXMMUYECKHUE IMKIIBI AJIEMEHTOB (yriiepoja, a3ora). 30HAIbHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouocdepe 3emiu. AHTPONOTeHHbIE H3MeHeHHs B Ouocdepe. ['mobanbHBIE
9KOJIOTUYECKUE MPOOIEMBI.



CocymiectBoBanre mnpupoAsl U uenoBeuecTBa. CoxpaHeHue OHOpa3sHOOOpa3ws Kak OCHOBA
ycroitunBoctd  Omoctepsl. OcCHOBa pPaLMOHATIBHOIO YIPABJIECHUS MPUPOJHBIMH pecypcaMH M HUX
ucnosib3oBanue. JlocTrkeHust OMOJI0rUU U OXpaHa IPUPOIbI.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuupr u cxemsl: «llumessle nenm», «buoneHo3: cocraB u cTpyKTypay», «lIpupoansie
cooOuiectBay, «llenu nuranusy, «OKojgoruueckas nupamuga», «buocdepa u uenoBek», «IKocucrema
LIMPOKOJINCTBEHHOI0 Jieca», «IDKOCHUCTEMAa XBOWHOro Jjiecay, «bHOIIEHO3 BOAOEMa», «ATpPOLEHO3Y,
«IIpumepHbIE aHTPONOTCHHBIE BO3JCHCTBYS HAa IPUPOAY», «BakHEHIINE NCTOYHUKH 3arpsI3HEHUS BO3AyXa
U TPYHTOBBIX BOJ», «IlouBa — BakHeimmias cocraBisomas ouocheps», «PakTOpbl Jerpajanuy MmouBy,
«ITapHukoBelii 3¢ ¢pexT», «DakTopsl PaJuOaKTUBHOIO 3arpsi3sHeHus Ouocdepsl», «OOmas cTpykrypa
ouochepr», «Pacnpoctpanenue xu3HH B Ouocepe», «O30HOBBIA 3kpaH Onocheps», «Kpyrosopor
yriepoja B 6uocgeper, «KpyroBopor azora B Ipupoie».

O6opynoBanue: Mojenp-anmnkauusg «Tunuynsle OuoneHo3bl», repbapuil  «PacturenbHble
cooOuiecTBay, Koyuiekuuu «buoneHos», «BpeauTenun BakHEHIINX CENbCKOXO3IWCTBEHHBIX KYJIBTYpPY,
repbapuy U KOJUIEKIMM PACTEHUH W YKUBOTHBIX, NMPUHAAJIEKAIIUE K Pa3HbIM SKOJIOIMUYECKHUM TIpyIIam
onHoro Buaa, Kpacnas xuura Poccuiickoir @enepanum, n300paXeHnss OXpaHsAeMbIX BHJOB pacTeHUH U
KUBOTHBIX.



2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITIPOT'PAMMBI 11O BUOJIOTUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormmacao ®I'OC COO, ycTaHaBIUBalOTCS TpeOOBAaHUS K pe3ysIbTaTaM OCBOCHHS 00yUYarOIIUMHKCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX pe3y/lbTaTOB OCBOCHMS Ipeamera «buoJIoTHs» BBIAEICHBI CIEAYIOLINE
COCTABJIAIOLIME: OCO3HAHUE OO0YYAIOIMMUCS POCCUNCKON Ipa)K1aHCKOW MJEHTUYHOCTH — FOTOBHOCTU K
CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEICTICHHUIO, HATMYME MOTUBAIIMH K 00yUYeHHIO OHOJIOTHH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX IL[EHHOCTEH U
MCTOPUYECKHUX TPAIUIHMHA pa3BUTUSI OMOJIOTMYECKOTO 3HAHMUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOLINXCS
PYKOBOJICTBOBAaTbCSI B CBOCH JAEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IPUCYLIUMHU
cucreMe OHMOJOrMYecKoro OOpa3oBaHMs, HAJIWYME HSKOJIOTMYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buoiorusy» IT0CTUraroTcs B €IMHCTBE Y4eOHOU U
BOCIIMTATEIbHONW JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKIMH W JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, NPUHATHIMH B OOIIECTBE NpaBUIAMHU U
HOpMaMHM IOBEJEHHUs] U CHOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHHUS, CAMOBOCIUTAHUSA U CaMOpPa3BUTHS,
pa3BUTUSl BHYTPEHHEH IO3ULUHU JIMYHOCTH, IATPUOTHU3MA, YBAXKEHUS K 3aKOHY M IIPaBONOPSAKY,
YeJIOBEKY TpyJla U CTapIIeMy [TOKOJCHHIO, B3AUMHOIO YBAXKEHMS, OEPEKHOTO OTHOILIEHHS K KYJIbTYPHOMY
HacjleAWld M TPAaJWLHsIM MHOTIOHAalMOHANbHOrO Hapoaa Poccuiickon ®enepanuu, HOpupoie u
OKpY>KaIoIlEe cpene.

