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IHHOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mporpaMmbl Mo OHOJIOTHH TEOPETHYECKYIO OCHOBY Ul ONPEACICHHUS MOIXOIO0B K
(OpMHUPOBaHUIO COIEPXKAHUS Y4€OHOTO Ipeamera «bHOIOrus» COCTaBUIIM: KOHLENTYaJIbHbIE IOJIOKCHHS
@I'OC COO o B3anMOOOYCIIOBICHHOCTH IeNel, COAEpIKaHWs, Pe3yNbTaTOB OOydeHUs W TPEeOOBaHHMUA K
YPOBHIO TOATOTOBKH BBIITYCKHHKOB, TOJOKEHHUs 00 OOIMX WeNsX W NPHUHIUIAX, XapaKTePH3YIOIIHX
COBpPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero obOmero oOpa3zoBanusi B Poccuiickoli ®enepanun, a Takxke
NnoJioXeHuss o crneunduxke Ouojoruu, €€ 3HAUCHUHM B IIO3HAHMM JKMBOM INpHUPOIBl M 00ECIeYeHUU
CYIIECTBOBaHUs 4YeJoBeuecKoro obOmectBa. COrjaacHO Ha3BaHHBIM IIOJIOKEHHUSM, OIpPEeNiCHBl OCHOBHBIC
(YHKLIMY IPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6mosorum Ja€t MpencTaBIeHne O LENIX, 00 00mel cTpaTerni 00y4eHns, BOCITUTAHUS
U Pa3BUTUSl OOYYaIOLIMXCsSl cpencTBaMu ydyeOHoro mnpeamera «buomnorus», ompezpernsier o0s3aTeIbHOE
MPEeIMETHOE CONEpXKaHUe, €ro CTPYKTYpY, paclpelelieHHe IO pa3lenaM U TeMaM, PEKOMEHIYEeMYIO
[I0CJIEI0BATEIbHOCTh M3YYEHHUS! y4yeOHOro MaTepuana ¢ y4éTOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTHUKH 00pa30BaTeIbHOTO IPOoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJatONXCS.

HpI/I HN3YUCHHUU CCTCCTBCHHBLIX HAYK B COBpeMeHHOfI IIKOJIE OTPOMHOC 3HAYCHNC UMECT HATrJIAJHOCTD
yuebHOro Marepuana. HarmsmHocTs Iaér BO3MOXKHOCTH OBICTpee U IIIyOXe ycBauBaTh H3y4acMyIO TEMY,
IIOMOTaeT Pa300paTbesl B TPYAHBIX IS BOCIIPUATHS BOIPOCAX, U MOBBILIACT HHTEPEC K IPEIMETY.

OnHUM 13 OCHOBHBIX HPUHIMIIOB IOCTPOCHHS NPOTPaMMbl SIBISETCS MNPUHLMII AOCTYIHOCTH.
9KCHCpHMCHTaJ'II>HLIC JAaHHBIC, TMOJYYCHHBIC Y4YalllUMHUCA IIPU BBIINOJHCHUM KOJMYCCTBCHHBLIX OIIBITOB,
MO3BOJISIIOT  YYAIIMMCSl CaMOCTOSITETIbHO JA€JaTh BBIBOABI, BBIABIATH 3akoHOMepHocTH. lloaxonsl,
3aJI0’KCHHBIE B COZIEP)KaHUE MIPOrPaMMBbI Kypca, CO3at0T HE0OX0IUMBbIE YCIOBHSA U1l CHCTEMHOT'O YCBOCHUS
ydyaliuMucda OCHOB HAayKH, IJId O6CCHC‘ICHI/IH Pa3BHUBAIOIICTO U BOCIIMTHIBAIOUICTO BO3IL€I\/'ICTBI/IH O6y‘I€HI/IH Ha
JIMYHOCTH yuarierocs. @opMupyembie 3HaHUS JOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOCKICHHIA IIKOJBHHKA,
SIIPOM €r0 HayYHOT'O MUPOBO33PEHHUSL.

Hudpossie naboparopun «Touka pocTra» — 93TO KaYeCTBEHHBIH CKauyOK B CTaHOBJICHUH
COBPEMEHHOH ecTeCTBEHHOHaydyHOU labopaTopuu. Bce mporpamMmmHOoe oOecriedeHHE Ha PYCCKOM SI3BIKE.
Metoandeckue Marepuansl pa3paboTaHbl POCCHUHCKMMH METOAMUCTAMU M YYUTEISIMH B COOTBETCTBHUHU C
denepabHBIM KOMIOHEHTOM TOCYAapCTBEHHOro oopasoBaTensHoro Cranaapra o OMOJIOrHH.

Hudpossie naboparopun «Touka pocTta» SBISIFOTCS HOBBIM, COBPEMEHHBIM OOOpPYIOBaHUEM IS
MPOBEICHHUS CaMbIX Pa3IMYHBIX IIKOJBHBIX HMCCIEJOBAaHHH €CTECTBEHHOHAay4yHOro HampasieHus. C ux
MTOMOILBI0 MOXKHO IPOBOANTH PaOOTHI, KAK BXOASIIME B IIKOJIBHYIO IPOrpaMMy, TaK U COBEPILEHHO HOBBIE
HCCIIEIOBAHNSI.

B mporpamMe mo OHOIOTHMHM TakXKe YUUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM IJUYHOCTHBIM,
METanpeaIMETHBIM M NPEAMETHBIM pe3yibTaTaM oOy4deHus B (JOPMHUPOBAaHHUM OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIILHOM  JICATEIBHOCTH/YUCOHBIX  JCHCTBUN  OOYYarOIIMXCS IO  OCBOCHHIO  COJEPIKaHUS
OHMOJIOTUYECKOT0 00pa30BaHUSI.

B mporpamme mo Owmonormm (10—11 xmaccel, 0a30BBIi YpPOBEHb) pEajJM30BaH IPHUHIIUI
MIPEEMCTBEHHOCTH B M3y4YEHHWH OMOJIOTrHMH, Onaromapsi 4emy B HEHl IpOCMaTpHUBaeTCs HalpaBIEHHOCTb Ha
pasBUTUC 3HaHHI>'I, CBA3aHHBIX C (bOpMI/IpOBaHI/IeM C€CTECCTBCHHO-HAYYHOI'0O MHPOBO33PCHUA, LCHHOCTHBIX
OpPHEHTAllMH JMYHOCTH, 3KOJIOTMYECKOr0 MBIIIJICHUS, NPEACTABICHUH O 370pOBOM 00pase XHU3HH H
Oepe’KHBIM  OTHOLIEHHMEM K OKpyKaromedl mnpupogHoil cpene. [lostomMy Hapsgy ¢ H3ydeHHEM
00IIEONOIOTHYECKUX TEOPUH, a TaKKe 3HAHWH O CTPOCHUU JKMBBIX CHCTEM PAa3HOTO paHra W CyIHOCTH
OCHOBHBIX IIPOTCKAIOINMUX B HUX ITPOLECCOB B ITPOrpaMme 1o onoorun YACJIEHO BHUMAaHHUE UCITIOJIb30BAHUIO
MOJYYCHHBIX 3HAaHUH B TIOBCEJIHEBHOM >KM3HM Ui pEIIeHUs MpUKIaIHBIX 3afad, B TOM YHCIE:
NpoQUIAKTUKH HACJIEICTBEHHBIX 3a00JICBaHMI YeNOBEeKa, MEIHKO-TEHETUYECKOTr0 KOHCYJIbTUPOBAHUS,
00OCHOBaHUS JKOJIOTHYECKHU I1eJIeCO00pa3HOro TOBEJICHUS B OKPY)KaloIIeld MPUPOIHOW cpeje, aHaimu3a
BIIMSIHUSI XO3AHCTBEHHON JIEATEILHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX M UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenne BHUMaHHUs K IPUKIAJHOW HANpaBICHHOCTH y4eOHOro mpeamera «bronmorusy» mnpoauKToBaHO
HEOOXOJMMOCTBIO OOECIeUeHUs] YCIOBUN JUI PpEIICHUs] OJHOW W3 aKTYaIbHBIX 33jJ]ad IIKOJIHHOTO
OMOJIOrMYECKOro 00pa3oBaHMs, KOTOpas IMpeanojaracT (OPMHUPOBAHHE y OOYYAIOIIUXCS CIIOCOOHOCTH
a/1afITUPOBATHCS K M3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHE cpenHero obmiero oOpa3oBaHMs 3aHMMaeT BaxxHoe MecTo. OHa obecreunBaeT
(dhopMupoBaHue y 00yUarOUXCs IPEACTABICHUH 0 HAyYHOH KapTHHE MUPA, PaclIupseT U 0000IaeT 3HaHUs



0 )KMBOH TIpUpoJie, €€ OTIIMUUTENIbHBIX NMPU3HAKAX — YPOBHEBOM OpraHU3allii U 3BOJIIOIUH, CO3JIAET YCIOBUS
JUIS: TIO3HAHUSI 3aKOHOB KMBOM TPHUPOJBI, (HOPMHUPOBaHUS (YHKIIMOHAILHON TPAaMOTHOCTH, HABBIKOB
3I0POBOTO M 0€30MacCHOTO 00pa3a JKMU3HH, IKOJOTMYECKOTO MBIIUICHHSI, [IEGHHOCTHOTO OTHOUICHUS K YKMBOH
MPUPOJE U YETOBEKY.

Bonpmroe 3nadeHne OMOJOTHS MMEET TakKe U PElICHUS BOCHHUTATEIBHBIX M PAa3BHBAIOIIMX 3ajad
cpeanero odiero o0pa3oBaHus, COlMAIN3alul oOydatomuxcs. M3yuenue 61onoruu obecrneynuBaeT yCIOBHs
s (GopMUpOBaHUS  MHTEIUICKTYAIbHBIX, KOMMYHHKAIMOHHBIX W  HWH(QOPMAIMOHHBIX  HAaBBIKOB,
ICTETHYECKOW KYJIBTYpPBI, CIIOCOOCTBYET HWHTETpaldy OHMOJOTHMYECKHX 3HAHWWA C MPE/CTABICHUSMHU U3
JOpyTuX y4eOHBIX TPEAMETOB, B YaCTHOCTH, (M3MKW, XUMHHM WU reorpaduu. Ha3BaHHBIE MONOXKEHUS O
npeqHa3HadyeHud y4yeOHOro mpenMmeTra «BHOJOTHS» COCTaBWIM OCHOBY Ul ONpEAETICHUS MOIXOAOB K
0TOOPY Y CTPYKTYPHPOBAHHIO €TO COJIEPKAHMSI, IPEICTABICHHOTO B IIPOrpaMMe 110 OUOJIOTHH.

OTt60p comepkanusi yuebHOTO Tpenmera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C MO3UITUI
KYJIETYpOCOOOPa3HOTO MOAX0/Aa, B COOTBETCTBHU C KOTOPBIM OOYYalolIHecsl JOJKHBI OCBOUTH 3HAHUS M
yMeHUsI, 3HauMMble s (OpMUPOBaHUS OOIIeH KyIbTYpHl, OMNPEAEISIONINE aleKBaTHOE TIOBEICHHE
YelloBeKa B OKPYJKaIoIed MPHUPOTHON cpefle, BOCTpeOOBaHHBIE B MOBCEIHEBHON JKM3HHU M NPAKTUIECKOH
nesitennbHOCcTH. Ocoboe MecTo B ATOH crcTeMe 3HAHWN 3aHUMAIOT 3JIEMEHTHI COJIepKaHuUsl, KOTOPBIE CITYKaT
OCHOBOH a1 (OPMHPOBaHHS TPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa |
[IEHHOCTHBIX OPHEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIONINX TYMaHH3AINH OMOJIOTHYECKOTO 00pa30BaHMsL.

CTpyKTypupOBaHUE COAepX aHus YIeOHOT0 MaTepuaia B MporpaMMe MO OMOJIOTHH OCYIIECTBICHO C
y4€TOM MPHOPUTETHOTO 3HAYCHMs 3HAHWH 00 OTIMYHUTENBHBIX OCOOCHHOCTSX JXUBOW MPHPOIBI, O €
YPOBHEBOW OpraHM3allMd ¥ OHBOJIONWU. B COOTBETCTBHHM C STUM B CTPYKType Y4eOHOTO NpeaMera
«buonorus» BbIAEIEHBI CACAYIOIINUE coaepKareibHble auHuu: «buonorusa kak Hayka. MeToapl HAy4yHOTO
no3HaHus», «Kierka kak Ononornveckas cucremay, «OpraHusM Kak OuoJormyeckas cucremay, «Cucrema u
MHOT000pa3yue OpraHMYecKOro MHpa», «OBOJIONHS XHUBOH HPUPOIBI», «IKOCUCTEMBl W MPUCYIIHE UM
3aKOHOMEPHOCTH.

Henp n3ydenus yaebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJCHUE OOYUYAIOIIUMUCS
3HAaHWSIMUA O CTPYKTYpPHO-(YHKIMOHAIBHOW OPraHW3allMH >KUBBIX CHCTEM Pa3HOTO paHra M MpUOOpeTeHue
YMEHHH HCIIONIb30BaTh ATH 3HAHUS JJIS TPAMOTHBIX JIEWCTBUN B OTHOIIEHHH OOBEKTOB KHBOW MPHUPOIBI H
PENIeHNs Pa3TNYHBIX KU3HEHHBIX MTPOOIIEM.

