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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpammbl MO OHOJIOTHH TEOPETUUYECKYI0 OCHOBY MJIs
onpeeseHus] MOAX0A0B K (OPMHUPOBAHUIO COJEPKAHUA Y4eOHOro mpeamera
«buonorus» cocraBunu: KoHuUentyaibHble nosiokeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€Jei, COACpX aHHs, pe3ylIbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 00IIUX LENIIX U
MPUHIMIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
oOmero oOpasoBanusi B Poccuiickoin @eaepanuu, a TaKXKe MOJOKEHUS O
crnenuduke ONOIOTUHY, €€ 3HaYeHUH B TIO3HAHUU >KMBOW MPUPOJBI U 00ECTIEUEHUH
CYILLIECTBOBAHMS YeJoBeuecKoro odmectBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHUSM,
onpeaeneHbl OCHOBHbIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o Guosoruu Aa€T NpeacTaBiICHUE O LENAX, 00 o0uel crpaTteruu
oOy4eHMsl, BOCHUTAaHUS W Pa3BUTHS OOyYarOUIMXCS CPEICTBAMH Y4eOHOTrO
npeameta «buonorusy, onpenenser o0sA3aTeabHOE MPEAMETHOE COJEPKAHUE, €ro
CTPYKTYPY, pacIpeielieHHe II0 pasjgeiraM U TeMaM, pPEKOMEHIYyEMYIO
MOCJIEIOBATEIbHOCTh H3yUE€HHS YYEOHOI0 MaTepuasa ¢ y4eTOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM OOpa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIMXCA.

B nporpamme 10 OHMOJOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METaIllpeIMETHBIM M TPEAMETHBIM pe3yJbTaTam
oOyueHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-ITIO3HABaTEIbHOU
NEeATEeIbHOCTH/Y4eOHbIX JEeUCTBUN OOyYarolmUXCcsd 10 OCBOCHUIO COACpkKaHUS
OHMOJI0rMuecKOro o0pa3zoBaHusl.

B nporpamme no Ouonoruu (10—11 kiaccel, 6a30BbIil YpOBEHB) peaii30BaH
MPUHIUI MPEEMCTBEHHOCTH B M3YYEHHHM OWOJIOTMM, Oyiarojapss 4eMmy B Hel
OPOCMATPUBAETCA HANpPaBICHHOCTh HA pPa3BUTUE 3HAHUN, CBA3AHHBIX C
(GOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0POBOM
oOpa3e KH3HU U OEpeKHBIM OTHOIIEHHEM K OKpYXKaloIlllel MPUPOAHON cpene.
[ToaTOMy Hapsmy ¢ U3y4eHHEM OOIIEOMONIOTMYECKUX TEOPUid, a TakKe 3HAHHUM O
CTPOEHHUHU KUBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIECCOB B MporpamMMme 1o OMOJIOTUU YAEJIEHO BHUMaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUM B MMOBCEIHEBHOM >KM3HU JJIs1 PELICHUs NPUKIAJHbIX 3a/1a4, B
TOM 4YHCJe: NMPO(UIAKTUKA HACJIEICTBEHHbIX 3a00JIEBaHUN YeIOBEKa, MEIHUKO-
TF€HETUYECKOT O KOHCYJIbTUPOBAHUS, 000CHOBaHUs IKOJIOTHYECKHU

LI€JIECO00PA3HOT0 MOBEACHUS B OKPYKAIOLIEH MPUPOAHON Cpele, aHaIN3a BIUSHUS



XO3SIICTBEHHOM ~ JICSITEIbHOCTH  YE€JIOBEKa Ha COCTOSIHHME TMPUPOIHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHIIEHNE BHUMAHUS K IIPUKIAJHOW HANpaBIE€HHOCTU
yuebHoro mpenMera «buonorus» mpoAMKTOBAaHO HEOOXOIWMOCTBIO OOeCTeueHUs
YCIIOBUH 7Sl pEeUIeHHs] OJTHON M3 aKTyaldbHBIX 33/1a4 IIKOJIHHOTO OMOJIOTHYECKOro
oOpa3oBaHMsI, KoTopas IpexanosiaraerT (GopMupoBaHHME Yy  OOYyYaKOLIUXCS
CIIOCOOHOCTH aIaliTUPOBATBCA K HM3MEHEHHUSM JTUHAMHYHO Pa3BUBAIOILIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpeaHero oOLIEro O0pa30BaHMS 3aHMMAET Ba)XKHOE
Mecto. OHa obOecrneunBaeT (HOPMHUPOBAHHE Y OOYUYAIOIMIUXCS TMPEICTABICHUN O
HAyYHOM KapTUHE MHUpa, pacIIupsieT U o00OIIaeT 3HAHUA O XUBOM MPHUPOAE, €¢
OTJIMYUTEIbHBIX IPHU3HAKAX — YPOBHEBOM OpraHM3alMi U 3BOJIIOLMH, CO3JAET
YCIIOBUSL  JUIA: TIO3HAHWUS  3aKOHOB  JKMBOW  MPHUPOABI,  (POPMHUPOBAHUS
(yHKUIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U Oe3zomacHoro oOpasa
’KU3HU, SKOJIOTMYECKOr0 MBILIUICHHUS, IIECHHOCTHOI'O OTHOIIEHUS K KMBOW MPUPOJE
Y YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUsl UMEET TaKXKe JJIsl PEIIEHUsI BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  cpeiHero  obmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaronuxcs. M3yyenue Omosnorun odecrneunBaeT yciaoBus s GOpMHUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpallUd OMOJOTMYECKHX 3HAHUU C
MPEICTABICHUSIMHA U3 JPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHUH
u reorpaduu. Ha3BaHHBbIE NOJIOKEHUS O MpEIHA3HAUYEHUU Y4YEOHOro mpeamera
«buosnorus» cocTaBWIM OCHOBY [JIsi OIpeAeNieHUs TOJAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COJCpXKaHUS, TPEJACTABICHHOTO B MPOrpaMMe IO
OunoJoTUu.