JInuHOCTHBIE pe3yNabTaThl OCBOEHHUS ydeOHoro mpeamera «buonorusi» MOKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTh 00YUaIOLIMXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEHN MO3ULIUEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpHUEHTAllMi, TO3UTHUBHBIX  BHYTPEHHUX  YyOEXJEHUH,
COOTBETCTBYIOLIMX TPAAULMOHHBIM IEHHOCTSAM POCCHHCKOTr0 OOIIecTBa, pacIIMpEeHHe KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pEaTU3allMM OCHOBHBIX HANPABICHUM BOCIHMTATEIBHON
NESTEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh TPAKJAHCKOM MO3MLMHU OOYYaIOLIErocss Kak aKTUBHOIO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH MPHU CO3JaHUN YYEOHBIX MPOEKTOB, PEILICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OMOJIOTMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OIPENENIATh COOCTBEHHYIO MO3ULUIO MO OTHOUICHUIO K SIBICHUSM COBPEMEHHON
JKU3HU U O0BICHSTE €€;

YMEHHUE YYHUTHIBATh B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aHMMOAEUCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COIL[HAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYJHHUYECTBY B MPOLIECCE COBMECTHOTO BBIIOJHEHUS YU€OHBIX, MTO3HABATEIbHBIX
U HCCIEN0BaTENbCKUX 3a]1a4, YBaKUTEIHHOTO OTHONIEHHMSI K MHEHHUIO OIMOHEHTOB MpU OOCYKICHUH
CIIOPHBIX BONIPOCOB OMOJOTMYECKOTO COJICPKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKON EATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUNCKOM I'pa)KAaHCKOW MJIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHoM, roprocTy 3a CBOM Kpaii, cBoro Ponuny, CBOM sA3BIK U
KyJIbTYPY, IPOIJIOE ¥ HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIEOUI0 U MaMATHUKAM IPUPOABI, AOCTHKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJAJ POCCUHCKMX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHE OUOJIOTHH,
MIOHMMAaHMsI 3Ha4eHUs OMOJIOTMM B MO3HAHUU 3aKOHOB NPHUPOJBI, B JKU3HU YEIOBEKAa M COBPEMEHHOTO
o01IecTBa;

uzelHas yoexaEHHOCTb, TOTOBHOCTh K CIYXXEHHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro0
cyas0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0O M NIPUHUMATh OCO3HAHHBIC PEIICHUs, OPHUEHTHUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENISM, CO3JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHSATHS LIEHHOCTEW CeMEHOM dKU3HU B COOTBETCTBUU C TpaAULIUAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILICHHWE K MHpPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIIBLHOTO BO3ACHCTBUSI )KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHHE MPOSBISTH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHHSA KYJbTYPbl 3J0POBbSi M 3MOIMOHAJIBLHOIO
0J1aronoyyus:

MOHMMAHUE W pean3als 3J0pOBOro ¥ 0Oe3omacHoro oOpa3a XHU3HU (3I0pOBOC IHTAHUE,
COOMIOICHNE THUTMEHUYECKHX NPaBUJI M HOPM, COaJaHCHPOBAaHHBIA pPEKUM 3aHATUH M OTHAbIXA,
peryisipHas GU3NYECcKash aKTUBHOCTH), OEPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAHHUE IICHHOCTU IMPAaBWJI WHIAMBUIYAILHOTO U KOJUICKTUBHOTO OE30MACHOTO IOBEICHHS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCIIEACTBUIA M HETIPUATHS BPESIHBIX MIPUBBIYCK (YITOTPEOJICHUS aTKOTOJISI, HAPKOTHKOB,
KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTMYECKOW W COLMAJLHOW HANpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAaKYIO I€SITETbHOCTD;

WHTEpEC K pasIuuHbiM cdepaMm TpoPecCHOHATILHOW NIeATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HMU;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIEC KAaK UCTOYHUKY KU3HHU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

TIOBBIIICHUE YPOBHS IKOJOTUUECKON KYJIBTYphI: MPUOOpPETEHNE OMBITA INIAHUPOBAHUS IMOCTYIKOB U
OLICHKU UX BO3MOXHBIX TIOCJIECTBUN JIJIs1 OKPYXKAIOILEH Cpeibl;