JocTmxeHre e u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTCs
pPELICHUEM CIIEIYIOIINX 3a/1ay:

OCBOGHHE OOYYaIOMUMUCS CHUCTEMBl 3HAaHMHA O OHWOJOTHYECKUX TEOPHSIX, YYEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, NpaBHiaX, CIYXKallMX OCHOBOU Miisi (OpMHUpOBaHMS MPEICTABICHUI O
€CTeCTBCHHO-HAYYHOW KapTHHE MHpa, O METoJaX HAay4yHOTO IIO3HAHWS, CTPOCHHH, MHOT0o00pasuu u
O0COOCHHOCTSIX JKHMBBIX CHCTEM PA3HOTO YPOBHS OpPraHM3AIllH, BBIJAIOIIMXCS OTKPBITHUSAX M COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

(dbopmupoBaHue Yy 00ydYaIOMIUXCs TTO3HABATEbHBIX, MHTEIUIEKTYILHBIX U TBOPUYECKUX CITOCOOHOCTEH
B TIpoIlecce aHallM3a JaHHBIX O IMYTSX Pa3BUTHS B OWOJIOTMH HAYYHBIX B3TJSAOB, HJIEH W TOIXOJOB K
H3YYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUY;

CTaHOBIICHHE Y 00yUaromuxcsi o0uield KyibTypsbl, (DyHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHHUN
OOBSICHATh U OIICHWBATH SIBIICHUS OKPYXKAIOIIETO0 MHpa XUBOW MPHUPOABI HA OCHOBAaHWHW 3HAHWU W OIBITA,
MOJTYYEeHHBIX MIPU U3yUEHUH OMOJIOTHY;

(opMupoBaHue y 0Oy4aromuxcsi yMEHWH WILTIOCTPUPOBATh 3HAUEHHE OHMONOTMYECKHX 3HAHWHA B
MPAKTHYECKON NIeATENIbHOCTH YeJIOBeKa, pA3BUTHH COBPEMEHHBIX MEAWLIMHCKAX TEXHOJOTHHA U
arpoOHOTEXHOJIOT Ui,

BOCTIUTaHKE YOSKAEHHOCTH B BOBMOKHOCTH IMO3HAHHUS YE€JIOBEKOM >KUBOW MPUPOJIBI, HEOOXOIUMOCTH
Oepe)XHOTO OTHOMICHHWS K HeH, COONIONEHUS OSTHYECKHX HOPM TPH MPOBEACHUH OWOIOTHYECKHX
HCCJICIOBAHUIT;

OCO3HAHUE LIEHHOCTH OMOJIOTMYECKMX 3HAHWHU Ul TOBBILICHUS YPOBHSI SKOJOTMYECKOH KYIBTYpHI,
Ut hOPMHUPOBAHMUS HAYYHOTO MHUPOBO33PEHHUS;

MIpUMEHEHNE TPUOOPETEHHBIX 3HAHUN M YMEHHH B TIOBCETHEBHOW KM3HH JJISl OLIEHKH MOCIEACTBUN
CBOCH AEATENILHOCTH 10 OTHOIICHUIO K OKpPY’)KalomIeH cpejie, COOCTBEHHOMY 3/I0POBbIO, 00OCHOBaHUE H
co0JIroIeHre Mep IPOPUIIAKTUKH 3a00JICBAaHHIA.



B cucreme cpennero obmiero odpazoBanus «buosorusy, nzydaemas Ha 0a30BOM YPOBHE, SIBISIETCS
00s13aTeNbHBIM y4eOHBIM MPEIMETOM, BXOJISIIAM B COCTaB MpeaAMeTHON obnacti «EcTecTBeHHO-HAYYHBIC
MIPEIMEThD».

Jia m3ydenns Ononoruy Ha 6a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHusl OTBOAUTCA 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Hemenmo), B 11 kimacce — 34 waca (1 gac B Henelmo).

COJAEP)KAHUE OBYUYEHMUS

10 KJIACC

Tema 1. buoJsiorust kak Hayka.

Buonmornst kak Hayka. CBsi3p OHOJOrMM C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTHMHU
€CTeCTBEeHHBIMH HayKaMmu, ¢unocodneit, ITUKOH, SCTeTUKON U mpaBoM. Pons Guosoruu B (hopMHUpOBaHUU
COBPEMEHHOH Hay4yHOH KapTHHBI Mupa. CucrtemMa OMOJIOTHYECKUX HAYK.

Metoabl TO3HAHMSI JKMBOM TpUpOAbl (HAOMIOAEHUE, OSKCIIEPUMEHT, ONHCAaHHe, H3MEpEHHE,
KJTaccupuKaIus, MoIeIUPOBaHNe, CTAaTUCTHYECKas 00paboTKa JaHHBIX ).

JdemoHcTpaumu:

[Toptpetsr: Y. Japsun, I'. Menaens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmuup! 1 cxeMbl: «MeTobI TO3HAHUS KUBOK MPUPOIBD.

JlaGopaTopHble U IPaKTHYeCKUE PA0OThI:

[IpakTuaeckas padora Ne 1. «/cromp30BaHUE Pa3NUIHBIX METOJOB NPU H3YUCHUH OMOIOTHUYECKUX
00BEKTOBY.

Tema 2. ZKuBble cucTeMbI U MX OPraHU3ALMS.

’Kusbie cuctembl (OMOCHCTEMBI) KaK IMpenMeT h3ydeHus Owonormu. OTIUYHE JKUBBIX CHUCTEM OT
HEOPraHWYECKOW MPUPOIBL.

CpoiicTBa OMOCHCTEM W WX pa3HOOOpaszue. YPOBHH OpraHM3ald OMOCHCTEM: MOJIEKYIISPHBIH,
KIJIETOYHBIN, TKAHEBbIH, OPTraHU3MEHHBIN, TTOMYJISIIHOHHO-BUIOBOM, SKOCUCTEMHBIN (ONOTe0IeHOTHYECKHUH),
OounocdepHsIil.

JdemoHcTpaumu:

Tabmuwe! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «YPOBHHU OPraHU3ALMH )KUBOU IPUPOABD.

Ob6opynosanue: Mozenb Monekynsl JTHK.

Tema 3. XuMuuyeckuii cocTaB U CTPOeHHE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XMMHUYECKHE 3JIEMEHTBI: MaKpOIJIEMEHThI, MUKpPOJIEMEeHTHL. Boaa u
MUHEpaJbHbIE BELIECTRA.

OyHKIMK BOJIBI M MUHEPAITFHBIX BEIIECTB B KieTke. [lognepkanue 0cMOTHYIECKOro OaaHca.

Benku. CoctaB u crtpoeHune OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. Heszamenumbie u
3aMEHHMbIE aMHHOKHCIOTHl. AMHMHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOH MOJEKYIbI
(mepBuYHAst, BTOpHUYHAS, TPETHUYHAsI M UETBEPTUYHAA CTPYKTypa). XHMMHUYECKHE CBOWCTBA OEIKOB.
Buonornueckue GpyHKInuU OCIKOB.

depMeHTHl — OMojoruyeckue karanuzaropsl. CTpoeHue (epmeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas
cneunduanocts. Kopepmentsl. Buramunsl. OTnnuuns pepMeHTOB OT HEOPraHUYECKUX KaTalIlu3aToOpOB.

YrieBoabl: MOHOCaxapu/Ibl (TII0K03a, pub03a 1 J1e30Kkcuprbo3a), nucaxapuibl (caxaposa, JIakTo3a) U
noJicaxapu bl (Kpaxmai, TIIMKOTeH, LeJlIioo3a). buonornueckue GpyHKUNMU yrieBomoB.

Jlunuaer:  Tpurnmuuepuasl, ¢ochonunuapl, crepounsl. [uapodunbHO-TUAPOGOOHBIE CBOMCTBA.
Buonornueckue ¢pynknuu nunuaos. CpaBHEHHE YTIEBOIOB, OSIIKOB U JINMTHJIOB KAK HCTOYHUKOB SHEPTHH.

Hyxnennossie kucnoter: JJHK n PHK. HykneoTunbr — MoHOMEPHI HYKIIEMHOBBIX KHCIOT. CTpOeHHE U
¢ynkunu JHK. Crpoenne u ¢pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKIHH.

Hutonorust — Hayka o kietke. KierouHas Teopust — mpuMep B3auMOJCHCTBUS uaeH U (HakToB B
HayYHOM MO3HAHWH. MEeTOAbI H3yUeHHS KIETKH.

Knerka xak menoctHas xuBas cucrema. OOIIne MpU3HAKU KIIETOK: 3aMKHYTasi Hapy»Has MeMOpaHa,
moutekybl JJHK kak renernueckuii anmapar, cucreMa CHHTE3a Oelka.

Tuns! KIETOK: 3yKapHOTHYeCKas U Mpokapuotuieckas. OcoOEHHOCTH CTPOCHHS MPOKAPHUOTUIECKON
kinetkn. Kitetounass crenka Oakrepuil. CTpoeHHE »SyKapHOTHYECKON KieTkH. (OCHOBHBIE OTIIHMYHS
pacTUTENbHOM, )KUBOTHOM M IPUOHOM KIIETKH.

[loBepxHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAIMKC, WX (YHKIUH.
[Tna3maTrueckas mMemOpana, e€ cBoiicTBa W ¢yHkuuu. lluroriasma u e€ opraHouzabl. OgHOMEMOpPaHHBIC



opranouasl knetku: OIIC, ammapar [ompmkm, nm3ocombl. IlomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MHUTOXOHIPHH, TIACTHABL. [IpoucxokaeHne MHUTOXOHIPHH M IuiacTun. Buasl minactua. HememOpanHbie
OPTraHOUJIbI KJICTKH: pUOOCOMBI, KJICTOYHBIN IEHTP, [ICHTPUOJIA, PECHUYKH, KI'YTUKUA. DYHKIIUN OPTaHOUIOB
KJIETKU. BxmtoueHus.

Anpo — perymnstopHbIi neHTp KieTku. CTpoeHue siapa: smepHas 000JI049Ka, Kaproruia3mMa, XpoMaTHH,
SIIPBIIIKO. XPOMOCOMBL.

TpaHcnopT BelEeCTB B KJIETKE.

JdemoHcTpauuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. [neiinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
VYunkunce, P. ®panknun, K. M. Bap.

Huarpammel: «Pacrnipenenenrie XMMHUUYECKHUX JJIEMEHTOB B HEXMBOW mpupoje», «PacmpenenenHue
XUMHYECKUX JIEMEHTOB B KUBOU MTPHPOJIEN.

Tabmuupr u cxembl: «llepuonnveckass TabiuMNa XUMHUYECKUX DIIEMEHTOB», «CTpOCHHE MOJIEKYJIbI
Bomb», «bmocuHTe3 Oenka», «CTpoeHme MoONeKyilbl Oenka», «Ctpoenue depmenta», «HyxienHoBbIe
kucnotel. JIHK», «Ctpoenme momekymsr AT®», «CTpoeHme 3yKapHOTHYECKON KieTkn», «CTpoeHne
KUBOTHOM KJIeTkn», «CTpoeHHe pacTUTENbHOW KIeTKn», «CTpoeHHe MpOKapHOTHUYECKON KIETKH,
«CTpoeHue sapa KIETKNY, «YTIACBOAB, «JIUmuab.

O6opynoBaHHe: CBETOBOH MHKPOCKOI, O0OPYIOBaHHE LISl TPOBENCHUS HAONMIOICHHA, W3MEPEHHA,
SKCIIEPUMEHTOB, MUKPOIIPETIapaThl pACTUTEIHHBIX, )KUBOTHBIX M OaKTEPHUAIbHBIX KIETOK.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

Jlaboparoprast padora Ne 1. «/3yuyeHHWe KaTamUTHYECKOW aKTHBHOCTH (epMEeHTOB (Ha mpumepe
aMUIIa3bl WK KaTalla3bl)y.

JlabopaTtopHas pabora Ne 2. «3ydeHue CTPOCHHs KIETOK pAacTEHUH, >KUBOTHBIX M OaKTepwil moj
MHUKPOCKOITOM Ha TOTOBBIX MUKpPOIIpenaparax U ux OIMHCaHue».

Tema 4. ’KuzHeessTeJIbHOCTb KJIETKH.

OOMEH BeIIeCTB, WIM METa0oau3M. AccUMWIAuUS (TUIACTUYCCKUA OOMEH) U JTUCCHUMIIISAIUS
(oHepreTndeckuii 0OMEH) — JIBE CTOPOHBI €JUHOTO Tpolecca Meradonu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U PHEPTHH B TOHUMaHUH METa00IH3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBINA U TeTepoTpodHbIid. Poms ¢epMeHTOB B 0OMEHE BelIeCTB U
MIpEeBpAIEHUH YHEPTUU B KIIETKE.