Ot6op coaepxkanusi yueOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIICH C TMO3UIUN KyJIbTYpOCOOOPa3HOTO MOAX0/Aa, B COOTBETCTBHUH C
KOTOPBIM OOyYaroluecs: JOJKHbl OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMBbIE JJIs
dbopmupoBaHus O0OIIEH KyJIbTYphI, OIpPEACAIONINEe aJeKBAaTHOE ITOBEJICHUE
YelloBeKa B OKPYXalollel MpUpOAHON cpene, BocTpeOOBaHHBIC B MOBCEIHEBHOMN
KU3HU U TMPaKTHUECKON nesTenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HaHUM
3aHUMAIOT JJIEMEHTHI COJEPIKAHUS, KOTOPBIE CIIY>KaT OCHOBOM It (JOPMHUPOBAHUS
IIPEIACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KAapTUHE MHUpA U
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHMUS.



CTpyKTypupOBaHUE COJECp)KaHUS Y4eOHOTO Marepuaja B TPOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX dKMBOW MPUPOJBI, O €€ YPOBHEBOW OpPraHU3AINU U
ABOJTIOITMU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe y4ueOHOTO mpeamera «bromorus
BBIJICJICHBI CIIEYIONINE COoJiep KaTeNibHble JIMHUK: «buonorus kak Hayka. MeTo bl
HAay4YHOTO TO3HaHUs», «KieTka kak Owonormueckas cucrema», «OpraHu3M Kak
Oounonornueckas cucreMa», «CucremMa W MHOrTooOpasue OpraHUYECKOTO MHPay,
«IBOJIONUSA KUBOU MPUPOB», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

[lear m3ydenust ydgeOHoro mpeamera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJICHHE OOYYAIOIIMMUCS 3HAHUAMH O CTPYKTYpPHO-(PYHKIIMOHAJIbHOM
OpraHu3allMi  >KUBBIX CHCTEM  pPAa3HOTO paHra W MPUOOPETEHUE YMEHH
WCITOJTB30BATh ATH 3HAHUS VISl TPAMOTHBIX JICHCTBUI B OTHOIIICHUH OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxeHue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 0a30BOM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl 3HAHHM O OHOJIOTMYECKUX TEOPHSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3axX, MPaBUIIaX, CIYKaIIUX OCHOBOU
Juist (POPMUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAyYHOM KapTUHE MHUpa, O
METO/IaX HAy4YHOT'O MO3HAHUS, CTPOEHUU, MHOTOOOpa3Uu U OCOOCHHOCTSX YKUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIIMH, BBIJAIOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBaHUSIX B Onosioruu; (GOpMHUpPOBaHHE Yy OOYUYaIOIIMXCS MMO3HABATEIBHBIX,
WHTEJUICKTYaJbHBIX M TBOPUYECKHX CMOCOOHOCTEH B MPOIECCE aHalu3a JAHHBIX O
MyTSIX Pa3BUTHS B OWOJIOTUM HAYYHBIX B3TIIAZIOB, UJEH W TOIXOJ0B K M3yUCHHUIO
KUBBIX CHUCTEM pPa3HOTO0 YPOBHS OpPraHMU3allMM; CTAaHOBJICHUE Y OOyYarOUIUXCs
oO1elt KynbTyphl, QYHKIIMOHATIEHON TPAaMOTHOCTHU, PA3BUTHE YMEHUN OOBICHSITH U
OIICHWBATH SIBJICHUS OKPYIKAIOIIETO MHpA KUBOW MPUPOIBI HA OCHOBAHWH 3HAHHMA
Y OTbITA, MOJYYEHHBIX TPU U3yUYCHUU OUOIOTUU; (DOPMUPOBAHUE Y O0YUAIOIITUXCS
YMEHUM WJUTFOCTPUPOBATh 3HAYCHHWE OHMOJOTMYECKUX 3HAHUM B MPAKTHICCKOU
JEATETPHOCTH YEJIOBEKAa, Pa3BUTHU COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOJIOTHH; BOCIHUTaHUE YOEXJICHHOCTH B BO3MOKHOCTH ITO3HAHUS
YEJIOBEKOM J>KUBOW TPHUPOIBI, HEOOXOMAUMOCTH OEPEKHOTO OTHOIICHUS K HEH,
COOJIFOICHUS STUYECKUX HOPM TIPU MPOBEICHUM OHOJOTHMYECKUX HCCIICTOBaHUM;
OCO3HAHHUE IICHHOCTH OMOJIOTHYECKUX 3HAHUH JIJIS TTOBBIIICHHS YPOBHS
AKOJOTUYECKON KYJBTYpbl, Ui (OPMHPOBAHUS HAYYHOTO MHPOBO33PEHUS;
NPUMEHEHHUE TMPUOOPETCHHBIX 3HAHUM W YMEHUW B TMOBCEAHEBHOW >KM3HU IS

OLICHKH MOCJIEACTBUM CBOEU NEATEIBHOCTH 110 OTHOIIEHUIO K OKPY’KAIOIIEH cpelie,



COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHME M COOJIIOJIEHUE MEpP NPOPHIAKTUKH
3a00JIeBaHUM.

B cucreme cpeagnero obmero oOpa3zoBanus «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBJSIETCS O00s3aTEIBHBIM YYCOHBIM MPEAMETOM, BXOISIINM B
COCTaB MpeIMeTHOM 001acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jlist m3ydenwnsi 6uoaoruu Ha 6a30BOM YPOBHE CPETHEro 00Iero oOpa3oBaHus
otBoauTCs 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hegeno), B 11 kimacce — 34
gaca (1 gac B HEJIETIO).