OCO3HaHUE TJI00AIEHOTO XapaKkTepa dKOJIOTHIYECKUX MPOOJIeM U MyTeHl UX PEIICHUS;

CIOCOOHOCTh HCTOJB30BaTh MPUOOpETaeMble MPU W3YYCHUU OWONOTUU 3HAHUS U YMEHUS TpH
permeHuu TpoOJjieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHUPOJIONOJIb30BaHUEM (COOIOICHNE TIPaBIII
MOBEJICHUSI B MPUPOJE, HAMPABICHHBIX HA COXpPAaHEHUE PABHOBECUSI B DKOCHUCTEMax, OXpaHy BHUJOB,
IKOCUCTEM, OoChepsl);

AKTUBHOE HENpUSITHE NEHCTBUN, MPUHOCALIUX BPEd OKpYXalolleld MPUPOJHOM cpele, yMEHHE
MIPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJOTUYECKHE TOCIEACTBUS MPEANPUHUMACMBIX JIEUCTBHN U
MpeA0TBpaIaTh UX;

HaJU4YMe Pa3BUTOrO IKOJIOTHIYECKOTO MBITIUICHHS], IKOJIOTHIECKON KYJIbTYpHI, OTIBITA IEITEIbHOCTH
SKOJIOTUYECKOM  HANpaBJIC€HHOCTH, YMEHHUS  pPYKOBOACTBOBAaTbCA HMHM B  [IO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOM M COLMAJIbHOW TMPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUYECKOH IESATENbHOCTH
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO HA JTUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

COBEpIIICHCTBOBAHUE S3bIKOBOM M UHTATEIbCKON KYJIBTYphI KaK CpeACTBa B3aUMOJCHCTBUS MEXIY
JIIOJIbMH U TTIO3HAHUS MUDA;



MOHUMaHUe crenupuKd OHONIOTMHM KaK HayKd, OCO3HaHus e poiau B (HOPMUPOBAHHUU
paIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JIaHUH IEJIOCTHOTO TPEICTABICHUS 00 OKpYXAroIIeM MHpe
KaK O €IMHCTBE NMPHUPO/IbI, YeTIOBEeKa U 00IIecTBa, B IO3HAHUHU MPUPOJAHBIX 3aKOHOMEPHOCTEH U peIIeHUN
poOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUII COBPEMEHHOM LMBWIIM3ALMU: 00ECIEYeHUsI HOBOTO
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE TIEPCICKTHUBHBIX OHOTEXHOJOTHH, CIHOCOOHBIX peIIaTh
pecypcHbIe TTPOOJIEMBl Pa3BUTHS YEIOBEUECTBA, IMOMCKA IMyTEeH BBIXO/A U3 III00ATBHBIX SKOJIOTUYECKUX
npobieM W o0ecreveHus: Iepexoja K YCTOMYMBOMY pPa3BUTHIO, PANMOHAIBHOMY HCIIOJIb30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OHOJOTHMYECKUX 3HAHWUH B MEISIX TOBBIMICHHS OOIICH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKLIMOHAJIHHON IPaMOTHOCTH
oOy4Jaroruxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMaHKE CYIIHOCTH METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh TOJyYaeMble 3HAHUWS I aHaTu3a W OOBSICHEHHS SBJICHUN OKPYXAIOIIEro MHpa U
MPOUCXOAMIMX B HEM M3MEHEHUH, YMEHHE JieNaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS JIAHHBIX C IEJIBIO TTOJTYYCHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHMS IS PEUIeHHs MpoOJieM B
peabHBIX KU3HCHHBIX CHUTYAIUsX;

OCO3HAaHME LEHHOCTH HAayYHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH TPOEKTHYIO U
UCCIIEIOBATEIBCKYIO EATSILHOCTh HHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTH M CIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTMU B COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO mpeameTa «bruonorus» BKIOYAOT: 3HAYMMbIE
s QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHApPHBIE  (MEXIIPEIMETHBIE)
OOIIeHAYYHbIE TOHSITHS, OTPAKAIOUIUE IEJIOCTHOCTh HAyYHOM KapTHHBI MUpa U CHEIU(PUKY METOJ0B
MMO3HAHUS, WCIOIB3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTHs, SBJICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (PaKT, MPUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIelIOBaHUE, HAOIIOACHHE,
U3MEpEeHUe, OKCICPUMEHT U JpPYruX), VHHUBEpcaJdbHbIC YYeOHBIC JEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), o0ecrieunBaromue GpopmMupoBaHre QyHKIMOHAIBHON TPAMOTHOCTH
M COIMAJIBHOM KOMIIETEHIIMH OOYyYaroIUXCs, CIOCOOHOCTh OOYYaIOIIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCalbHble y4yeOHbIE JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPaMMBbI CpPeIHEro OOIIero oOpa3oBaHUs JIOJKHBI
OTpaXkaTh:

OBi1aieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTYATH3UPOBATH MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHHWHM 3HAHWH TMPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAJM3a, CHHTE3a,
CpaBHEHUS, Kiaccupukanuu, 0000IIeHNUs), pACKPBIBATh CMBICII OMOIIOTUYECKUX TMOHATUH (BBIIEISITH MX
XapaKTepHbIC TPU3HAKH, YCTAHABIMBATD CBSI3U C IPYTHMH ITOHSATHSIMH);

OTIpEICTISATh 1ENN ACSITeNbHOCTH, 3a7aBasi MmapaMeTpbl U KPUTEPHH WX TOCTHIKEHHS, COOTHOCHUTH
PE3YIIbTAThI NEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MTOHATHS IS 00bsICHEHUS (DAKTOB U SBICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTMUECKHE paCCYXACHUS (MHAYKTHBHBIC, NETYKTUBHBIC, 110 AHAJIOTHH), BBIABJISATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYITHPOBATH BBIBOJLI H
3aKJIIOUCHNS;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CPEICTBA JUIsl TPEICTABICHUS CYIICCTBEHHBIX CBSI3CH W
OTHOIIIEHWH B U3Y4YaeMBIX OHOJOTMUECKHX OOBEKTaX, a TaKXe MPOTUBOPEYH pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH pEHICHUST TPOOJEMBbI ¢ Yy4E€TOM aHaIM3a HWMEIOIIMXCS MaTepuaibHBIX U
HEeMaTepUaIbHBIX PECypPCOB;



BHOCUTb KOPPEKTHUBHI B JEATEIHHOCTb, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEISIM, OLICHUBATH
PHUCKH TIOCTIEACTBUMN JCATEIHHOCTH,

KOOPIUHUPOBATh ¥  BBIONHATH pabOTy B  YCIOBUSAX  pPEalbHOrO, BUPTYAIBHOTO |
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BIIQJICTh HAaBBIKAMU Y4E€OHO-MCCIIEIOBATEIbCKOW W TMPOEKTHON JEATEeIhbHOCTH, HaBBIKAMHU
paspernieHust mpo0JeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJI0OB [TO3HAHMUS;

WCIIOIb30BaTh  PA3JIMYHbIE BHJBI  JEATEIBHOCTH II0 TIOJYYCHHUIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHECHHUIO B yUEOHBIX CHTYAIUSX, B TOM YHUCIIC MPU CO3AaHHUH
Y4€OHBIX ¥ COLUATBLHBIX POCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIICHUS, BIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMH
MOHATHIMM U METOIAMH;

CTaBUTHh U (pOpMYITHPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHON JACSITEILHOCTH U )KU3HCHHBIX
CUTYaIUsX;

BBISIBIIATh ITPUYMHHO-CJICICTBEHHBIC CBSI3M U aKTyaJlW3HPOBATh 3aJady, BBIIBUTATh THUIIOTE3Y €&
pEllIeHrs, HAaXOJIUTh apryMEHTHl IS JOKa3aTeNbCTBA CBOMX YTBEP)KICHHUH, 3aqaBaTh IMapaMeTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJIyUCHHBIE B XOJ€ PELICHHS 3aJaud pPe3yJbTaTbl, KPUTUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MIPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  IICJICHANIPABIICHHBIM IMOMCK TIEPEHOCA CPEJICTB W CIOCOOOB JCHCTBHS B
npodeccuoHaNbHYIO Cpeny;

YMETh NEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M ITPAKTUUYECKYIO 00JIACTH KUZHEACSITEIILHOCTH;

yMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE WJEH, TIpeJlaraTh OPUTHHAIBHBIE MOAXObI U PEIICHUS, CTABUTH MPOOJIEMBI U
3a/1auu, AOMYCKAIOIINE AIbTEPHATUBHBIC PEILICHMUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOUYHMKAX MHQPOpMAIUH (TeKCTe y4eOHOTro MocoOus, HaydyHO-
MONYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIIOBAPSAX M CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh HH(DOPMALMIO Pa3TUYHBIX BUAOB U (OpPM MpeAcTaBIeHUS, KPUTHUECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(dbopMyIHpoBaTh 3aIIPOCHI U PUMEHSATH PA3TUYHBIE METO/IbI TIPU MOUCKE U 0TOOpE OMOIOTUYECKOM
nH(popMaIuu, HeOOXOAMMOMN VISl BBITIOTHEHUS YI€OHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIH30BAHUS PA3TUYHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMpPATh ONTUMANBHYIO (OpMy MpencTaBiIeHHs OMONOTHYECKON HH(pOpMAIUN
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOIOTHYECKO MHPOpMAIIHEA:
MIPUMEHATh XUMHUUYECKHE, (PU3NUECKre W MaTeMaTHYEeCKUEe 3HAKW U CUMBOJBI, (opmyiibl, abOpeBUarypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAaHUA M 3aIlUTHl WH(OpMaiuu, WHOOPMAIMOHHOW 0e30MacHOCTH
JINIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o6menne:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax >KXU3HHM, aKTUBHO Y4aCTBOBAaTh B JIHAJIOTe WU
JTUCKYCCUU TIO CYIIECTBY OOCYKTaeMoW TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHUS
OTHOCHUTEJILHO BBHITIOJIHEHHSI TIPEIIaraéMon 3a7a4u, YIYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTH MO3UITUI
JOPYTUX YYaCTHUKOB JIMAIOra WIH IUCKYCCUHN);

pacro3HaBaTh HEBepOadbHBIE CpEACTBA OOIICHUS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHTYalldi, yMETh CMSTr4aTh KOH(MDIUKTHI M BECTH
TIEPETOBOPHI;



BJIAJIETh PA3IMYHBIMH croco0amMHu OOIICHHS M B3aMMOJEHCTBUS, NOHUMAaTh HAMEPEHUS APYTUX
JOJIEH, MPOSIBIIATh YBAKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPpEeKTHOU (hopme hopMynupoBathb
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHON U MHAUBUAYaAIbHON paboOThl MpU pELICHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBHIBATH HEOOXOJMMOCTH IMPHUMEHEHHsI TPYIIOBBIX  (QOpM
B3aMMOJICHCTBUS MPU PEeLICHUH Y4eOHOM 3a/1a4H;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHI ¢ y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO YjeHa KOJUIEKTHBA;

MPUHUMATD LIETH COBMECTHOM JIEATENBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH IEHCTBHA 1O €€
JOCTUKEHHUIO: COCTaBIISATh IUJIaH JAEWCTBUM, paclpeiensiTh pOdd C Y4E€TOM MHEHHMH YYacTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU paboTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO Y4YacTHMKA KOMaHIbl B OOUIMI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OIIEHUBATh HAEU C TO3UIMH HOBU3HBI, OPUTMHAJIHHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISTh TO3UTHBHOE CTPATETHUECKOe MOBEICHHWE B PA3IMUHBIX CHUTYAlUSX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISIBICHUS MPOOJIEM U MX PEHICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHHM IIeJIeBbIe U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M TMIOCTYNIKaX MO OTHOIICHUIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBIO H 30POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTFHO OCYIIECTBIIATH TIO3HABATENFHYIO JIESITEIbHOCTD, BBISBIISITH MPOOJIEMBI, CTABUTH U
(dbopMyIHMpOBaTh COOCTBEHHBIE 337]aUll B 00Pa30BATENbHOM NEATEILHOCTH U )KU3HEHHBIX CUTYAIHUSIX;

CaMOCTOSITENTFHO COCTaBIISAITh IUIAH pEIIeHUS MPOoOJIeMBbl € YYETOM WMEIONIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

paciMpsATh paMKU y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBATh (DOPMUPOBAHHIO M TIPOSIBICHUIO NIMPOKON SPYIUINH B Pa3HBIX 00JIACTSIX 3HAHUH,
MIOCTOSIHHO IMOBBIIIATh CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATENBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU IO3HABATEJIbHOM pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX JACHCTBUI U
MBICTHTEIBHBIX TPOIECCOB, MX PE3yJbTaTOB W OCHOBAaHW, WCIIONB30BaTh MPUEMBI pedIeKcHu s
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHS IO UX CHIDKEHHIO;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YJIbTAaTOB JAESATEIbHOCTH;

3) npuHsATHE CeOs U APYTrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYTOro YeJlIoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpeameTrHsie pe3ynbrarhl ocBoeHus mporpammbl COO 1o Ouonormu Ha 0a30BOM YypOBHE
BKJIIOYAIOT crienuduyeckue A yaeOHoro npenmera «buonorus» HaydyHble 3HAHUS, YMEHHUS U CIIOCOObI
JNEHCTBUI 1O OCBOCHMIO, HWHTEpPIPETallMd U MpeoOpa3oBaHUIO 3HAHUM, BHJBI JESATEIBHOCTU IO