®orocunre3. CBeToBas u TeMHOBas (a3l QorocuHTe3a. Peaknmm QorocuuTe3a. DPpdekTHBHOCTH
(dbotocunTe3a. 3HaueHne (GOTOCHHTE3a JUIS JKW3HU Ha 3emie. BrusHue yciaoBui cpeipl Ha (HOTOCHHTE3 U
CIIOCOOBI MOBBIIIEHHS €0 MPOAYKTUBHOCTH y KYJIbTYPHBIX PACTEHHI.

XemocuHTe3. XeMOCHHTe3Upylolye OakTeprui. 3HaueHHe XeMOCHHTEe3a IS )KU3HU Ha 3eMiie.

DHepreTUdecKkuil 0OMEH B KiIeTKe. Pacieruienue BemiecTs, BEIIETICHAE U aKKyMYJIMPOBaHHE SHEPTUU
B KJIETKe. JTanbl 3HepreTudeckoro ooMeHa. ['mukonms. bpoxenue u ero Buabl. KuciopoaHoe oxkucieHue,
WM KJIeTouHOE Abixanue. OkucautensHoe hochopriupoBanue. DPPEKTUBHOCTh SIHEPrETHIESCKOT0 OOMEHa.

Peaknmu martpuunoro cunresa. ['enermdeckas wmHpopmamms u JJHK. Peamuzamus renerndeckoit
nH(pOpMaIuu B KIIeTKe. | eHeTHyeckuit kKoJ u ero coicrBa. TpaHckpurus — MatpuuHblii cuaTe3 PHK.
Tpancnsimust — OumocuHTe3 Oenka. Drtanbl TpaHchsuuu. KoaupoBaHne aMuHOKMCIOT. Poib pubocom B
OnocuHTe3e OeKa.

Hexnerounslie ¢opmbl xu3Hn — Bupychl. Mcrtopusi oTtkpeitusi BupycoB (. M. MBaHOBCKuiA).
Oco0eHHOCTH CTPOCHHA M >KH3HEHHOTO IMKIa BHpPYycoB. baktepuodaru. bonesnn pactenuii, )KMBOTHBIX U
YeloBeKa, BbI3bIBacMble BHpycamu. Bupyc mmmynoxpeduimra yenoeka (BUY) — BozOyaurens CITN/Ia.
OOpaTtHasi TpaHCKpUIIIUS, peBepraza W HHTerpasa. llpodwmirakThka pacnpoCTpaHEHUS BUPYCHBIX
3a00J1eBaHui.

JdemoHcTpauuu:

[oprpetsr: H. K. Konsuos, 1. U. Banosckuii, K. A. Tumupsses.

Tabmumet u cxemsl: «Tunsl nuTanus», «MeTtabomu3my», «KMUTOXOHAPUNY, « IHEPTETHISCKUN 0OMEHY,
«Xnopomnact», «Dorocuntes», «Crpoenne JJHK», «Ctpoenune u ¢yHKIMOHUpoBaHWEe TeHa», «CuHTE3
Oenka», «['eHermyeckuit kom», «Bupycel», «bakrepuodarn», «CTpoeHHE W JKU3HEHHBIM IMKJI BUpyca
CIIN[a, 6axrepuodara», «Permukamma JHK».

Oo6opynoBanue: mozenu-ammuinkanuu «Yasoenne JHK u Tpanckpunims», «buocuHTtes Oejkay,
«CtpoeHune KIeTKu», MoJienb cTpykTypsl JJHK.



Tema 5. Pa3MHOKeHHe M HHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KieTouHBIN UK, WK KU3HEHHBIA UK KiIeTKkd. UHTepdasza u mutos. [Ipomecchl, mpoTeKaroIime B
uHTepdaze. Permukanus — peakuus matpuuanoro cunresa JJHK. Crpoenne xpomocom. XpoMocoMHbIi Habop
— KapuoTuI. JIMITONIHBINR M TaIUTOMIHBIA XpOMOCOMHEIE HAOOPBI. XpoMaTuabl. LluTogorndeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAJIbHOIO Pa3BUTHUSI OPraHU3MOB.

Henenue knetkn — muto3. Ctaguu mutosa. [Iporeccsl, NpouCXOsIIe Ha PAa3HBIX CTAIUSX MHUTO3A.
buonornueckuii cMpICi1 MUTO3A.

[IporpamMmmupyemasi rTuOEs KIETKH — arlomNTo3.

®dopMBI pa3MHOXKEHUSI OPraHU3MOB: OECIIONOe U T0JI0BOE. BHIIbI O€CIIONIOr0 pa3sMHOKEHUS: JCIICHUS
HaJBOE, IIOYKOBAHWE OJIHO- W MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE, BETCTATHBHOC pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HaYEHUE JIS CENCKIUU.

[TomoBoe pasMHOXEHHE, €T0 OTIINYHS OT 0ECIOIOoTrO.

Metios. Craguu meitosa. [Iporeccsl, npoucxosiiue Ha cTaausx Mehosa. [loBenenne XpoMocoMm B
meitoze. Kpoccunrosep. buojornueckui CMbICT U 3HaUYCHHE MeH03a.

I'amerorenes — mpormecc 0Opa3oBaHUS MOJIOBBIX KIETOK y )KMBOTHBIX. [10TI0BBIE Keme3pl: ceMEeHHUKN

u suyHukd., OOpa3oBaHME M pa3BUTHE IIOJOBBIX KJIETOK — TaMeT (CHepMaTo30ui, SIMIIEKIIETKa) —
cnepMmarorene3 u oBoreHe3. OCOOCHHOCTH CTPOCHHUS SHUIEKIETOK U criepMaTo3ouoB. OTo0TBOPEHHE.
[TapTeHorenes.

WnguBunyansHoe pasButue (OHTOreHe3). OMOpHOHAIBHOE pa3BuThHe (IMOpHOTeHe3). JTambl
SMOPHOHATILHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIGHWE, TacTpyJALUsl, OPraHOTeHE3.
[ToctaomOpronansHOE pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE, HETIPsiIMOe (JIMYMHOYHOE).
BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

PocT u pasButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTalUuN Pa3BUTHA.

JdemoHcTpauuu:

Tabmumer u cxembl: «POPMBI pa3MHOKEHHUST OPTAaHU3MOBY, «/|BOHOE OTITOIOTBOPEHHE Y IBETKOBBIX
pacTeHuit», «BereraTuBHOE pasMHOXEHHE pacTeHui», «JleneHue kietku 6akTepuit», «CTpoeHne MOJIOBBIX
KIeToK», «CtpoeHue xpoMocombl», «Kmetounsri mukmy, «Pemmukarmus JHK», «Mwutos», «Meiio3y,
«[Ipsimoe u HempsMoe pa3BUTHE», «lameToreHe3 y MIICKONHUTAIOIIMX M 4eloBeKa», «OCHOBHBIC CTAaIUH
OHTOT'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKpoTpenaparbl «CriepMaTo30uabl MIEKOITUTAIONIETOY, «SIHIeKIeTKa
MJIEKOIIMTAIOMIEro», «KaprnokrnHes B KiIeTKax KOpelIKa JIyKa», MarHUTHas MoJelb-anuinkanus «Jlenenne
kieTkmy», monenb JIHK, Monens metadasHoit XpOMOCOMBI.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaGopartopHas pabora Ne 3. «HaOuroieHue MUTO3a B KJIETKax KOHUMKA KOPEIIKA JyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlaGoparopHas padota Ne 4. «/3ydeHue CTPOCHHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIPEIIapaTaxy.

Tema 6. HaciencTBeHHOCTh M N3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3amaun reHeTwku. Mctopus pa3BuTHA reHETUKU. Ponb mUTONOrMM M 3MOPHOJIOTHU B
CTaHOBJICHMH TEHETUKU. Bkilag poccuicKuX M 3apyOeXHbIX YYEHBIX B pa3sBUTHE TE€HETUKU. MeTomsl
TCHETUKH  (THOPHIOJOTWYECKHH,  IUTOTEHETUYECKUH,  MOJICKYJSIpHO-TeHeTHueckuil).  OCHOBHBIE
TeHEeTHYECKHE MOHATHA. | eHeTHUecKasi CHMBOJIMKA, UCIIONb3yeMasi B CXeMaX CKPEILMBAHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUSl TPH3HAKOB, ycTaHOBieHHble [. Mengenem. MoHoruOpuaHoe
CKpeluBaHue. 3aKOH eInHOooOpa3us THOPUIOB TepBOro MokoieHus. [IpaBuino AOMUHMpOBaHHA. 3aKOH
pacieruieHns Mpu3HakoB. [ nmore3a yuctoTs! ramert. [lonHOe 1 HENMOTHOE JOMUHUPOBAHHE.

JurnOpuaHoe ckpemyBaHue. 3aKOH HE3aBHCHMOIO HaclielOBaHUSl NMpu3HaKoB. LluTorenernueckue
OCHOBBI TMTHOPUIHOTO CKPEIIMBaHUs. AHATU3UpYOllee cKpeluBanue. Vcnonb3oBanne aHaaIu3UupyOLIETo
CKpEIIMBaHUS IS ONPEEIeHUS TEHOTHIIA OCOOU.

CuennieHHOE HacnenoBaHue Mpu3HakoB. Pabora T. Moprana no cuenjieHHOMY HacjeJOBaHUIO T'€HOB.
Hapymenune criienneHust reHOB B pe3yibTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOpHS HACIEACTBEHHOCTH. | eHEeTHUECKHe KapThl.

l'enetnka moma. XpoMOCOMHOE OIpe/ieieHne TMona. AyYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHsIe 1 rereporamMeTHble opranu3mbsl. HacnenoBaHue Mpu3HaKoB, CLHEIUIEHHBIX C ITOJIOM.

N3menunBocTs. Buasl W3MEHUMBOCTH: HEHACIEICTBEHHAas M HacleAcTBeHHas. Pomb cpenbl B
HEHACJIEZICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOTU(PUKAIMOHHON H3MEHUYMBOCTH. BapuarnuoHHBIN



psn u BapuaronHas kpuBas. Hopma peaxiun npusHaka. KonndecTBeHHBIE U Ka4eCTBEHHBIE MPU3HAKH U UX
HOpMa peaknnu. CBoicTBa MOIU(UKAITMOHHON H3MEHINBOCTH.

HacnencTBennasi, Wiy reHOTUITUYECKAs,, U3MEHUYNBOCTh. KoMOWHATHBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM  TpOIlecC — OCHOBAa KOMOWHATHBHOM W3MEHYMBOCTH. MyTallMOHHAs M3MEHYHUBOCTD.
Knaccudukamms Mmyramnuii: reHHbIe, XpOMOCOMHEIE, TeHOMHBIE. YacToTa U MPUIUHBI MyTalnii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HAcCJIeACTBeHHOM n3meHnunBocT H. . Basumosa.

BuesnepHas HacneCTBEHHOCTb U U3MEHUNUBOCTb.

I'enernka genoseka. Kapnorum yenopexa. OCHOBHBIE METOBI TEHETUKN YEJIOBEKA: T€HEAIOTUIECKIH,
ONMU3HELOBBIN, IUTOTEHETUYECKUH, OMOXMMHYECKHH, MOJeKyaspHO-TeHeTHndeckuil.  CoBpeMeHHOoe
Olpe/ieNICeHNe TeHOTHUINA: TMOJHOTEHOMHOE CEKBEHHUpPOBAHME, T€HOTUIHPOBAHUE, B TOM UYHCJIE C MOMOIIBIO
[1LIP-ananu3a. HacnenacTBeHHBIE 3a00JIeBaHHS dYeJIOBEKA: IeHHBIC 00Je3HH, OOJE3HM C HACICACTBEHHOM
MIPEIPacIIOIOKEHHOCTBI0, XPOMOCOMHBIE Oone3Hrn. CoMaTHYeCKne W TeHepaTHBHBIE MyTarun. CTBOJIOBBIE
kieTku. [IpuHIMOBL 310poBOTO 00pa3a KM3HU, JUATHOCTUKU, MPOQWIAKTHKH W JICUEHHUS] TeHETHYECKHX
Oorne3Heil. MeauKo-TeHETUYECKOEe  KOHCYINbTUPOBaHWE. 3HA4YeHWE  MEIOUIMHCKOH TeHeTHKH B
MPEeIOTBPAIICHAN U JICYCHUN TeHETHIECKHX 3a00JIeBaHIH YeI0BeKa.

JdemoHcTpauuu:

[oprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B. Tumodees-Pecorckuii, H.
. BaBuios.

Tabmumer u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHHE W €r0 IIMTOTEHETHYECKash OCHOBa», «3aKOH
pAacIeyIeHUs] M €TO [IATOTEHETHYECKasi OCHOBay», «3aKOH YMCTOTHI TaMeTy, «IUruOpuaIHOe CKpenIBaHue»,
«lluTomornyeckrie OCHOBHI TUTHOPUIHOTO CKpemuBaHUsS», «Meio3», «B3ammopaeiicTBue annenbHbIX
reHoBy», «['eHeTndeckure KapThl paCTeHUH, KUBOTHBIX M YeJIOBeKa», «l eHeTnka moiay, «3aKOHOMEPHOCTH
HaCJIeIOBaHUA, CLEIUIEHHOro ¢ MoyioM», «KapuoTumel yenoBeka W KUBOTHBIX», «BUABI M3MEHUMBOCTHY,
«MoaudukannonHas W3MEHYMBOCTB», «HacnemoBanue pesyc-akropa», «['eHeTHKa Tpynm KpOBHY,
«MyTanroHHass N3MEHIHBOCTB.