COJEPKAHUE OBYUEHMUS
10 KJIACC Tema 1. buoJiorus
KaK HayKa.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HayKamH, (GUIOCO(HEH, 3TUKON, ICTETUKOW M MPABOM.
Ponp Ouonorun B (QOpMUpPOBAHUU COBPEMEHHOW HAy4YHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl mO3HAHUS KUBOM NpUpO bl (HAOII0IeHNE, IKCIIEPUMEHT, OIUCAHUE,
U3MEPEHHUE, Kiaccudukaius, MOACIUPOBAHUE, CTATUCTUYECKAS

00paboTka naHHbIX). JleMOHCTPAIMU:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToJIbl MO3HAHUS KUBOM MpUpoiby. JlabopaTopHble

U MpaKTHYecKue padoThl:

[Ipaktuueckass pabora No 1. «Mcmonb3oBaHue pa3aU4HBIX METOJOB MPH
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust ouonoruu. OTiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCUCTEM U UX pazHOooOpasue. Y POBHU OPraHU3aIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIHOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTHYSCKUIT), OMOChEPHBIN.

JdeMoHCTpaum:

Tabnuubl u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHH OpraHU3alUU
KUBOU MPUPOABD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIETKH. XUMHUYECKHE 3IJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOALI M MUHEpAIbHBIX BellecTB B kieTke. [lommepxanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHne 0€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEJTKOB.
He3aMeHnMble 1 3aMEHUMBIE aMUHOKHUCIOTHI. AMHUHOKUCIIOTHBIN COCTaB. Y POBHU

CTPYKTYpPBI OCJNKOBOM  MOJIEKYJbI  (TIEpBUYHAS, BTOpPUYHAS,



TPETUYHAs] U YETBEPTUUHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA OEIIKOB.
buonornueckue pyHKIUU OEIKOB.

®epMeHTsl — Ouonorumueckue Katanuzatopol. CtpoeHue (QepmMmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas cnenuduuHocts. KodepmenTsl. Butramunsi.
O1nnunst GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrineBonapl:  MoOHOcaxapuibl  (TJIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapuibel - (caxaposa, JIaKTo3a) W MojMcaxapuabl  (Kpaxman, TJIMKOTEH,
1esutoo03a). buonornueckne GyHKIUU YTII€BOIOB.

Jlunuasl:  Tpurmuuepuabl, ¢docdonunuasl, crepounbl. [ uapoduibHO-
ruipodoOHble  cBoiicTBa. buonornueckne QyHkiuu aunuaoB.  CpaBHEHUE
YTJIEBOJOB, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB SHEPTUHU.

Hykneunnoseie xkucnotel: JHK wu PHK. Hykneoruasl — MOHOMEpHI
HyKJIeuHOBBIX KucioT. Ctpoenue u ¢pynkuuu JHK. Crpoenune u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

Huronorus — Hayka o kjeTke. Kinerounast Teopust — mpuMep B3aUMOACHCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Krerka xak nenocTtHas skuBasi cucteMa. OO111e MpU3HaKU KIETOK: 3aMKHYTasl
HapyxHass MmemOpana, monekynsl JJHK kak reHernueckuii ammapar, cucTema
CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoTHUeckas u TNpokapuoTudeckas. OcoOEeHHOCTH
CTpPOEHHUS MpOKapuoTUYecKoW KieTku. Knerounas crenka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJWYUS PACTUTEIIBHOM, >XUBOTHOW U
IrpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJETOYHAs CTEHKA, MIMKOKAIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e¢ cBoiictBa u ¢pyHkuuu. [{uronnazma u e¢
opranounbl. OnmHomeMOpaHHbie opraHouabl kietku: JIIC, ammapart [onbmxw,
nu3ocoMbl. [lolyaBTOHOMHBIE OPraHOMAbl KJIETKH: MUTOXOHAPUM, TUIACTHUBI.
[IpoucxoxkneHne MHUTOXOHIpUN U 1actua. Buael mnmactua. HememOpanubie
OpraHOWIbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IIEHTP, IIEHTPHOIU, PECHHUYKH,
KryTUKUA. OYHKIIUU OPraHOUJI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000JI0UKa,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JleMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.



Juarpammbr:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuipel u cxemsl: «llepuoanueckas TabnMIla XUMHUYECKUX DIEMEHTOBY,
«CTpoeHne MOJIEKYJIBI BOJIB», «brocnunTes 6enka», « CTpoeHne MOJICKYJTbI OeKay,
«Ctpoenue depmentay, «Hykinennosbie kucnotel. JJTHK», «CtpoeHre MoeKyIbl
AT®», «CTpoeHne 3yKapuOTHUECKOW KIETKM», «CTpPOEHHE KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpOEHUE MPOKAPUOTUUYECKOW KIIETKNY,
«CtpoeHue sazpa KIETKn», « Y TIeBOAbD, «JIMIuasD.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyIOBaHUE Ui MPOBEICHUS
HAOJIOICHUM, HM3MEPEHHH, 3KCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK. JIabopaTopHbie M MpaKTHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 1. «/3ydeHuwe KaTalUTHUUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3yueHHe CTpOCHHUSI KJIETOK PaCTCHHM,
KUBOTHBIX W OakTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax u ux
OTIMCAHUE».

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BemecTB, WK METa00JIMU3M. ACCUMUIISALUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEeH) — JBE CTOPOHBI €IMHOr0 IMpolecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB M SHEPIHMH B TOHUMAHHUU
MeTadosIu3Ma.

Tuner oOMeHa BerecTB: aBTOTpO(HBIN U reTepoTpodHbIi. Posb pepMeHTOB B
oOMEHE BEIEeCTB U MPEBPAICHUN YPHEPTHUH B KIIETKE.