MOJIyYEHUIO HOBOTO 3HAHMS U MPUMECHCHHUIO 3HAHWKM B PA3IMUHBIX Y4eOHBIX CHUTYaIUsIX, a TaKKe B
peaNIbHBIX JKM3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouosoruei. B mporpamme mpeameTHbie pe3yNbTaThl
MIPEJICTaBJICHBI TI0 TOJaM 00y4YeHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUs yueOHoro mpenmera «buonorus» ¢ 10 kKnacce TOMKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUHN O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHMHbBI MHpa W HAYYHOTO
MHUPOBO33PEHHUSA, O BKJIaJ€ POCCUUCKHX M 3apyOeKHbIX YUYEHBIX-OHMOJIIOTOB B pa3BUTUE OHOJIOTHUH,
(yHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/]a4;

YMEHHE pacKpbIBaTh COJIEpP)KaHHWE OMOJOTMYEeCKHX TEPMUHOB M MOHSTHM: >KU3Hb, KJIETKA,
opranm3M, MeTabonm3m (OOMEH BEHIECTB W MPEBPAICHUE HSHEPTUHU), TOMEOCTa3 (caMOoperyssius),
ypOBHEBasi OpraHU3allvds >KUBBIX CHUCTEM, CaMOBOCIpPOHU3BeAEHHE (PErpOoyKIHs), HACIEACTBEHHOCTD,
M3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE U3Jlaratb OMOJIOTUYECKUE TeOpuH (KJIETOYHAsl, XPOMOCOMHAs!, MyTallUOHHAs, [IEHTpaIbHasl
JorMa MoJeKyJisipHod Ouosnorun), 3akonsl (I. Mengens, T. Moprana, H. V1. BaBuioBa) u yuenus (o
LEHTpax MHOro0Opa3usi W MPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. VM. BaBumnona), ompenensartsb
TPaHUIBI UX IIPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOJIaMU HAy4YHOTO MO3HAHUS B OMOJOTUU: HAOIIOJCHHE U OMHMCAHUE KUBBIX
CHCTEM, TMPOIECCOB M SBJICHUH, OpraHM3alusi M MPOBEACHUE OHOJIOTMYECKOTO OSKCIIEPHMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKAY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJTyYCHHBIX PE3yJIbTaTOB, MCIOIH30BAHHBIX HAYYHBIX TMOHATHUH, TEOPHHA M 3aKOHOB, YMEHHE JEJaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIJICISATh CYIICCTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK NPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHu3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
NpeBpamieHusi JHEPrud B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTII0JJOTBOPEHHUSI, PAa3MHOKEHUSI, MHAUBHIyaTbHOTO PA3BUTHS OPraHU3Ma
(oHTOTEHE3);

yYMEHHE TIPUMEHSATh MOMyYeHHbIC 3HAHUS NIl OObSACHEHUs OMONOTMUYECKUX MPOILIECCOB U SBICHHH,
IUISL TIPUHSTHS TPAKTUYECKUX PEUICHUH B MOBCETHEBHOHN JKH3HU C IIETbI0 oOecreueHus] 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3/I0POBbSl OKPY)KAIOLIMX JIHOAEH, COONIOJEHUS HOPM I'PAaMOTHOIO TOBEACHUS B
OKpY’Kalole TMPpUPOJHONW cpele, TOHUMaHHE HEOOXOJUMOCTH  HCIOJIb30BAaHUS  JTOCTHIKEHUUN
COBPEMEHHOM OMONIOTUU ¥ OMOTEXHOJIOTHH TSl palliOHAILHOTO MPUPOIOTIOIb30BAHHUS;

YMEHHE pelIaTh dJIEMEHTapHbIEe TeHETHYECKHE 33Ja4ll Ha MOHO- W JAWTHOPHIHOE CKPEIIUBAHHE,
CIIETNIEHHOE HACJEeIOBAaHUE, COCTABISATh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS ISl TpeAcKa3aHus
HaCJIeI0BaHMsI IPHU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMONHSITH JTA00pATOPHBIE M MPAKTHUYECKHE pabOThI, COONIOAATh MpaBuUia Mpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTUYECKH OICHMBAThb M HMHTEPIPETUPOBAThH HWHGOpMAILMIO  OHUOIIOTHUYECKOTO
COJZIep KaHMsI, BKIIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS W3 PA3IMYHBIX WCTOYHHKOB (CPEICTBA MAacCCOBOM
nH(pOpMaIIUY, HAYYHO-TIONMYJSPHBIE MaTepHalbl), STUYECKUE ACHEKThl COBPEMEHHBIX MCCIEIOBAHUN B
OMOoJIOTHH, MENIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE U YCTHBIE COOOILIEHMS, 00001as OHOJOTHYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaMOTHO MCIIOIH30BATh TIOHATHWHBIN ammapar OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUs yueOHOro mpenmera «buonorusi» ¢ 11 Knacce TOMKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUHN O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U HAy4YHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GyHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3aa4;