Ob6opynoBanue: MOJIeM-alUINKAlY «MoHorubpugHoe CKpelBaHue», «HenonHoe
JOMUHHPOBaHMUE», «urudpuaHoe ckpemuBanme», «llepekpéct XpoMocoM», MUKPOCKOI U MHKpOIIpenapaT
«pozoduna» (Hopma, myTanmu (HOpMBI KPBLUTEEB U OKPACKH Teja), Tepbapuii «I opox mOCeBHOM».

JlaGopaTopHble U IPAKTHYEeCKUE PA0OTHI:

JlaboparopHast pabora Ne 5. «M3yueHue pe3yabTaToB MOHOTHMOPHUIHOIO U JUTHOPUIHOIO
CKpEIIMBaHus Y Ap030(HIbI HAa TOTOBBIX MUKPOTIPEIapaTaxy.

JlaGoparopnast pabGora Ne 6. «lU3ydeHne MoaAN(UKAMOHHON H3MEHYMBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO psAJia U BAPHALMOHHON KPUBOID).

JlaGoparopHas pabota Ne 7. «AHayiu3 MyTanui y Apo30Q bl HA TOTOBBIX MUKPOIIPEIIapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHHe U aHATN3 POJTOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOT M.

Cenekius Kak HayKa U mpolecc. 3apoxkIeHHe celleKnu u noMmectukamnms. Yuenue H. Y. BaBuosa o
LEHTpax TPOUCXOXKACHUSI W MHOT000pa3us KyJIbTYPHBIX pacTeHui. LIeHTphl TpOMCXOXKICHHS TOMAITHUX
KUBOTHBIX. COPT, ITOpOJIa, IMTaMM.

CoBpeMeHHBIE METO/IbI CEJIEKIIMU. MaccoBbI W UHIUBHYalbHbBIH OTOOPHI B CEJIEKIIUN PACTEHUH U
KUBOTHBIX. OIlleHKa 3KcTephepa. bBIM3KOPOACTBEHHOE CKpellMBaHWE — WHOpWUAWHT. Ywmcras ITUHUS.
CkpemuBanue 4MCTBIX JuHUHU. ['ereposuc, mnm ruOpuanHas cuna. HepoacTBeHHOE CKpelMBaHue —
ayropumuar. OtnanéHHas ruOpuam3anus u e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 M IOJydeHHe
MTOJIUTUIONIOB. JIOCTHKEHHS CENEeKIINN PACTEHUI, dKUBOTHBIX H MUKPOOPTAaHNU3MOB.

BrotexHonorus kak oTpacib NPOU3BOACTBA. [ eHHas HMHKEeHepHs. JTalbl CO3JaHNs PeKOMOMHAHTHON
JHK u tpancrennsix opranuzmoB. Kierounas umxenepus. Kierounele KyiabTypel. MHKPOKIOHAIBHOE
pa3MHOXXeHHe pacTeHuil. KiloHHMpoBaHHME BBICOKOIIPOIYKTHBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okostoruueckue u 3tnaeckue mpodaemel. MO — reneTnueckn MOIUPUINPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpaum:

IToprpersr: H. N. BaBuiios, Y. B. Muuypus, I'. /1. Kapneuenko, M. ®@. MBaHOB.

Tabmunper n cxembl: kapta «LIeHTpBI MPOWCXOXKAEHUS M MHOTOOOPa3sl KyJIbTYPHBIX PaCTCHUN,
«[lopoapl nmOMamiHUX >KUBOTHBIX», «CopTa KyJIBTYpPHBIX pacTeHHit», «OTnanéHHas TuOpuaN3aLus»,
«PaboTer akamemmka M. @. HBanoBaw, «llomumionaus», «OO0BEeKTb OHOTEXHONOTMHW», «KieTouHble
KyJIbTYpbI H KIIOHUPOBaHUEY, « KOHCTpyHpOBaHHE U TIEPEHOC TEHOB, XPOMOCOM.



O6opynoBaHne: MyJSDKH TUIOZOB M KOPHEIUIOAOB TUKHX ()OPM M KyIBTYPHBIX COPTOB PAcTeHHH,
repbapuit «CebCKOX03IHCTBEHHBIC PACTCHUS.

JlabopaTopHble M MpaKTHYeCKHe PadOTHhI:

Oxkckypeus «OCHOBHBIE METOABI U JOCTIDKEHUS CENIEKIINU PACTEHUH M )KHBOTHBIX (Ha CENIEKIIMOHHYIO
CTaHIINIO, TIEMEHHYIO (hepMy, COPTOMCHBITATENFHBIA yYaCTOK, B TEIUNTMYHOE XO3SAHCTBO, JabopaTopuio
arpoyHUBEPCUTETA WM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. IBoTIOMOHHAS OHOJIOTHS.

[IpennocbulKM BO3HMKHOBEHUS 3BOJIOIMOHHOW TEOpHH. OBOJIOLMOHHAS Teopusd U €€ MecTo B
Ouonorun. BnusHue 3BOIIOLMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOmMounH. llajmeoHTonoruueckue: IOCIEAOBATEIbHOCTD IOSIBJICHUS BHAOB B
MAJICOHTOJIOTMYECKOI JIETOMHCH, TiepexoaHbie popMbl. buoreorpaduueckue: cxoacTBO U paznuuue GayH u
(h71op MaTEPUKOB M OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJICTBA U Pa3TUIHs SMOPHOHOB Pa3HBIX BHUAOB ITO3BOHOYHBIX. CpaBHUTEIIHHO-
AHATOMHUYCCKHEC: TOMOJIOTUYHBIC, AQHAJIOTMYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKy.]'DIpHO-
6I/IOXI/IMI/I‘-ICCKI/IC: CXOJACTBO MEXaHU3MOB HACJICACTBCHHOCTU W OCHOBHBIX MGT&GOHI/I‘ICCKI/IX HYTCI;'I Yy BCCX
OPTaHH3MOB.

OpomounoHHas Teopusa Y. apsuna. [IpeanocbUIKM BOSHUKHOBEHUS JAapBUHU3MA. JIBHOKYIUE CUIIBI
9BOJIIOLIMKM  BUJOB 10 JlapBuHy (M30BITOYHOE Pa3MHOXKCHHE MPU OrPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHIHBOCTh, 00pK0a 3a CYIIECTBOBaHUE, €CTECTBEHHBII 0TOOD).

Cunretrueckas Teopus Bontonnu (CTD) u e€ 0CHOBHBIE MTOTOKEHUS.

Muxkpoasomonud. [Tonmynsiuns kak eAMHULA BUA U 3BOJIIOIUH.

Hewkymme cuiabl  (pakTopsl) SBOMIONMM BHAOB B TOpupojae. MyTalMoOHHBIH TOpolecc M
KOMOWHATHBHAs U3MEHUYUBOCTE. [lonynsaiuonHbie BOMHBI U Apeiid reHoB. M30msa0ust 1 MUTpaLys.

EctecTBennsIil 0TO0p — Hanmpapistomui Gpaxkrop 3Bomonun. @opMbl €CTECTBEHHOT'O 0TOOpA.

[IprcnocoOneHHOCTh OpPraHM3MOB Kak pe3yibTaT »dBOJONMU. [lpuMmepsl mpucrnocoOneHuit y
OpraHm3MoB. ApoMOp(O3bI  HANOATANTAIIIH.

Bun u Bunoob6pazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUAOOOPA30BaHUS: reorpaduieckoe,
JKOJIOTUYECKOE.

MaxposBostorusi. @opmbl 3BoIOLUH: PuIeTHUecKas, JUBEPreHTHAsI, KOHBEPIreHTHAs, apajliesIbHAasl.
HeoOpaTuMocTh 3BOIIOLUH.

[IpoucxoxneHue oOT HeCHENMAIU3UPOBAHHBIX TMpeAKoB. IIporpeccupyiomnas —crenuanu3amus.
AJnanTuBHAS paguaIusl.

JdemoHcTpanum:

Hoprpetsr: K. Jlunne#, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mromnep, A. H. CeBepiios.

Tabmuuel m cxembl: «Pa3BuTHe OpraHM4Yeckoro Mupa Ha 3emiie», «3apoAbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Popmbl OoprObl 3a cymiecTBoBaHHe», «EcrecTBeHHBI 0TOOPY,
«MHoroo0pasue copToB pacTeHuit», «MHoroobpasue mopoj KUBOTHBIXY», «[lomymsium», «MyTanroHHas
HU3MEHYUBOCTHY, «Apomopdosb», «Mamoananramum», «OOmas aereHepauus», «JBWKyliue CHIbI
sBomronun», «Kapra-cxema Mapmpyra mnyrtemectsus Y. JapBuna», «boppba 3a cyiiecTBoBaHUE»,
«[IpucnocobneHHocTh ~ OpraHm3MoBy,  «l'eorpaduueckoe  BUpOOOpazoBaHue»,  «IKOJIOTHIECKOE
BHI000pa30BaHUE.

ObopynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMH THIAMH OKPAacKW, HAOOp IJIOJOB M CEMSH,
koyiekus «lIpuMepsl 3alIUTHBIX NPUCIIOCOOJIEHUH Yy JKUBOTHBIX», MoAelb «OCHOBHBIE HAaNpaBICHUS
3BOIIOLINY, 00BEMHAs MozIeTh «CTpOeHHe TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX.

Buoreorpaguueckas kapra mupa, KojuleKuus «DPOopMbl COXPaHHOCTH HCKOINAEMbIX XHBOTHBIX H
pacTeHmit», Mozenpb anmmmkanus «llepekpéct xpomMocomy, BIaxHbIe Npenapatsl «Pa3BuTHe HaCEKOMOTO»,
«Pa3BuTHe JATYyIIKKY», MUKpOTIpenapar «J/Ipo3oduiay (HopMma, MyTaiiud GOpMbl KPbUIBEB U OKPACKH TEJIa).

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTtopuas pabora Ne 2. «Omucanue MPUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOTO
XapakTepay.



Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE KU3HU HA 3eM.ie.

JloHay4yHble IPEICTaBICHUS O 3apOKICHUM KU3HU. HaydHble TUIIOTEe3bl BOBHUKHOBEHUS JKU3HU Ha
3emJie: abuoreHe3 U mancnepMus. XMMHUUECKasl 3BOMOLUSI. AOHMOTeHHBI CHHTE3 OPraHUYECKUX BEIIECTB U3
HEOPTaHWYECKUX. OKCIIEPUMEHTAIbHOE IIOATBEPXKICHHE XHUMHUYECKOH »dBomonnu. HawanbHble 3Tambl
Oomonormueckot  sBomormu. I'mmoresa PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYyp |
BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KiIeTkH U uX 3Boironus. dopMupoBaHHe OCHOBHBIX I'PYMI KUBBIX
OpPTraHHU3MOB.

PazBuTne xwu3HM Ha 3emiie 1Mo 3paMm M mnepuomaMm. Kartapxei. Apxeickas B TpOTEpO30HCKAs 3PBI.
[laneo3oiickast o%pa u €€ TmepuoAbl: KEeMOpPHUICKHH, OPJOBUKCKHH, CHIYPHHCKHUH, JIEBOHCKHUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so3olickas 3pa u e€ epruo/ibl: TPUACOBBIN, OPCKUNA, METTOBOM.

Kaiino3zolickas spa 1 e€ nepuobl: MajleoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KIMMaTa U reoIorn4eckux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH PACTUTEIBHOTO
M KUBOTHOTO MHpa. ApoMop(ho3bl y pacTeHWH W XKUBOTHBIX. [losiBjIeHHe, pacuBeT M BBIMHpAaHHE TPYIII
JKUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpakeHue 3BOMOLMU. OCHOBHBIE CHCTEMATHUYECKHE TPYIIIbI
OpTraHHU3MOB.

OBOJIIOLIMST YETIOBEKA. AHTpPOIOJIOrUsl Kak Hayka. Pa3BuTHe NpeACTaBICHUM O MPOUCXOKIECHUU
yenoBeka. MeToasl UW3ydeHHs aHTpomoreHe3a. CXOACTBA M pa3iMyusl 4YEJIOBEKA M YKUBOTHBIX.
CucremMaTHyeCcKOE MOJIOKEHUE YEeIOBEKa.

JBwkymme cuibl (pakTopsl) aHTpororeHeza. HacnmeacTBeHHass W3MEHYHBOCTh M €CTECTBEHHBIN
otoop. OOmIecTBeHHBIN 00pa3 JKU3HU, U3TOTOBIICHUE OPYIUi TPY/Ia, MBIIIICHUE, PEeUb.