@®ortocunTe3. CBeroBas u TemMHOBas (a3pl  ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JJIS KU3HU
Ha 3emiie. BrusHue ycioBuil cpefibl Ha (OTOCHUHTE3 M CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIIUe OaKTeprH. 3HaUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTudeckuii 0OMeH B KJeTKe. PaciierieHue BemiecTB, BBIJCICHHE H
AKKyMYJUPOBAaHHE OJHEPrUM B KIETKE. OTambl JHEPreTUYeCKOro oOMeHa.
I'mukosnns.
bpoxenne u ero Buabl. KHCIOpOAHOE OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPTETUUECKOT0 OOMEHA.

Peakiuu wmarpuudoro cuHTe3a. ['‘eHetmueckas wundopmamus u JHK.
Peanuzanus renermdyeckodt wHpOpManuu B KIeTKe. [ €HETHUECKUI KOI U €ro



cBoiictBa. Tpauckpunims — marpuunblii cunte3 PHK. Tpancnsauus — 6unocunTe3
Oenka. Otanbl TpaHciuauuu. KogupoBanue amMuHOKHCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popMmsel ku3HU — BUPYCHL. McTopus otkpbitus BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO LHMKJIA BUPYCOB.
bakrepnodaru. bomesnm pacTeHmil, J>KMBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
BUpycamu. Bupyc nmmynozaepuuunra yenoseka (BUY) — Bo30ynurens CIIM/a.
OOparHasi TpaHCKpHMNIIMS, peBepTraza U uHTerpasza. Ilpodunaktuka
pacupocTpaHEHUs] BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbios, /. U. UBanoBckuii, K. A. Tumupszes.

Tabmuiel u cxeMbl: «Tunel nutanus», «Metaboauzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oOMen», «Xmnopormiact», «Potocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 0enKkay, « 'eHeTuuecKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xku3HeHHbIM 1uki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus [JHK».

Oo6opynoBanue: moaenu-ammiukaun «Yasoenue JIHK u Tpanckpumimsy»,
«buocunre3 6Oenka», «CTpoeHue KieTku», monaenb cTpyktypel JJHK. Tema 5.
Pa3MHoOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Kietounblii 1y, WM KU3HEHHBIM IUKI KiIeTkd. MHTepdasza m Muros.
[Ipoueccsl, mportekaromue B uHTepdaze. Pernukauus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JiunmonaHeli M TalUIOMJHBIA ~ XPOMOCOMHBIE  HaOopbl.  XpoMaTHBIL.
[MuTonornueckue OCHOBBI PA3MHOXKEHUSI W  MHIWBUAYAJIBLHOIO  Pa3BUTHUA
OPraHUu3MOB.

Henenue knetkn — muto3. Cragum murosa. lIponeccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubenb KJIETKH — aromnTo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U moJjioBoe. Buapl Oecrnoiaoro
Pa3sMHOXKEHUSA: JICJICHWE HAaJBOE, IOYKOBAHME OJHO- W MHOTIOKJIETOYHBIX,
cnopooOpa3oBaHue, BEreTaTUBHOE pa3zMHOXeHUe. MICKycCTBEHHOE KIIOHMPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE JIJIS CEJICKIUU.

[TonoBo€ pa3MHOKEHHUE, €TO OTINYHS OT OECIIOJIOTO.

Meito3. Craguu meioza. Ilpouecchl, mpoucxoAsuve Ha CTaausx Menosa.
IToBenenne xpomocoM B Menosze. Kpoccunroep. buonorndeckuin cmbICa U

3HaYE€HUE ME03a.



['ameTtorenes — mpormecc 00pa3oBaHMS TOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKU M ssUudHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TraMeT (CrepMaTo30uj, SUIEKIETKa) — CHEPMATOTeHE3 M OBOTCHES.
OcCOOEHHOCTH CTPOCHMS SIMIEKIETOK M CrepMaTo30ouaoB. OIUIOJOTBOPEHHUE.
[TapTenorenes.

NunuBumyanpHOe  pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE Ppa3BUTHE
(amOpuorenes). Ortanbl 3MOPUOHAIBHOIO PA3BUTHS y IMO3BOHOYHBIX JKHUBOTHBIX:
npoOsieHune, racTpysiiusi, opranorete3. llocTamMOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TIPSIMOE, HENpsMoe (JTMYuHO4YHOE). BrmsHue
Cpenbl Ha Pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHEIC
YpOJICTBA.

Poct u passutne pacrennii. OHTOreHe3 LBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHHM, CTaINM pa3BUTHS. JleMOHCTpaIMu:

Tabmuupr u cxeMbl: «@DOpMbI Pa3MHOKEHHUS OpraHu3MoB», «JIBoiiHOe
OIUIOJIOTBOPEHME Y IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenne knetku OakTtepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Crtpoenune xpomocombl», «Kiterounslii nukin», «Permnmukanus JTHK», «Mwutosy,
«Menosz», «lIpsmoe u HenpsAMoe pa3BUTHE», «l'aMETOTEHE3 y MIIEKONUTAIOIINX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepMaTo30u1bl
MJICKOIIUTAIOLIETO», «SMIIEKIIETKa MIIEKOIUTAIOWIETO», «KapHuOKMHE3 B KIETKax
KOpEelIKa JIyKa», MarHuTHasE MOJENb-alIuiuKaius «JleneHue KIEeTKu», MOJEIb
JHK, monens MeradazHoil xpomocombl. JlabopaTopHble W NpaKTHYeCKHe
padoThI:

JlaGoparopuass pabora Ne 3. «HaOmogeHne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaATaxX).

JlaGoparopuass pabora Ne 4. «l3ydeHue CTpPOCHHUS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy.