YMEHHE pPaCKpbIBaTh COJEpPKaHWE OMOJOTUYECKHMX TEPMHUHOB U TIOHSATHH: BHUJ, TMOMYJSIUS,
TeHO(OH/I, DBOJIIOIMUS, ABMKYIIUME CHIBI ((PaKTOphI) SBOJIOIUHU, MPUCITOCOOJEHHOCTh OPTaHU3MOB,
BUI000pa30BaHuE, SKOJIOTUYECKHE (PAKTOPBI, SKOCHUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI, LIEH
MATaHUS, SKOJIOTUYECKAsl MUpaMKIa, OMoreoreHo3, onocdepa;

yYMEHHE H3JIaraTh OMOJOTHYecKHe Teopuu (dBoionmoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHs ABOJIOIMHU), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsiimeBoro cxoactsa K. M. bapa, yepenoBanus



TNIaBHBIX HampaslieHu# u myrteid sBomonnu A. H. CeBeproBa, yuenusi o 6uocdepe B. U. BepHanckoro),
OTIpEEIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHUE BIIaJIETh METOJAMHU HAayYHOTO MO3HAHUS B OMOJIOTMM: HAOIIOACHUE M ONHCAHHE KHUBBIX
CUCTEM, NIPOLECCOB U SBJIICHUH, OpraHu3alus U TPOBEACHHE OHOJOTHYECKOr0 HKCIEPUMEHTA,
BBIJIBKCHUE THUIIOTE3bl, BBIIBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYeMBIMH BEITUYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3YyJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JesaTh
BBIBOJIbl HA OCHOBAHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATh CYHIECTBEHHbIE IPU3HAKA CTPOCHUS OHOJIOTHUYECKUX OOBEKTOB: BHUJOB,
MOMYJISAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTEOLIEHO30B M HJKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  HW3MEHYUBOCTH,  €CTECTBEHHOIO  OTOOpa,  BHJI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMYECKHX (DaKTOPOB HA OPraHU3MBI, IepeHoca
BEUIECTB M IOTOKA JHEPrMH B HKOCHUCTEMAax, aHTPOIOTEHHBIX H3MEHEHHH B HSKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

YMEHHE MPUMEHSITh MOJIyYeHHbIE 3HAHUS JJIs1 OObSICHEHHSI OMOJIOTMYECKHUX MPOIECCOB U SIBICHUI,
IUIsL TIPUHSTHS TPAKTUYECKUX PEUICHUH B MOBCETHEBHOM JKM3HU C IEJbI0 oOecredeHus] 0e30MmacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYKAIOIIUX IOJCH, COOMIOACHHUS HOPM TPaMOTHOTO MOBEACHUS B
OKpYXKalolleld MPUPONHOW CpeAe, TOHUMAaHWE HEOOXOAMMOCTH  HCIIOJIB30BAHHS  JOCTH)KEHUH
COBPEMEHHOM OMOJIOTHH JJISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHHS,

YMEHHE peniaTh dJIeMEHTapHble OMOIIOTUYECKHE 33a]]au, COCTABISATh CXEMBbl MEPEHOCA BEIIECTB U
SHEPTUH B dKocucTeMax (I[enu MUTaHus);

YMEHHE BBINOJIHATH J1a00paTOpHbIE M MpaKTH4YECKHE paboThl, COONIOAATh MpaBWiia Mpu padboTe ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPHUTHYECKH OLCHUBATh W HWHTEPIPETHPOBATH HMHPOPMALUIO  OHOIOTHYECKOTO
COJIEp>KaHusl, BKJIIOYAIOIIYIO TICEBAOHAYUHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBAa MacCOBOM
nH(poOpMallMK, HAY4YHO-TIOMYJSpPHbIE MaTepualbl), paccMaTpUBaTh IJ100AJbHBIE  3KOJOTHYECKHE
poOJIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