OCHOBHBIC CTaJMM W BETBU DBOJIIOIMU YEJIOBEKA: ABCTPAJOMHUTEKH, UemoBek yMmenbiid, YemoBek
npsaMoxonsamuil, Yenosek Heanaepranbekuil, Yenosek pasyMHbiil. Haxoqku HCKOIIaeMBIX OCTaTKOB, BPEMS
CYIIECTBOBaHMS, 00JIACTh paCIPOCTpaHEHH, 00BEM TOJIOBHOTO MO3Tra, 00pa3 )KH3HH, OPY/IUsI.

UYenoseueckue pacbkl. (OCHOBHBIE OOJbIIME pachkl: eBporeoujaHas (eBpa3uiickas), Herpo-
aBCTpaslonJHasl (PKBATOpHUAIbHAs), MOHTOJOUAHAS (a3MaTCKO-aMepUKaHcKas). YepThl mpUcocoOIeHHOCTH
NpEACTABUTENICH YEIOBEUECKUX pac K YCJIOBHSIM cyliecTBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka
pacusma.

JdemoHcTpanuu:

Ioprpetsr: ®@. Penn, JI. ITactep, A. W1. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmumner u cxembl: «Bo3HukHOBeHHe CONHEYHOH cHUCTEMBI», «Pa3BUTHE OpraHMYECKOTO MHpPay,
«PactutenpHas kietka», «KuBoTHas kinerka», «lIpoxapuormueckas kierka», «CoBpeMeHHas cHcTeMa
opraHuueckoro mupa», «CpaBHEHHE aHATOMHUYECKUX 4YepT CTPOSHHS 4YelloOBeKa W YeJOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MecTa TMaJI€OHTOJIOTHYECKUX HAaXOJOK TIPEIKOB COBPEMEHHOTO YeJOBEKay,
«/lpeBHeimue moaun», «Ipeaue noan», «[lepBble COBpeMEHHBIE JIIOAN», «HeI0BeUeCKUe pachh».

Ob6opynoBanue: Mysspku «[IpoucxoxiaeHue denaoBekay» (OIOCTBI aBCTPaJONUTEKa, MUTEKAHTPOIA,
HeaH/IepTaliblla, KPOMaHBOHIIA), CIETKH WJIH H300paKEHUS KAMEHHBIX OpYAHMN MEepBOOBITHOTO YellOBEKa
(xamMHU-YoIITIEpBI, pyOmIa, ckpebia), T€OXpOHOJIOTHYeCKass Tadnuia, KoureKius «DopMbl COXpaHHOCTH
HCKOMAaeMbIX KHUBOTHBIX M PACTEHUI.

JlaGopaTopHble U IPAKTHYEeCKUE PA0OThI:

[Ipaktnueckass pabora Ne 1. «M3yueHwe HMCKONAEMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJUIEKIIHSAX).

OKCKypcusi «OBONIONHSA OPraHWYecKoro MHupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WITH
KpaeBequecKuii My3eil).

Tema 3. OpranusmMbl U OKpY:KawUIas cpeaa.

OKkojorusl Kak Hayka. 3aJaddl ¥ pa3fenbl 3KOJOTHH. MeTOIbl IKOJOTHYECKHX HCCIEIOBAHUN.
OKOJOrMuecKOe MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpensl 00MTaHUsI OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/AYILIHAS, IOYBEHHAs!, BHYTPHOPTaHU3MEHHASI.

Okosoruueckue ¢axropsl. Kimaccudukaius 3xog0oruueckux GakTopoB: aOMOTHYECKHUE, OUOTHYCCKUE
W aHTponioreHHsle. JlelicTBre 3K0IOrnIecknux (akTOPOB Ha OPTaHU3MBI.

AbGunoTtnueckre (akTopbl: CBET, TeMIlepaTypa, BiaxHOCTb. Potonepuoamsm. IlpucnocobieHus
OpPTraHU3MOB K JIEHCTBHIO a0MOTHYECKUX (aKTOpOB. bruonornueckie puTMbl.



buotnueckne daktopel. Bumbpl OWOTHYECKMX B3aWMMOICHCTBHN: KOHKYPCHIIHS, XHITHUYECTBO,
cumbuo3 u ero Qopmel. IlapasuTusm, koomepauusi, MyTyaJlu3M, KOMMEHCaau3M (KBapTHPaHCTBO,
HaxJeOHMYECTBO). AMeHcanu3M, HelTpanu3Mm. 3HaueHHWe OWMOTHUECKMX  B3aUMOJCHCTBHU  ams
CYIIECTBOBAaHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XaPAaKTEPUCTHKHU MOMyJsiud. OCHOBHBIE IIOKA3aTENM MOIYJISLHUH: YUCIEHHOCTbD,
IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MHUrpauus. JMHAMHKAa YHUCIEHHOCTH MOMYJSIIUH U e€
peTyISIHAL.

JdemoHcTpauuu:

[oprpetsr: A. ['ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabmuupt u cxembl: kapta «lIpupomubie 30HBI 3emin», «Cpeabl OOUTaHHS OPraHU3MOBY,
«Doronepuonuzm», «llomymsiunu», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSALUH HH(Y30pUu-
Tyenpku», «lIumesble nenm».

JlabopaTopHble M MpaKTHYeCKHe PadoTHhI:

JlaGopaTopuass pabora Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTCHWH W3 Pa3HBIX MECT
OoOUTaHWIS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[paktuueckas padora Ne 2. «IloAcu€T MIIOTHOCTH MOMYJISINIA Pa3HBIX BUIOB PACTCHHUI.

Tema 4. Cool1ecTBa H 3KOJTOTHYECKHE CHCTEMBI.

Coo0OmectBo opranm3mMoB — OuoneHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (nmuimeBast). Bugpl-nomunantel. CBs3u B OHOLIEHO3E.

OKoJloTHYeckne  chucTeMbl  (3kocucTemsbl). [lomatme 00 93KocWcTeMe W OHMOTCOIICHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOLYLEHTHl, KOHCYMEHTBI, peayueHTsl. Kpyrosopot
BEIIECTB M MMOTOK PHEPTUH B dKocucTeMe. Tpoduieckue (MUIIEBbIC) YPOBHH SKOCUCTEMBL. [TuieBbie 1ienu u
cetd. OCHOBHBIE TIOKa3aTeNN IKOCUCTEMBI: OMoMacca, MPOAYKIHUS. DKOIOTHUECKHE MUPaMU/Ibl: TPOIYKIINH,
YHCIIEHHOCTH, OnoMacchl. CBOMCTBA SKOCHCTEM: YCTOMUNBOCTD, CAMOPETYJIISIHS, pa3BuTue. Cykieccus.

[Ipupoanbie SKOCUCTEMBL. IKOCHCTEMBI 03Ep U PeK. IKOCHCTEMa XBOHHOTO WU ITHPOKOIUCTBEHHOTO
aeca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBL.  YpOOdKOCHCTeMBl.  buomormueckoe u
XO3AHCTBEHHOE 3HAUEHHE arpO’KOCUCTEM H yPOOIKOCHCTEM.

Buopaznoobpazue kak Qakrop ycroitumBocTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTrO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panmisl, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemiecTBO M ero ¢yHkiuu. OcoOeHHOCTH Ouochepbl Kak TIJI00ANbHOM SKOCHCTeMBI. JlMHaMUYeckoe
paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LMKIIBI 3I€MEHTOB (yriepoja, a3ora). 30HaJIbHOCTb
ouochepbl. OCHOBHBIC OMOMBI CYIIIH.,

YenoseuecTBo B Ouochepe 3emin. AHTPOINOreHHbIEe H3MEHEHUss B Ouocdepe. [nobanbHbIe
9KOJIOTHUYECKHE MPOOIIEMBI.

CocymiecTBoBaHHe IpHUpOAbl W 4ejoBeuecTBa. CoxpaHeHHe OuopasHOOOpa3usi Kak OCHOBA
ycrounBocTH OWocdepbl. OCHOBAa pPalMOHAILHOTO YIPAaBIEHHS MPHPOJAHBIMH pecypcaMH H  HX
ucnonb3oBanue. JJoctiwkeHns OMOIOTHH U OXpaHa IPUPOIBL.

JdeMoHcTpanmu:

[oprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabmuner u  cxemsl: «llumessle menm», «buoneHo3: cocTaB u  CTPyKTypa», «llpupomnsie
cooOmectBa», «llemn nurtanus», «Ikonmoruueckas nupamuia», «buochepa m yenmoBek», «IKocucremMa
LIMPOKOJIMCTBEHHOI'O Jiecay, «DKOCHUCTeMa XBOHHOTO Jeca», «buomeHo3 Bogoéma», «ATpOLEHO3Y,
«IIprMepHBIe aHTPONOrE€HHBIE BO3IEUCTBUSI HA IPUPOLY», « BaskHeHIIne HCTOUHNKY 3arps3HEHUS BO3yXa U
TPYHTOBBIX BOA», «llouBa — BakHeimas cocraBisiomas Ounochepb», «DakTopsl Aerpajaniy IOYBY,
«[lapuukoBbiii 3¢ dexT», «PakTOpbl PaaANOAKTUBHOTO 3arpsisHeHHs Ouocdeps», «OOmas CTpyKTypa
ouocdeps», «Pacnpoctpanenue xu3zHu B Ouochepe», «O30HOBBIN 3kpaH Omocdeps», «KpyroBopor
yriepoja B onocdeper, «Kpyropopot azora B Iprpo/ie».

ObopynoBanue: Mojenb-anmuukanus «Tunuunele OuoueHo3bl», rTepOapuil  «PacTurenbHbie
coobmiecTBay, Koiekiuu «buorneHos3», «BpemuTenun BaXHEWIINX CEIBCKOXO3SHCTBEHHBIX KYJIBTYDY,
rep6ap1/11/1 N KOJUICKIIUHN paCTeHI/Iﬁ MU JXKHUBOTHBIX, NPHUHAIJICKAIMHUE K PA3HBIM I3KOJIOTMYCCKUM TIpylIiamM



omHoro Buma, KpacHas kuura Poccuiickoir Depeparini, M300paK€HUS OXPAHICMBIX BHIOB PACTCHHH H
KUBOTHBIX.

I[VIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOTPAMMBI I10 BUOJIOTMN HA
BFA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30BAHUA

Cornmacio ®I'OC COQO, ycraHaBnuBaroTcs TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OO0YYarOIIUMHCS
MPOTpaMM CPEAHETO 00IIero 00pa30BaHus: TUYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType NMUYHOCTHBIX pe3yabTaTOB OCBOEHMs Npeamera «buonorus» BbLAEIEHBI CIEAYIOLINE
COCTaBJISIONINE: OCO3HAHWE OOYYArOMIMMHUCS POCCHICKOW TPaKIAHCKOM HASHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATENHHOCTH M CaMOOIPEEICHUI0, HATNINEe MOTHBAIMH K OOydYeHHIO OHMOIOTHH,
LieJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKICHHH JMYHOCTH Ha OCHOBE KIIOUEBBIX IEHHOCTEH M
WCTOPUYECKHUX TPAIUIMA Pa3BUTHS OMOIOTHYECKOTO 3HAHHS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIHXCS
PYKOBOJCTBOBATHCSI B CBOEH JIEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIMMH CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUsl, HAJMYHE SKOJOTHUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LENU M
CTPOMTD KUZHEHHBIE TJIAHBI.

JImdHOCTHEBIE pe3yibTaThl OCBOSHUS MpenMera «bHOJOrHus» MOCTHraroTCsl B €IWHCTBE y4eOHOH WU
BOCIIUTATENbHOM NEATEIBHOCTH B COOTBETCTBUU C TPAAULHMOHHBIMU POCCUHUCKMMU COLUOKYJIbTYPHBIMH,
HUCTOPUYECKHMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHITHIMU B 00IIIeCTBE MPaBUIaMU U HOPMaMu
MOBE/ICHUSI M CIIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHHS, CAMOBOCIIHTAHWS M CaMOPAa3BHUTHS, Pa3BHUTHUS
BHYTPEHHEH MO3ULUU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY, YEJIOBEKY Tpyda U
CTaplleMy MOKOJICHHIO, B3aMMHOI'O YBaXXCHHs, OCPEKHOr0 OTHOMICHUS K KyJIbTYPHOMY HACIEIUIO H
TpaJUuLUsIM MHOTOHAIMOHAIBHOTO Hapoaa Pocculickoit denepanuu, Opupoae U OKPYKAOLIEN CpeE.