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[IpenMmeT u 3agaun reHeTUKU. Mictopus pa3BUTUsA T€HETUKU. POk niurosiorun
U HMOpPHOJIOTUH B CTAHOBJICHUM TEHETUKH. BKIIal POCCHUCKUX U 3apyOeKHBIX
VYCHBIX B pa3BUTHE TEHETUKU. MeETonbl TEHETUKU (THOPHI0IOTHYECKUH,
[IUTOTCHETUYECKUHM, MOJEKYJIIpHO-TeHeTHYecKui). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTHYecKas CHMBOJIMKA, UCTIOIb3yeMasi B CXeMaX CKpEIIMBaHUIMA.

3aKOHOMEPHOCTH HACJI€IOBaHUs MPU3HAKOB, YCTAHOBJIEHHbIEC ['. Menaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eIuHO-00pa3usi THOPUIIOB IEPBOTO



nokoJieHus. [IpaBuno noMuHUpoBaHus. 3aKOH pacillelIeHus Tpu3HakoB. [ unoresa
YUCTOTHI raMmeT. [1oJIHOE M HEeMOIHOE JTOMUHUPOBAHUE.

JurubpuaHoe  CKpeuuMBaHUEe. 3aKOH  HE3aBUCMMOIO  HAacCJEAOBaHUS
npu3HakoB.  l[uToreHeTmyeckue  OCHOBBI  JUTHOPHUIHOTO  CKpEIUBAHUAL.
AHanmzupyoniee ckpemupanue. Mcnoib30BaHue aHAIM3UPYIOUIETO CKPEIMBAHUS
JUISL OTIPENIeNICHNsI TEHOTUIIA 0COOMU.

CuemieHHoe  HaclefqoBaHue mnpus3HakoB. PabGora T. Moprana 1o
CUEIJICHHOMY HAacCJIeIOBaHMIO reHOB. HapylieHue clemnieHuss reHOB B pe3yJIbTaTe
KPOCCUHTOBEpPA.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTH. | €eHETHUECKHE KaPThI.

['enetnka mona. XpoOMOCOMHOE ONpEAEICHHUE T0Ja. AYTOCOMBI U TOJIOBBIE
XpoMocoMBl. ['oMoraMerHele U TrereporameTHble oOpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETUVIEHHBIX C M1OJIOM.

N3menunBOCTh. BUbl M3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACJICACTBCHHAS.
Posp  cpenpl B HEHACIHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOJIU(PUKAIMOHHON U3MEHYMBOCTH. BapuanmoHHbIN psjl ¥ BapuallmOHHAsi KpUBasi.
Hopma peakuuu npusHaka. KoindecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKH U HX
HOpMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennas, win TEHOTHUIUYECKas, W3MEHYMBOCTh. KoMOUWHAaTHBHas
M3MEHYMBOCTh. Meilo3 © MOoJ0BOM mpolecc — OCHOBA KOMOMHATHUBHOMN
M3MEHUYUBOCTU. MyTanmoHHasi U3MEHYMBOCTh. Kiaccudukarus MyTauii: TeHHEBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTaluil. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieACTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka uyenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YyeJIOBEKa: TeHeaJlOTMYSCKUM, OJIM3HEIOBBIN, [IMTONCHETUUECKUI, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHNE TrE€HOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTBeHHble 3a00JIeBaHMS YEJIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HU C HACJIEICTBEHHON MPEapacrooKeHHOCThI0, XPOMOCOMHBIE OOJIe3HHU.
Comarnueckue W reHepaTuBHble MyTanuud. CTBoJIOBbIE KIETKU. [IpuHIUIBI
3I0pOBOT0 00pa3a >KU3HH, JUATHOCTUKH, MPOMUIAKTUKHN U JICYCHUS] TEHETUICCKUX
OosiesHel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON
T€HETUKU B TIPEJAOTBPAIICHUU U JICUCHUH TCHETHYECKUX 3a00JIeBaHUI dYesoBeKa.

JlemoHcTpanuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

TaOmumel W CXEMBI: «MoHoTHOpUAHOE  CKpeIMBaHUE W €ro
[IUTOTEHETUYECKAasE OCHOBa», «3aKOH pAacHICIVICHUS U €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpuaHOe CKpelIMBaHUEY,
«lluTonornyeckne - OCHOBBI  JUTHOPUAHOTO  CKpenIuMBaHus»,  «Meho3y,
«B3auMopeicTBue ajuleNbHBIX TE€HOB», «l['€HeTnueckue KapThl pacTEHUH,
KUBOTHBIX M 4YeJNoBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEeIOBaHUS,
CLUEIUIEHHOTO C Tojom», «KapuoTumel 4enoBEeKa W JKMBOTHBIX», «BHIbI
U3MEHUUBOCTHY», «MoaudukalroHHas HU3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.

OGopynoBanue: MoACIU-aNIUIMKAIMN «MOHOTUOPUIHOE CKpEUIMBAHUE,
«Henonmunoe poMuHupoBanue», «JduruOpugHoe ckpemuBanuey, «llepekpect
XpPOMOCOM», MHMKPOCKON M MuKponpenapar «Jllpozoduna» (HOopma, MyTanuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuil «I opox moCeBHOMW».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnass padora No 5. «/M3ydeHue pe3yiabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax».