yMEHHE CO3/]aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001ast OMOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB, IPAaMOTHO UCIOJIb30BaTh NOHATHIHBIN annapaT OMOJIOTHH.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB dopma
JJIeKTPOHHbIE
peajmn3anum
Ne HaumenoBaHue pa3jiesioB U (undposbie)
Konrtpoubnbie IIpakTnueckue BOCIIUTATEJIBHOI0
n/n TeM NPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI eCVDChI NMOTeHLHAIA
PeEEYP TeMblI
1 EHONOMS. KAK HAVKa 2 bu6mmorexa [IOK Hcnonb3oBanne
YK https://m.eds00.ru/7f41¢c292 = BocnuTaTEIbHBIX
5 JKuBEIe cUCTEMEI U X 1 bu6mmoreka [IOK BO3MOJKHOCTEH
OpraHu3anus https://m.edsoo.ru/7f41c292  coaepxXaHUsl TEMbI
3 XUMHYECKUI COCTaB U 3 1 bubmnorexa LIOK 4epes moaoop
CTPOCHUE KJICTKU https://m.edsoo.ru/7f41c292 | COOTBETCTBYIOIIMX
4 XKuzHenesTenbHOCTh KIETKH 6 1 bubmmorexa [JOK S
A https:/m.edsoo.ru/7f41c292 |~ © HCHOML30BAHUCEM
O0P;
Pazmuoxenue u
5 T — 5 1 bubnnorexa [JOK Bxmitouenue B ypok
FHBHILY p https://m.eds00.ru/7f41¢c292 = BapuaHThI OJAYH
OpPraHHU3MOB
P MaTepuaia B
6 Hacnencreennocts n 5 1 2 bubmorexa [IOK UrpoBoii popme
U3MEHYMBOCTh OPraHU3MOB https://m.edso0o0.ru/7f41c292
JUIS TOAJIEP/KaHUS
7 Cenexuus oprann3MoB. OCHOBEI 3 1 bu6moreka LIOK MOTHBAIUH
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292 06ydaomuxes K
IIOJIyYEHUIO
3HAHUS,
bubmuoreka [JOK
8 PesepBHOE Bpems 1 [Tpumenenne Ha

https://m.edsoo0.ru/7f41c292

ypoKe
HHTCPAKTUBHBIX
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(dhopM paboTHI C
00yJaroIUMUCS:
MHTEJUIEKTYaIbHBIX
urp,
CTUMYJIHPYIOIINX
MMO3HABATEIHHYIO
MOTHBAIIHIO
o0yJaromuxcs;
[IpumeHeHue B
nporecce
IpyINIIOBOI
paboTHI WK
paboTHI B mapax,
JUTSI BBIPAOOTKHU
HAaBBIKOB
KOMaHJHOM
paboTHI
00y4EeHHIO
B3aMMO/ICHCTBHS C

JAPYTHUMHU
00y4aroIUMUCs.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB dopma
DJIEeKTPOHHbBIE
peaau3zanuun
HaumeHnoBaHue pa3aesioB u (uudposBbie)
Ne n/n Koutpoabunie Ilpakruueckue BOCIIHUTATEILHOTO
TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoTbI NMOTeHLHAIA
pecypchl
TeMbI
1 D BOJIOLHOHHAS GHONOMHS 9 1 bubmuorexa [JOK Hcnonb3oBanue
https://m.edsoo.ru/7f41cc74 | BocnuTaTEIBHBIX
5 Bo3HHKHOBEHUE U pa3BUTHE 9 1 bu6mmoreka [IOK BO3MOKHOCTEH
JKM3HHU Ha 3emiie https://m.edsoo.ru/7f41cc74 conep;KaHUSA TEMBI
3 OpranusMbl 1 OKpyXxatrouias 5 bubnuoreka [IOK gepes moaoop
cpena https://m.edsoo.ru/7f41cc74 =~ COOTBETCTBYIOIINX
Coo01mecTBa 1 SKOJIOTUUECKHE bubmuorexa [JOK Saad
4 9 1 perieHus ¢
CUCTEMBI https://m.edsoo.ru/7f41cc74
HCII0JIb30BaHUEM
O0P;
Bxirouenue B ypox
BapHaHTHI MOJa4U
MaTepuaia B
UrpoBoit Gpopme
5 PesepBHoe Bpems 2 bubmotexa [JOK L HojepR
P p https://m.edsoo.ru/7f4lcc74 = MOTHBAaNUN
oOyJaronmxcs K
MTOJTYICHUIO
3HAHHS,
IIpuMeHeHue Ha
ypOKe
WHTEPAKTUBHBIX
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¢dhopM paboTHI C
00yJarOIUMUCS:
MHTEJUIEKTYaTbHBIX
urp,
CTUMYJIUPYIOIINX
MMO3HABATEIHHYIO
MOTHBAIIHIO
o0yJaromuxcs;
[IpumeHeHue B
nporecce
IpyINIIOBOI
paboTHI WK
paboTHI B mapax,
JUTSI BBIPAOOTKHU
HAaBBIKOB
KOMaHJHOM
paboTHI
00y4EeHHIO
B3aMMOJICHCTBHS C

JAPYTHUMHU
00y4aroIUMUCS.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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