JImdHOCTHBIE pe3ynbTaThl OCBOCHUS YIeOHOTO mpenMeTa «bHoIoTHs JOIKHBI OTPpaXKaTh TOTOBHOCTD
U crocoOHOCTh 00yYaroImuXcsi PyKOBOJCTBOBAThCS CHOPMUPOBAHHOW BHYTPEHHEH MO3MIMEH JHYHOCTH,
CHUCTEMOH UEHHOCTHBIX OpUEHTAIlUi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHH, COOTBETCTBYIOIINX
TPaIUIIUOHHBIM IIEHHOCTSM POCCHHCKOTO OOINEeCTBa, pAcIIUpEeHUEe IKU3HEHHOTO OINbITa M  OIBITa
JEATEIPHOCTH B NIPOLECCE peaju3allid OCHOBHBIX HAINpPaBJICHUN BOCIHUTATEIBHOU HEATENBHOCTH, B TOM
YHUCIIE B YACTU:

1) rpaIaHCcKOro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKITAHCKOHN MO3UIMH 00yYarONIerocs Kak aKTHBHOTO W OTBETCTBEHHOTO UJIEHA
POCCHUICKOTO 00IIIECTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 003aHHOCTEH, YBaXKEHUE 3aKOHA U TMPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENLHOCTH MPH CO3JaHUM YYeOHBIX MPOEKTOB, PEIICHUN
yueOHBIX U TIO3HABATEIbHBIX 32124, BBITOJTHEHUH OHOJIOTHYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTD OMPEAETATh COOCTBEHHYIO MO3HIIUIO [T0 OTHOIICHHUIO K SIBICHUSIM COBPEMEHHOM KH3HU
H OOBICHSTH €€;

YMEHHE YYUTHIBATh B CBOHMX JCHCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO B3aMMOCHCTBUS JIFOCH C
Pa3HBIMH yOEXKAEHUSAMH, KYJIbTYPHBIMH LIEHHOCTSAMH U COIIMAIEHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMTOIHEHUS YI€OHBIX, TO3HABATEIHHBIX U
HCCIIEI0BATENbCKUX 33/1a4, YBAKUTEIBHOTO OTHOIICHHUS] K MHEHHUIO ONIOHEHTOB IPH 00CYKICHUHU CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHNS;

FOTOBHOCTb K TYMaHUTAapHOW U BOJIOHTEPCKOM E€ATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCTb POCCUHCKON TPaKIAHCKOM WACHTHYHOCTH, NATPHOTH3MA, YBAKEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepe]l PonuHoM, ropaoctu 3a cBOM Kpai, cBor0 PoauHy, CBOM SI3bIK U
KyJlbTYpY, IPOLIUIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOIIEHNE K IPUPOTHOMY HACIEAMIO U MaMATHUKAM IPUPOJBI, JOCTIKEHUsAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYE;

CIOCOOHOCTh OIIEHWBATH BKJIAJl POCCHHCKMX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE OWOJIOTHH,
MOHUMAaHUS 3HaYeHHs] OMOJIOTMM B MO3HAHMM 3aKOHOB NPHPOJIBI, B JKM3HU YEJIOBEKA W COBPEMEHHOIO
oO11ecTBa;



uaeiHas yOexIE€HHOCTb, TOTOBHOCTh K CIIy>K€HHMIO U 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
cy 0y,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHUE TYXOBHBIX LICHHOCTEH pOCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO IIOBEACHUS;

CIOCOOHOCTh OLCHMBAaTh CHUTYalMI0 M MPUHUMAThb OCO3HAHHBIC pEIICHHs, OPHEHTHPYSACh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M [IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE yCTOWYMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISIM, CO3/IaHIIO CEMBH Ha OCHOBE OCO3HAHHOTO TPUHSTHUS
LEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUM C TPaAULMSAMHU HapoAoB Poccum;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

3CTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYAsl 3CTETHKY ObITa, HAYYHOI'O M TEXHUYECKOI'O TBOPUECTBA,
CTOpTa, TPyAa, 0OLIECTBEHHBIX OTHOLICHHIA;

IIOHUMAaH{E 3MOLIMOHAIBHOIO BO3/1E€HCTBHUS )KUBOH IPUPOIBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP&KCHHMIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE IIPOSBIATH KauecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHS KYJbTYPHI 310POBbSI U 3IMOLMOHAJILHOIO
OJ1aromosryums:

MMOHMMaHHWE M peatn3alns 3J0POBOTO U 0€30TaCHOTO 00pasa )XHM3HH (3I0pPOBOE MUTAaHUE, COOTIOICHIE
TUTUCHUYECKUX TPAaBHI M HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHATHH M OTIBIXA, PETYJspHas Qu3nUecKast
AKTUBHOCTB), OEpEeXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (pH3HUecCKOMy U
MICUXHUYECKOMY 3I0POBBIO;

IMOHMMAHUC IEHHOCTU IIPpAaBUJI HMHAWUBUAYAJIBHOI'O M KOJIJICKTUBHOI'O 6C3OHaCHOFO IIOBCACHHUA B
CUTYaLMSIX, YTPOKAIOIIKX 30POBBIO U KU3HHU JIOACH;

OCO3HAHUE TOCIEICTBUN W HENPHUSITHS BPEAHBIX MPUBBIYEK (YHNOTPEONEHHS aJKOTojsl, HAPKOTHUKOB,
KypeHHs);

6) TPY10BOT0 BOCIIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPy IOIo0ue;

TOTOBHOCTh K AaKTHBHOW JEATEJIBHOCTH TEXHOJOIMYECKOH M COLMAJbHOH HampaBiICHHOCTH,
CIOCOOHOCTD WHULHUPOBATH, IIJIAHUPOBATH U CAMOCTOATCIIBHO BBINIOJIHATD TaKYI0 ACATCIbHOCTD,

HHTEpEC K Pa3IuHbIM chepaM NpodecCHOHaTbHON AesITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymied npodeccun U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIIAHBL;

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO M caMO0OPa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0rH4eCcKOro BOCHIUTAHUS:

9KOJIOTHUYECKH LIeJIecO00pa3HOe OTHOLIEHUE K NMPHUPOZE KaK MCTOUYHUKY XHM3HM Ha 3emje, OCHOBE e
CYIIECTBOBaHMUSI,

MOBBIIIIEHHE YPOBHS YKOJIOTHYECKOW KYJIBTYpBI: MPHOOPETEHHE ONbITAa IUIAHHPOBAHHS MOCTYNKOB H
OLIEHKH MX BO3MOYKHBIX HIOCJICACTBHUI Il OKPYKAIOLIEH Cpepl;

0CO3HaHHUE II00ANBHOTO XapaKTepa 3KOJIOTNIECKUX MPOOJIeM U ITyTel UX pelIeHNS;

CIOCOOHOCTh HWCHOJIB30BaTh IMpHOOpETacMble MPH H3yUYeHWH OWOJIOTUM 3HAHUS W YMEHHUS TpU
peleHny npobiieM, CBSI3aHHBIX C PalMOHANBHBIM NPUPOIOIIOIL30BaHUEM (COOII0ICHUE TPaBUi MOBEACHUS
B NpPUPOAE, HANpaBJICHHBIX Ha COXPaHEHHWE DPaBHOBECHS B DJKOCHCTEMAax, OXpPaHy BHIOB, 3KOCHCTEM,
ouochepsl);

AKTHMBHOE HENpPUITHE [EHCTBUM, NPUHOCAIIMX BpEN OKPYXKAKOLIEH NPUPONHON cpele, yMEHUe
MPOTHO3UPOBATh HEOJIArONPUATHBIE JKOJOTMYECKHE MOCIEACTBHS MNPEANPUHUMAEMBIX JEHCTBUH U
MPEeJOTBPALIATh HX;

HaJINM4YUC Pa3BUTOI'0 3KOJOTHMYCCKOro MBINUICHUS, 3KOJIOTHYECKOM KYJbTYpPbI, OIIbITa ACATCIBHOCTU
9KOJIOTHUECKON HAIIPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMM B MO3HABATEIbHON, KOMMYHUKAaTUBHON
W COUMANBHOW TpakTHKE, TOTOBHOCTM K YYaCTHIO B MPAKTHYECKOH JESTEIBHOCTH 3KOJOIMYECKOH
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHANOTE KYJILTYp, CIOCOOCTBYIONIETO OCO3HAHHIO CBOETO MECTa
B ITOJIMKYJIbTYPHOM MHPE;



COBEPIICHCTBOBAHNE SI3BIKOBOW M YHMTATEIbCKOW KYJIBTYPHI KaK CPEACTBAa B3aUMOJCHCTBHS MEKIY
JFOJIBMH ¥ IO3HAHUS MUPA,

MOHUMaHue crnenuuKy OMOOTHH KaK HayKd, OCO3HAaHUS e€ posir B POPMUPOBAHUH PALlMOHATBHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUH LEIOCTHOTO MPEICTABIECHHS 00 OKpYyKalolleM MHpe KaKk O eINHCTBE
NPUPOJBI, YENOBEKAa M OOIIECTBA, B IO3HAHUM IPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpodseM
COXpaHEHUs MPUPOJHOTO PABHOBECHS;

yOeKIEHHOCT, B 3HAYMMOCTH OWOJIOTMM JUIi COBPEMEHHOW IUBHJIM3ALMW: OOECIeYeHUs] HOBOT'O
YPOBHS Pa3BUTHS MEIUNUHBI, CO3/IaHHE MEPCIICKTHBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX peIaTh pecypcHbIE
npoOJeMbl Pa3BUTHS YEJIOBEYECTBa, IMOMCKAa MyTeH BBIXOAA M3 TI00aJbHBIX JKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHus epexo/ia K yCTOHUYMBOMY pa3BUTHIO, PAllMOHATBHOMY HCIIOJIB30BaHUIO PHUPOJHBIX PECYPCOB
1 (opMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B IOJyYeHHH OMOJOTMYECKUX 3HAHHH B LENAX MOBBIIICHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIHMOHAILHOW IPaMOTHOCTH O0yYaroluxcs,
(hopMupyemoii mpu N3ydeHUH ONOIIOTHH;

MOHMMaHHE CYITHOCTH METO/OB IMO3HAHMUS, HCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
WCTIONB30BaTh TONydYaeMble 3HAHHWA JUIS aHaluu3a W OOBSCHEHUS SBJICHUN OKpYXKAloOIIero Mupa u
MPOUCXOJSIINX B HEM U3MEHEHHI, YMEHHE AeNaTh 000CHOBaHHBIE 3aKITFOUEHHS HA OCHOBE HAYYHBIX (PaKTOB
Y IMEIOIIMXCS TAHHBIX C IEJBIO TTOYYEHHS TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIFHO HCIIONB30BaTh OMOJIOTHUECKHE 3HAHMS [UIS PElIeHHs NpoOjeM B
peabHbBIX )KU3HEHHBIX CUTYaIUIX;

OCO3HAaHHWE IEHHOCTH HAy4YHOH JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH TPOCKTHYIO H
HCCIIEIOBATENBCKYIO ISSTEIFHOCTD HHANBUIYaIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHI0O W CaMOOOpa30BaHHUI0, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM MO0 OMOJIOTHH B COOTBETCTBUU C YKMU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3ylbTaThl OCBOGHUS ydeOHOro mpeamera «bHOIOTHS» BKIIOYAIOT: 3HAYMMBIC
it (OpMHUPOBaHWS ~ MHPOBO33PEHHS  OOYYAIOMIMXCS ~ MEKIUCIHUIUIMHAPHBIE  (MEXIpEeIMETHEIE)
oOlIeHay4YHble TOHSTHS, OTPAXKAIOIIME LEIOCTHOCTh HAayYHOM KapTHHBI MHpa WU CHEUU(PHKY METOIOB
MO3HAHUS, KCIIONB3yeMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrHs, SIBJICHHE, MPOIECC, CHUCTEMA,
Hay4HbIH (haKT, NPUHLMI, THIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIelIOBaHUE, HaONIOJCHHE,
HU3MEpEHHe, OHKCIIEPUMEHT U Jpyrux), YHHBEpCalbHble yueOHble JAeHCTBHA (TO3HABATENbHBEIE,
KOMMYHHKAaTHBHBIE, PETYJIATUBHBIE), obecnieunBaromue GopMupoBaHie (YHKIIUOHAILHOW TPaMOTHOCTH H
COLMANTHOH KOMIIETEHIIUK OOYYaIONIMXCS, CIHOCOOHOCTh OOYy4YarolMWXCs UCIOJIL30BaTh OCBOCHHEIC
MEXIUCLUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUSI M  yHHMBEpCaJbHble y4deOHbIE JCHCTBUS B
[I03HABATEJIbHON U COLMATIbHOM ITPAKTHKE.