JlaGoparopnas pabdota Ne 6. «M3yduenne MoaupuKaliuOHHONW U3MEHUYHUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

Jlabopatopnas pabora Ne 7. «AHanmu3 mMyTanuii y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHue © aHalu3 POJIOCIOBHBIX
YETOBEKA.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M NPOLECC. 3apOKACHUE CEJEKIMU U JOMECTHUKALMA.
VYyenne H. W. BaBwioBa o0 1eHTpax MPOUCXOXKACHUS W MHOT000pas3us
KYJIbTYpPHBIX pacTeHUM. LIEHTphl MPOUCXOXKIECHHS JIOMAIHUX >XKUBOTHBIX. CoOpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBbIM U MHAUBHUIyaIbHBIN OTOOPHI B
CEJIEKIIMM PAcTEHWH M >KUBOTHBIX. OlEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Ywuctas nuHusa. CKpelllMBaHUE YHUCTBIX JIMHUH.
I'ereposuc, wnm rubpunnHas cuia. HepoacTBeHHOE CKpelnuBaHue — ayTOPUIAMHT.
OtnancHHass rubpuau3anvss W e¢ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHUE TIOJUIUIONIOB. JIOCTMKEHUsI CEJNEeKUMH PACTEHUM, J>KUBOTHBIX U

MHUKPOOPraHU3MOB.



buotexHonmoruss kak oTpacib MPOU3BOJICTBA. ['€HHasT MHXKEHEpHUsA. OTalbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uwxkenepus. Knetounele KynbTypbl. MUKPOKIOHATEHOE Pa3MHOXKEHUE PACTECHUM.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okojioruueckue W dTthdeckue  mpobiembl. MO  —  reHeTHYecKu
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBaHos.

Tabmuupbr 1 cxembl: kapta «lleHTpBl TPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHui», «Ilopoapl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTaaneHnas rudbpuauzanus», «Padortsl akanemuka M. ®@. liBaHnoBay,
«Ilomunnounusa», «OO0bEKTHI OuOTEXHONOTUNY», «KJIETOUHbIE KYJIBTYphl H
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISIKH TIJI0JIOB U KOPHETUIO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTteHuii, repbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTHXKEHHSI CEJEKIMU pPACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOpUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoOJIOIIMOHHAA ONOJIOTHSA.
[Ipennochulki BO3HUKHOBEHMSI HSBOJIIOLIMOHHON TEOPHUM. IBOJIFOLIMOHHAS

TeOpust U €¢ MecTo B Ouosoruu. BimsHuUE SBOJTIONMOHHON TEOPUH Ha pa3BUTHUE
OMOJIOTHH U APYTUX HAYK.

CsugerensctBa 3BoMOUMU. [laleoHTONIOrHYECKUE: MOCIEA0BATEILHOCTD
MOSIBJICHUSI BHJIOB B TAJICOHTOJIOTHYECKON JIETOMUCH, TMEpPEeXOHbIe (HOPMBI.
buoreorpaguueckue: cxoacTBo U paziaudue ¢ayH u (GJaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M pa3Iuyusi 3MOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX META0OTUYECKUX TyTEeH y BCEX
OpraHU3MOB.

OpomonuonHas tTeopusi Y. Jlapuna. Ilpenmnocbuiki BO3HUKHOBEHUS
napBuUHU3MA. JIBWOKYIIME CHJIBI DSBONIONMK BUAOB 10 J[lapBuHy (M30BITOYHOE



Pa3MHOXEHUE MPU OrPAHUYEHHOCTH PECYpPCOB, HEOINPEAEIICHHAas W3MEHYHUBOCTb,
0opb0a 3a CyllecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3BosouH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBmxymiue cuibl ((hakTopbl) SBOMIONUH BUAOB B MpHpoae. MyTalmoHHbBIN
polecc U KOMOMHATHBHAs W3MEHUYMBOCTh. llomynsinquoHHBIE BOJHBI U Jpeid
reHoB. M30J1ust 1 MUTpanus.

EctectBennbiii oTO0Op — HampaBisomui ¢aktop sBomouud. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3ysbTaT »BOMIONUHU. [Ipumepsl
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMop(03bl U UANO-aAANTAILUH.

Bun wu  BumooGpazoBanme. Kpurepuum Buma. OcHOBHblE  (POpMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

Maxkpospomoriusi.  Dopmbl  3BOMIOLMM:  QUIIETHYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienpHas. HeoOpaTtuMocTb 3BOIOIMH.

[IpoucxoxneHne oT HecnelUalu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paIAALIUS.

JlemoHncTpanum:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mromiep, A. H. Ceeprios.

Tabnuub! u cxemsbl: «Pa3Butre opraandeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX JKUBOTHBIXY», «ApxeonTepukcy, «Dopmbr 60pbOBI 32
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroodpasue COpTOB pacTEHU,
«MHoroo6pasue  MOpOJ  KUBOTHBIXY, «lTommynsauumy, «MyTaunoHHas
M3MEHUYHMBOCTB», «Apomopdo3b», «Manoamantanumy», «OOmWas aereHepauus»,
«/Bmwxymme cunbl sBomtouMny», «Kapra-cxema Mapmpyra nyremectBus Y.
Hapsunay, «bopbba 3a cymectBoBanue», «lIpucrnoco0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
HaboOp TIOAOB W CeMsH, KoJuleKius «lIpumepbl 3alMTHBIX MPUCTIOCOOTICHHUN Yy
KUBOTHBIX», MOJeb «OCHOBHBIE HAMPABICHUS SBOIIOLUNY», 00bEMHAas MOJIEIb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wMupa, KoieKius «@DOpMBI COXPAaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX M pacTeHui», ™ojenb ammiukauusa «llepekpect

XPOMOCOM», BIIAJKHBIC ITPCIIapaThI «Pa3Butne HaCCKOMOI'O», «Pa3zButue JETYUIKW,



Mukpornpenapar «Jlpo3zoduna» (Hopma, myranuu (OpPMBI KPBUTBEB W OKPACKHU
Tena). JIabopaTopHble U MpaKTHYECKHE PA0OTHI:

Jlabopatopuass padora Ne 1. «CpaBHEHHE BHIOB TIO MOP(OIOTHUUECKOMY
KPUTEPUIO».