MeramnpeaMeTHbIE pe3yabTaThl OCBOSHHS MPOrPaMMBI CpEJIHET0 o0mero o0pa3oBaHHS JOJKHBI
OTpaXkaTh:

OBJaeHHe YHMBEPCAJIbLHBIMU Y4eOHbIMH MO3HABATEIbHBIMHU ACiCTBUAMU:

1) 6a3oBble JOrHUYeCKHeE AeHCTBUS:

CaMOCTOSITEIbHO (POPMYITMPOBATEH U aKTYaIU3UPOBaTh NPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCTONB30BaTh MpPH OCBOCHUHM 3HAHMHA NPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHannM3a, CHHTE3a,
CpaBHEeHHMsI, Kiaccuukanyu, 00O0OIIEHHs), PACKPHIBATE CMBICI OHWOJIOTHYECKHX IMOHATHH (BBIIEIATH WX
XapakTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C JPYTHUMU TOHITHSIMHU);

OTIPENEIIATh LENH ACATEJbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUHM HX AOCTIKEHHUS, COOTHOCHTH
pe3yAbTaThl ACATENFHOCTH C TIOCTABICHHBIMH LIEISAMU;

WCTIOJIB30BaTh OMOJIOTUYECKUE MTOHSATHS [Tl O0bSICHEHUS (DaKTOB U SBICHUHN KUBOW TIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKIEHHA (MHIYKTHBHBIC, ACOYKTHUBHBIC, I10 aHAJOTHMH), BBISIBIATH
3aKOHOMEPHOCTH U IPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MIPUMEHSITH CXEMHO-MOJIEIbHBIE CPEJICTBA JUIS TIPECTABICHHsSI CYIIECTBEHHBIX CBS3€H W OTHOIICHU B
M3y4YaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHUH PAa3HOTO POJIA, BBISBICHHBIX B Pa3IMYHBIX
WH(POPMALMOHHBIX UCTOUHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIeMbl C Y4YETOM aHallM3a HMMEIONINXCS MAaTEePHANBHBIX H
HEMAaTePUANBHBIX PECYPCOB;



BHOCHTh KOPPEKTHBBI B JIEITEILHOCTh, OLICHWBATh COOTBETCTBHE DPE3yJbTAaTOB IIEJISIM, OLIEHMBAThH
PHCKH TTOCIIEACTBHI 1EATEIBHOCTH;

KOOPAWHHUPOBATH U BBHIMOJIHATH PA0OTY B YCIOBHUSIX PeabHOTO, BUPTYAILHOTO U KOMOMHHUPOBAHHOTO
B3aMMOCHCTBHSI;

pa3BHBaTh KPEaTHBHOE MBIIIJICHUE PU PELICHUHN KU3HEHHBIX TIPOOIeM.

2) 6a30BbIe UCCIIEA0BATEIBLCKHE ICHCTBUSA:

BJIaJIeTh HaBBIKAMU y4eOHO-HMCCIEI0BATENLCKONW U IPOSKTHOW JesITeNbHOCTH, HABBIKAMU Pa3peIleHHs
poOJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOHUCKY METOJIOB PELICHUS NMPAKTHYECKUX
3aja4, MPUMEHEHHIO PAa3IMYHBIX METO/I0B MMO3HAHNUS;

WCTIONB30BaTh Pa3IMUHbIC BHIIBI ACATEIHHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpETalnH,
npeoOpa3oBaHMIO M MPHUMEHEHHIO B YYEOHBIX CHUTyalUsX, B TOM WYHCIE IPH CO3MAHUHM Y4YEOHBIX H
COIMATbHBIX TIPOEKTOB;

(OpMHUpPOBaTh HAYYHBIN THUI MBILUICHUS, BIaJCTh HAYYHOH TEPMHHOJIOTUEH, KIIFOUEBBIMH MOHATHIMH
U METO/IaMH;

CTaBUTh U (pOpMyIHpPOBaTH COOCTBEHHBIE 3a/a4ll B 00pa30BATENBHON NESITEIFHOCTH M KU3HEHHBIX
CHUTYAIIHSAX;

BBISIBIISIT  TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3a/ady, BBIABHIaTh TUIOTE3y €€
peUIeHus, HAaXOIUTh AapryMEHTHl U JIOKAa3aTeJIbCTBA CBOMX YTBEPXKICHHH, 3a/JaBaTh IapaMeTpbl M
KPHUTEPUH PEIICHNS;

aHaJM3UPOBATh IOJYYCHHBICE B XOJAE PEHICHUS 3aJaull Pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX
JTOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLICHUBAThH IPHOOPETEHHBIH OITBIT;

OCYILECTBIISTh  IEJICHANPABICHHBI TOUCK TIEpeHOca CPEACTB W CIOCOOOB  JIEHCTBUS B
po(eCCUOHATBHYIO CPEY;

YMETh EPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MIPAKTHYECKYIO 00JIACTH KHU3HEACATEITbHOCTH;

yMEeTh HHTETPUPOBATH 3HAHUSI U3 PAa3HBIX MPEIMETHBIX 00acTeii;

BBIJIBUTATh HOBBIC WJEH, NpeaiaraTb OPUTHHANBHBIC MOAXOJbl M PEIICHHS, CTaBUTh NMPOOIEMBbI H
33124, TOMYCKAONIHe aJbTePHATUBHBIC PEILICHNSI.

3) padora ¢ unopmanmeii:

OPHEHTHPOBATLCS B PA3MYHBIX HMCTOYHHWKAX HH(MOpMAalWU (TEKCTe y4eOHOTro TOCOOWS, HAy4HO-
MOMYJISIPHOW JIUTEpaType, OMOIOTMYECKHX CIIOBAPSIX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B
WurepHere), aHanM3MpoBaTh WH(GOPMALMIO pPA3IMYHBIX BHIOB M (OPM NpEACTABICHUS, KPUTHYECKH
OLIEHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTE;

(dhopMynHUpoBaTh 3aMpPOCHl U MPUMEHSITH PA3IMYHbIE METOABI NPU MOUCKE M OTOOpE OMOIIOTHYECKON
nHpopManuy, HeOOXOIMMOH JUIS BBITOJIHEHUS y4eOHbIX 3a/1a4;

npuoOperaTb  OMBIT  HWCIHOJNB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIBTYPY aKTHBHOTO UCIIOIb30BAHMS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIEHO BBIOMpATh ONTUMAJBHYIO (OpMY IpEACTaBICHUS OHMOJIOrMYecKod WHpopManuu
(cxembl, Tpad UKy, TUArpaMMBbl, TAOJIHIIEL, PUCYHKH U IPYTOE);

WCTIONBb30BaTh HAYYHBIA SI3BIK B KauecTBE CpPEACTBA MpH paboTe ¢ OMONOTHYECKOW WH(OpMaIen:
NPUMEHATh XMMHUYECKHe, (pU3NYecKHe W MaTeMaTHYecKWe 3HaKH W CHUMBOIBI, (OpMYyIbl, abOpeBHATYpY,
HOMEHKJIAaTypy, UCIOJIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISAHOCTH;

BJIaJIeTh HaBBIKAMH pACIO3HABaHUS W 3alIUThl HHGOpPMANWHU, HHYOPMAIMOHHOW OE€30MacHOCTH
JIUYHOCTH.

OBjaieHHe YHHBEPCAIbLHBIMH KOMMYHHKATHBHBIMH /1eiiCTBUSIMHU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIMM BO BCeX cdepax KU3HW, aKTUBHO YYacTBOBAaTh B JHAJOre WA
JUCKYCCHM IO CYILECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH CY>KACHUS
OTHOCHTENILHO BBITIONHEHHUS NpeAsiaracMoi 3aJaud, yYUTHIBaTh HHTEPECHl M COTJIACOBAHHOCTH MO3MIUH
JPYTUX YYaCTHUKOB JINAJIOTA WK TUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CpEJICTBA OOIIEHWS, IMOHWMATh 3HAYEHHE COLMUAIBHBIX 3HAKOB,
MPEANOCHUIOK BOSHUKHOBEHHMSI KOH(PIMKTHBIX CHUTYaIMH, yMETh CMATYaTh KOH(IUKTHI U BECTH IIEPErOBOPBI;



BIIAZICTh PA3IUYHBIMU CrIoco0aMu OOIIEHHS W B3aUMOJACHCTBHUS, MOHMMAaTh HAaMEPEHUS IPYTHX
JIOAEH, IPOSIBIIATE YBRXKUTEJIBHOE OTHOIIEHHE K COOECEeIHUKY U B KOPPEKTHOH (popme GpopMyIupoBaTh CBOU
BO3paKEHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOoBMeCTHAasl 1eSITeJIbHOCTh:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHONH M MHIWBHIYalbHOW PaOOTHl MPH pEIICHUN
Ouonoryueckoid  mpoOieMbl, OOOCHOBHIBATH  HEOOXOOUMOCTH  TNPHMEHEHHS  TPYNHOBBIX  (GOpM
B3aMIMOJCHCTBUSA IIPH PEIICHIH ya9eOHOH 3a/1a4H;

BBIOMPATh TEMATHKY U METOJBI COBMECTHBIX JICHCTBUI C Y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
Ka)XJI0ro 4jeHa KOJUIEKTHBA;

MIPUHUMATh LEJIM COBMECTHOM AEATENLHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATh JIEHCTBUSA IO €€
JOCTHKCHHIO: COCTABIATh IUIAH EHCTBUH, PacIpeaessTh POJIM ¢ yYETOM MHEHUH YYaCTHUKOB, 00CYXIaTh
pe3yAbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAauyeCTBO CBOETO BKJIaJa W KaXKAOTO y4YacTHHKAa KOMaHIbl B OOLIMH pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC IIPOCKTLI, OLICHUBATh UACHU C TO3UIIUMHM HOBU3HBI, OPUTUHAJIBHOCTH, Hp&KTH‘-ICCKOfI
3HaYUMOCTH;

OCYILIECTBIISTh IO3UTUBHOE CTPATETHYECKOE IIOBEACHHE B PAa3JIMUHBIX CHUTYaLUsX, IPOSBIAThH
TBOPYECTBO M BOOOpa)keHHE, ObITh MHULIUATUBHBIM.

OBnafeHue yHUBEPCAJIBHBIMHU PeryJIATUBHBIMU JeHCTBUAMM:

1) camoopranusamnms:

HCIONB30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIBICHHSA NMPOOJIEM M MX PEIICHHS B JKU3HEHHBIX H
yUeOHBIX CUTYAIHAX;

BI>I6I/IpaTI) Ha OCHOBC 6I/IOHOI‘I/I‘-ICCKI/IX 3HAaHUM LEJICBBIC U CMLICJIOBBIC YCTAHOBKU B CBOUX I[CﬁCTBHSIX
U TIOCTYINKAaX 110 OTHOIIEHUIO K KHUBOH MPUPOJE, CBOEMY 340POBBIO U 30POBBIO OKPYIKAIOLIHX;

CaMOCTOATCIIbHO OCYIICCTBIATH IMO3HABATCIIbBHYIO ACATCIbHOCTDL, BBIABJIATH HpO6JIeMI)I, CTaBUTh H
¢dbopMynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM AeATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIBHO COCTaBJIAITh IUIAH peIIeHUs MpoOjeMbl ¢ Y4E€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 IPEANIOYTSHUH;

naBaTb OLICHKY HOBBIM CHUTYallUsAM,

pacimpsATh paMKH y4eOHOTo peiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TIPOSIBIICHHUIO ITUPOKOW IPYAUIUH B Pa3HbIX OOJIACTAX 3HAHHIA,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

naBaTb OLICHKY HOBBIM CUTyalHAM, BHOCUTH KOPPEKTHUBLI B ACATCIbHOCTDH, OLICHMBATL COOTBETCTBUC
pe3yIbTATOB LEIM;

BJaJleTh HaBBIKAMH IIO3HABaTEIbHOM pe(dIeKCHH KaK OCO3HAHWS COBEpIIAEMBIX JACHCTBUH U
MBICJIMTENBLHBIX MPOIECCOB, HX PE3YJIbTaTOB M OCHOBAHMH, NCIOIB30BATh MPUEMBI peIICKCHU IS OLCHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHNUS;

YMETb OLIEHHBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHHKEHHUIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX IIPYU aHAJIN3€ PE3YIbTATOB NEATEIILHOCTH;

3) npuHsiTHE Ce0s U IPYTUX:

MPUHUMATE ce0sl, MOHUMAast CBOU HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHAJIN3€ PEe3YIbTATOB ACATEILHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKM;

pa3BUBATh CIIOCOOHOCTH IOHMMATh MUP C TIO3UIMH APYTOTO YEIOBEKA.

HPEIAMETHBIE PE3YJIBTATDBI
[IpenmerHbie pe3ymnbraTel ocBoeHus mporpaMMbl COO mo Guosoruu Ha 6a30BOM YPOBHE BKITIOYAIOT
cneunduueckue i1 ydyeOHoro npeamera «buonorus» Hay4yHble 3HaHUS, YMEHHUSI M CIIOCOOBI JEMCTBUH 1O
OCBOEHHIO, HHTEPIIPETAIINY U TIPe00pa30BaHNIO 3HAHNUH, BUJIbI IEATEIIbHOCTH TI0 MOTyYE€HHIO0 HOBOTO 3HAHUS



Y TIPUMEHEHHUIO 3HAHWW B PA3IMYHBIX YYEOHBIX CHTYaIMsiX, a TAaKKE€ B PEaJbHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX ¢ OHONIOTHEH. B mporpamme nmpeMeTHbIe pe3ynbTaThl MPEICTABICHBI 110 ToJiaM 00yJICHUSI.

[IpenMeTHbIe pE3yibTaThl OCBOCHUSA YyueOHOTro mpeamera «buomorus» 6 10 Kaacce NOKHBI
OTpaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHWI O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (()OpPMHUPOBAHUU COBPEMEHHOMN €CTECTBCHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MUPOBO33PCHHS, O
BKJIaJIc POCCHHCKUX M 33apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (QYHKIIMOHAILHOU
TPaMOTHOCTH YeJIOBEeKa JIJISl pEIIeHUs )KH3HEHHBIX 3a]1ad;

YMEHHE PACKPBIBaTh COJCPIKAHUE OMOJIOTMYECKUX TEPMUHOB W MOHSATHHN: )KHU3Hb, KIIETKA, OPTaHU3M,
MeTabonu3M (OOMEH BellecTB M MpPEBpallcHWE SHEPIruu), TOMEocTa3 (caMOperyisiuus), YpOoBHeBas
OpraHM3alys JKUBBIX CHCTEM, CaMOBOCIPOW3BEIeHHE (PETpPOIyKIIHs), HACIEICTBEHHOCTh, N3MEHUYNBOCTb,
POCT U pa3BHUTHE;

YMEHHE W3JIaraTh OMOJOTHYECKHE TeopuH (KJICTOYHAs, XPOMOCOMHAs, MYyTallMOHHAs, ICHTpaJIbHAS
JoT™Ma MOJIEKYJISIpHOU Omosorumn), 3akoHs! (I'. Menngens, T. Moprana, H. 1. BaBuinosa) u yaenus (o mieHTpax
MHOT000pa3us W TPOUCXOXKACHHUA KyIbTYpHBIX pacteHwii H. 1. BaBumoBa), ompenmensarb TpaHHIBI HX
MIPUMCHHUMOCTH K )KUBBIM CUCTCMAM;

YMCHUC BJIAACTh METOJaMU HAYYHOI'O IIO3HAHHUA B 6I/IOJ]OFI/II/I§ HEIGHIOIICHI/IC N OIIMCaHUC KHUBBIX
CHUCTEM, TIPOIIECCOB U SBIICHUH, OPTaHM3aNNs U MPOBEECHNE OMOIOTHIECKOTO IKCIIEPUMEHTA, BBIIBIKCHUE
TUIOTE3bl, BBISIBICHHE 3aBHUCHUMOCTH MEXAY WCCIEAYEMBbIMA BEIHMYWHAMH, OOBICHEHHE IIOJTYYECHHBIX
PE3YIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITPII71, TeOpI/Iﬁ U 3aKOHOB, YMCHHUC [A€JIaTb BbIBOAbI Ha
OCHOBAHUH TIOJTyYEHHBIX PE3yIHTaTOB;

YMEHHE BBIIEIATh CYNIECTBEHHbIE NPU3HAKH BHPYCOB, KJIETOK TIPOKApHOT U  DYyKapHoT,
OJHOKJICTOYHBIX W MHOTOKIIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHa BEIIECTB W
MPeBpaIleHNs] SJHEPTHH B KJIETKE, (DOTOCHHTE3a, TUIACTHYECKOTO U SHEPreTHIecKoro oOMeHa, XeMOCHHTE3a,
MHTO32, MeH03a, OTIOIOTBOPEHHUS, PA3MHOKEHHUS, MHINBUAYAITBHOTO Pa3BUTHS OPraHN3Ma (OHTOTEHE3);

YMCHUC NPUMCHATH IMOJTYYCHHBIC 3HAHUA IJId O6’BHCH€HI/IH 6I/IOJ'IOFI/I‘I€CKI/IX IpoucccoB 1 HBJ’ICHI/II\/’I,
JUI. TIPUHSATHS TPAKTHYECKUX PEHICHUH B IMOBCEJHEBHOW XHM3HHM C IIeTbI0 oOecreueHHs 0e30MacHOCTH
CBOETO 3/I0POBbS W 3I0POBbS OKPYKAIOIIWUX IIOJEH, COONIONCHHS HOPM TpPaMOTHOTO TOBEIEHUS B
OKpY>KaroIel MPUPOJHON cpelie, TOHMMaHue HeOOXOIUMOCTH HCIONIL30BAHUS JIOCTIKEHUI COBPEMEHHOMN
6I/IOJIOI‘I/II/I u 6HOTGXHOHOFHﬁ JJId pallMOHAJIBHOT'O ITPHUPOJA0IIOJIB30BaHM A,

YMEHHE pelIaTh SJIeMEHTapHble TeHEeTHYeCKHWe 3aJayd Ha MOHO- W AWTHOPUIHOE CKPEIIUBaHUE,
CIIETNIEHHOE HAaClleZIOBaHHUE, COCTaBIISATh CXEMBI MOHOTHOPHHOTO CKPEIIWBaHUS s TpeAcKa3aHus
HacJIeI0BaHNA TPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBIONHAITH JTabOopaTopHbIe M MpakTHYeckue paboThl, coOmo/aTh MpaBwia npu pabdore c
y4eOHBIM U JIa0OPATOPHEIM 000PYAOBaHUEM;

yYMEHUE KPUTHYECKU OIICHHBATh W WHTEPIPETHPOBATH MH(DOPMAIHIO OHOJIOTHYECKOTO COJICpIKaHUs,
BKITIOYAIONIYIO TICEBJJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CpEJICTBa MaccOBOW HH(OpMAINH,
HAyYHO-TIONYJIAPHBIE MAaTEpPHalbl), STHYECKHE aCIeKThl COBPEMEHHBIX WCCIEAOBaHUH B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mmas OHOIOTHYECKYIO
nH(GOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIB30BaTh TIOHATUIHBIN armapar OHOJIOTHH.

[IpenMeTHBIe pE3yibTaTHl OCBOCHHSA YydeOHOro mpemmera «buomorus» 6 11 Kaacce NOMKHBI
OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJIOIMU B CHCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX
HayK, B (()OpPMHUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MUPOBO33PCHHS, O
BKJIaJIE POCCHHCKAX H 3apyOeKHBIX YyUYEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTUH, (YHKIMOHAIHLHOU
TpaMOTHOCTH Y€JIOBEKA JIA PECIICHHNA ) KU3HCHHBIX 3a1a4,

YMEHHE PACKPBIBATh COACPKAHNE OMOIOTMYECKUX TEPMHUHOB U MIOHSATHIA: BH/I, TIOMYJISIUS, TeHO(DOHI,
SBOIIONIUS, JIBUXKYIIHE CHIIBI ((haKTOPBI) SBOJIOIHH, MIPUCIIOCOOTICHHOCTh OPTaHU3MOB, BUIA000pa3oBaHHE,
OKOJIOTHYCCKUE q)aKTOpBI, OKOCUCTEMA, MPOAYUEHTBI, KOHCYMCHTHI, pPEAYLUCHTBI, NOCNHW IIUTaHUA,
9KOJIOrMYECKas upamuia, OnoreoreHos, onocdepa;

YMEHHE H3jaraTh Ouojormueckue teopuu (dBomonmoHHas Teopus Y. JlapBuHA, cHHTeTHYecKas
TEOpHsS SBOJIONNHN), 3aKOHBI M 3aKOHOMEpPHOCTH (3apompimeBoro cxoncrBa K. M. bapa, uepemoBanus



[JIaBHBIX HampaBjieHuil u mytei spomroruu A. H. Cesepuosa, yuenus o 6uochepe B. . Bepuauckoro),
OIIPEENATH IPAHUIIBI UX TPIMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJaleTh METOAAMH HAayYHOTO MO3HaHMS B OWMONOTHH: HaOJIOIEHHE W ONHCAaHHE KHUBBIX
CHCTEM, IIPOILIECCOB U SBJICHHUN, OPTaHU3AIM U MPOBEACHHE OMOIOTHYECKOTO HKCIICPUMEHTA, BBIBIKCHUE
THIIOTE3bI, BBIABICHHE 3aBHCHUMOCTH MEXIY HCCICIyeMbIMHA BEIMYMHAMH, OOBSICHEHHE IOTYYCHHBIX
pe3yIbTaTOB, HCIONB30BAHHBIX HAYYHBIX IOHATHH, TEOPHUH M 3aKOHOB, YMEHHE JelaTh BHIBOJBI Ha
OCHOBaHUH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATH CYHNIECTBEHHBIC TIPU3HAKHM CTPOCHUS OWOJOTMYECKHX OOBEKTOB: BHJIOB,
MOMyJSIHUKA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHWOTCOLEHO30B U SKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB: HaCJIeICTBEHHON W3MEHYUBOCTH, €CTECTBEHHOT'O otoopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBHS YKOJIOTHUECKHX (DAKTOPOB HA OPTaHU3MBI, IIEPEHOCA BEIIECTB U
MOTOKAa DJHEPrUM B JKOCHCTEMaX, AaHTPONOTCHHBIX HM3MEHEHHH B OJKOCHCTEMax CBOEH MECTHOCTH,
KpYrOoBOpOTA BEIIECTB 1 OMOTEOXUMHYECKHUX LIMKIOB B OHOChepe;

yYMEHHE TPUMEHATH IMOJTyYCHHBIC 3HAHUS IS OOBSICHEHHS OMOJIOTMYECKHX IPOLECCOB U SIBICHUM,
IUISL TIPUHSTUS TIPAKTHYECKUX DPEIICHWH B ITOBCEIHEBHOW JKM3HHM C IENBI0 OOecredeHus 0e30macHOCTH
CBOETO 3/I0POBbsI W 3/I0POBbS OKPYXKAIOIIMX JIIOJIEH, COOMIOACHUS HOPM TpPaMOTHOTO TOBEICHHS B
OKpy’Karollell IpUpoTHOH cpeje, TOHUMaHHue HeOOXOAMMOCTH HMCIIONB30BAHUS JIOCTHKEHUI COBPEMEHHOM
OMOJIOTHH IJIs1 PAMOHATIBHOTO TIPHPOIOTIOIH30BAHNS;

YMEHHE peIIaTh SJIEMEHTapHbIe OMOJIOTHYECKHE 3aJadH, COCTABIATh CXEMBI NEPEHOCa BEIECTB U
SHEPTruH B IKOcHcTeMax (LeNH MUTaHUS);

YMEHHE BHIMTOJHATH JIA0OPATOPHBIE W TpakTHYecKue paboThl, cOOMOAaTh MpaBWia MpH padore ¢
y4eOHBIM U JIA0OPATOPHBIM 000PYAOBaHUEM;

yYMEHUE KPUTHYECKU OLICHMBATh W WHTEPHPETHPOBATH UHPOPMAIMIO OHOJIOTHYECKOTO COJepIKaHus,
BKITIOYAIOLIYIO TICEBJJOHAYYHBIC 3HAHUS M3 Pa3IMUHBIX HCTOYHHMKOB (CpPeICTBa MaccOBOM HH(OpMAIuH,
HayYHO-TIONYJISIPHBIE MAaTEPHAIIBI), pACCMATPUBATh TII00ATBHBIE SKOJIOTHYECKUE MPOOIEeMBI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHUS, 0000Inas OHOJIOTHYECKYIO
nH(pOpPMALUIO N3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIONIH30BATh IIOHATHUHHBIIN anmapaT OHOJIOTHH.

TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC

DJIeKTPOHHbIE
Ne HaumenoBanme pasaesos u (uudposbie)
n/m  TeM MporpaMmsbl KonnuyecTBo yacoB  o0pa3oBaTe/ibHbIE
pecypchbl
Kontpoanusie IIpakTnuyeckue
Bceero
padoThbl padoThI
butmmoreka [IOK

1 buonorus rax nayxa 2 05 https://m.edso0.ru/7f41c292
2 JKuBble cUCTEMBI U 1 bu6nmoreka IJOK

MX OpraHu3aIus https://m.edso0.ru/7f41c292
3 XUMHUYECKUH COCTaB 8 1 bu6mmoreka IJOK

Y CTPOCHHE KIIETKU https://m.edsoo.ru/7f41c292
4 JKuzHeessTenbHOCTh 6 bu6nmoreka IJOK

KIIETKA https://m.edsoo.ru/7f41¢c292

PasmHOXEHME M
5 HHJIUBUYAJIBHOE 5 1 butmmoreka [IOK

pasBuTHE https://m.edsoo.ru/7f41¢292

OpraHU3MOB
6 HacnencrBeHHOCTD U 8 15 bubmuoreka [IOK

N3MEHYUBOCTH https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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OpPraHU3MOB
Cenexnus

oprann3MoB. OCHOBEI 3 bubmmorexa LIOK
P ) https://m.edsoo.ru/7f41c292
OHMOTEXHOJIOTUH
PesepBHOE Bpems 1 bubmorexa LIOK
P P https://m.edsoo.ru/7f41c292
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4
[TPOI'PAMME
11 KJIACC
KonuyecTBo yacoB DJIeKTPOHHBIE
HaumMmeHnoBanue
Ne a37eJ10B U TeM K I (undposrie)
n/n E 0[; - Beero OﬁHTpOJIbele pﬁaKanecmne 06pazoBaTebHbIE
porp PaooTbI PaooTbI pecypebl
DBOIIOIMOHHAA 9 1 bubmuoteka LIOK
ouosiorus https://m.edsoo.ru/7f41cc74
EOZZE;:EEGHHC 9 05 bubmuoteka LIOK
p ' https://m.edso0.ru/7f41cc74
’KU3HU Ha 3eMiie
SfraigfoML;: 5 1 bubmuoteka LIOK
Py m https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
SKOJIOTUYECKHE 9 Bubmiorexa HIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
Pe3epBHOE Bpemsa 2 Bubmiorexa HIOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 2.5

[NPOIT'PAMME
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