JlabopatopHas padota Ne 2. «Onucanue mpuCHOCOOJIEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuHble TpEACTABICHUS O 3apOXKACHUU >KU3HU. HayuHble TruUmoress
BO3HUKHOBEHUSI JKM3HM Ha 3emje: abuoreHe3 M MaHCIEpMHUS. XHUMHUYECKas
ABOMIOIMSA. AOMOTEHHBIM CHHTE3 OPTaHMYECKHX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEepUMEHTANIBHOE MOATBEPKICHUE XUMUUYECKOU 3BoMoMu. HavanbHbie 3Tarbl
ouonoruyecko sBomtonuu. ['mnoresa PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKH. [lepBble KIETKM M WX 3BOJIOLMUS.
dopMUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickast dpel. I[lanmeo3olickas 3pa U e¢ MEpUOJbl: KEeMOPUNUCKUH,
OPIOBUKCKUH, CUITYPUHUCKHN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3o30iickas 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, IOPCKUI, METTOBOM.

Kaiinozolickass »pa © €€ TMNEepUOJbl: TAJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOMNOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U TEOJOTHMYECKUX MporeccoB. OCHOBHBIC ATallbl
ABOJIIOIIMU PACTUTEIBHOTO W IKUBOTHOTO Mupa. ApoMopdo3bl y pACTeHHH U
XKUBOTHBIX. [losiBNIEHHE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOro MHpa Kak OTpaxeHue -dBOJONUU. OCHOBHBIC
CUCTEMAaTUYECKHUE IPYNIbl OPraHU3MOB.

OBoJronMs 4eloBeKa. AHTPOIIOJOTHS Kak HayKa. Pa3BuTre npeacTaBieHuld o
MPOUCXOXKJICHUHN 4YeloBeKka. MeToapl H3yueHHs aHTpororeHe3a. (CxojcTtBa u
pa3INuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrwxymue  cuibl  ((akTopsbl) aHTPOIIOTEHE3A. Hacnencreennas
W3MEHYMBOCTh W  €CTECTBEHHBI oTOOp. OOmecTBeHHbIE 00pa3  KU3HH,
M3TOTOBJICHUE OPYIHI TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIE CTaAUX U BETBU SBOJIIOIUM YEJIOBEKA: aBCTPAJIONUTEKU, HemoBek
yMenblid, YenoBek npsAMoxondimmi, YenoBek HeaHAEpTaNbCKUM, YenoBek
pasymHbIii. HaxoJku HCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.



Yenoseueckne pacbl. OcCHOBHbIE  OOJNBIIME  pachl:  €BPOIMEOHIHAs
(eBpasuiickasi),  HErpo-aBCTpaJIOMAHAs  (PKBATOpPHAJIbHAS),  MOHTOJIOMIHAS
(a3marcko-aMepukaHckasi).  UYepTel ~ IPHUCHOCOOJIEHHOCTH  IMpEACTaBUTENEH
YEJIOBEUECKHUX Pac K YCIOBUSM CYLIECTBOBaHUA. EJMHCTBO YeI0BEUYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpetsl: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupr u cxembl: «Bo3HukHoBeHune ConHewyHOU cucteMbly», «Pa3Butue
opraHudeckoro mmpay», «PactutenbHas kieTtkay, <« KHUBOTHas  KIETKay,
«IIpokapuoTnueckass kieTka», «COBpEMEHHas CHUCTEMa OpPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YENOBEKA W YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeECTa MaJIGOHTOJOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOTO 4YENOBEKa», «/lpeBHenmme moan», «peBHue moamn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUEeCKUE pachh».

O6opynoBanue:  mymspku  «[Ipoucxoknenne — 4denmoBeka»  (OIOCTHBI
aBCTPAJIONMTEKA, MUTEKAHTPONA, HEAaHJEpPTalblla, KPOMAaHbOHIA), CJIEHKA WIH
U300pKEHUS KAaMEHHBIX OpYJUW MEepPBOOBITHOTO uYeJoBeKa (KaMHHU-YOIIEPHI,
pyoOuna, ckpebna), TeOXpOHOJOrHMYecKas Tabnuna, KoyeKuus «DopMbl
COXPAHHOCTHU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[TpakTuyeckas padora Ne 1. «M3yueHne UCKOMAEMbIX OCTAaTKOB PACTCHUUN U
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLHS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KPaeBEeIUECKUI My3ei).

Tema 3. Oprann3Mbl 4 OKpYy:Kaias cpeaa.

DKOoJIOrus KaK HayKa. 3aJlayd U pa3Jielibl SKOJIOruU. MeTO/Ibl SKOJIOTMYECKUX
MCCIIEI0BaHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOWTaHMsSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Dxonornueckue pakropsl. Knaccudukanus 3K0I0rH4eckux pakTopoB:
abnoTtnyeckne, OWOTHYECKME U aHTPOMOTeHHBbIC. JIeWCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPraHU3MBI.

AbGuoTtndeckue (HaKTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DOTOMEPHOAU3M.
[IpucnocobneHuss OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.

buonornueckue puTMBI.



buotnueckune (bakTopsI. Bunsl OMOTHMYECKHX  B3aUMOJICHCTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero (opmsl. [lapazutusMm, koonepanus,
MyTyajlu3M, KOMMEHCAIH3M (KBAPTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIH3M,
HehTpanu3M. 3HaueHHE OMOTHYECKHX B3aMMOJCHCTBUI sl CYyIIECTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH nomyssiquud. OCHOBHBIE —IOKa3aTelH
MONYJSIUN: YHUCJIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTBH, HPHUPOCT,
Murpanys. J[mHaMuKa 4uCI€HHOCTH MOIMYJISILUU U €€ PEryJIIsaLus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkens.

TaOmumpsl u cxemsl: kapta «IIpuponnsie 30Hb1 3emiuy, «Cpenbl oOUTaHUS
Opranu3MoBy», «@oronepuogusm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:
JlabopatopHas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTCHUN U3

pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas pabora Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «IlogcyeT MIOTHOCTH MOIMYJISIUN Pa3HbIX BUIOB
pacTeHum».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opranu3sMoB — OuoieHo3. CTpykTypbl OHOIlEHO3a: BUIOBAf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunabl-nomuHantel. CBs3u B
OuoleHo3e.

DkoJsiornueckue cuctemMbl (dkocuctemsl). llonstue 00 skocucreme W
ouoreoneHo3e. @DOYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: TPOAYLEHTHI,
KOHCYMEHTBI, pEAYLEHTbl. KpyroBopoT BEIECTB U MOTOK SHEPTHH B DKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU BKOcHCTeMbl. [luieBble 1enu W CeTH.
OcHOBHBIE TIOKa3aTeld 3KOCHCTEMBbI: OuoMacca, MPOAYKIHMS. IKOJIOTHYECKHE
NUPAMUJIBL:  MPOIYKIUH, YHUCIEHHOCTH, OuoMaccel. (CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTh, CAMOPETYJIALMS, pa3BuThe. CyKueccus.

[IpuponHble S3KOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO
WJIM IHPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpasue kak ¢dakrop ycToWumBocTH dKOocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenue B. U. Bepnanckoro o Omocdepe. ['panuipl, coctaB U CTPyKTypa
ouocheprr. XKupoe BemectBo u ero ¢yHkumu. OcobeHHOCTH OHMOchepsl Kak
rJ100aNbHOM 3KOCUCTEMBI. J[MHaMHYeckoe paBHOBecHE€ U OOpaTHas CBsI3b B
ouocdepe.

KpyroBopots! BemecTB U OMOr€OXUMUYECKUE IIUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuecTBo B 6Mochepe 3emian. AHTPONIOTEHHbIE U3MEHEHHUs B Ouocdepe.
['mo0anpHBIE HKOJIOTUYECKUE TIPOOIIEMBI.

CocymiectBoBaHue MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHue
Oropa3zHo0Opa3us Kak OCHOBA yCTOMUMBOCTH Onocdepbl. OCHOBA palOHAIBHOTO
VOpPABJICHUS NPHUPOJAHBIMU pECYypcaMH U HUX MCHOJIb30BaHUE. JOCTMXKEeHUs
OMOJIOTHH U OXpaHa MPUPOIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaues, B. U. Bepnaackuii.

Tabmuupl u cxemsl: «llumeBsle nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiectBa», «llemu nuTaHus», «IKOJIOTHYECKAs MHPAMUJIAY,
«buocdepa u yenoBek», «IKoCUCTEMA IUPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3 Bomoema», «ArpoieHo3», «llpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBUSA HAa  Opupoay», «BaxHeWllne HCTOYHUKHU
3arpsi3HEHMs] BO3/yXa U TPYHTOBBIX BOJ», «llouBa — BakHeillias cocTaBistoLIas
ounocdepor», «DakTopsl Aerpaaauu nouBy», «[lapaukoBbsiil 3G dexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsiz3HeHust Ouocdepsr», «OOmas cTpykrypa Ouochepsy,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosopor yriaepoga B Ouocdepe», «KpyroBopor azora B Hpupoae».
O6opynoBanue: Mojenb-anrumkanus «Tunudneie OMOIEHO3BI», TepOapuit
«PacTtutenbHble coo0IIECTBaY, KOMIEKINN «broneno3y», «Bpeaurenu BakHEeUIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp», TrepOdapuu U KOJUIGKIIMM PACTeHHH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTUYECKUM TPyIIiaM OJHOTO BHJIA,
Kpacnas kuura Poccuiickoii ®enepanuu, M300pakeHHUs] OXpaHAEMbIX BHUJIOB

pacTeHui 51 KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I[IPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacuo ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K pe3ysbTaTam
OCBOCHHMS 00YUYaIOIIMMHUCS TIPOTPaMM CpEHEro 0011ero 0opa3oBaHus:

JIMIYHOCTHBIM, MCTAIIPECAMCTHBIM U IIPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NHYHOCTHBIX PE3YJBTAaTOB OCBOCHMSI mpeamera «buonorus»
BBIJICJICHBI CIICYIONINE COCTABIIIONINE: OCO3HAHHE OOYYAFOITUMUCST POCCUMCKOM
CPaKIaHCKOW MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOIpEJeICHUI0, HaJIM4Yhe MOTHBAUM K OOY4YeHHMIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHHM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HCTOPHYECKUX TPAIUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NESITEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IIPUCYIIUMH CUCTEME
OMOJIOTHYECKOTO  O0pa30BaHUs, HaJUYUE HKOJOTHYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS Ipeamera «buojaorusy AOCTUTaroTCsA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOM JEATEbHOCTU B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIIECTBE IpaBUJIAMH W HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TIpolleccaM CaMOTO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHSA, PAa3BUTHUS BHYTPEHHEW TO3ULMHM JIMYHOCTH, MaTPUOTU3MA,
YBOKCHUSA K 3aKOHY W MPABOIOPSAKY, YEJTOBEKY TPyAa U CTapUIEeMy IMOKOJCHUIO,
B3aUMHOI'0 YBAXKCHUS, OEPEKHOT0 OTHOILIECHUS] K KYJIbTYPHOMY HACIEIUIO U
TpaauLMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXaruieu cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS y4yeOHOTO mpenmera «buomorusy
JIOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPECHHEHW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX

TPpaIUOIUOHHBIM HICHHOCTAM pOCCHfICI(OFO O6III€CTBa, paciupCHUuc KU3HCHHOI'O



ONbITA U ONBITA ACATEIIBHOCTU B MPOLECCE peanu3aliid OCHOBHBIX HAIPaBJICHUU
BOCHHUTATEIIBHOM JIEATSIFHOCTH, B TOM YHCJIC B YaCTH:
1) rpaaaHcKoro BOCHHMTAHHS: CPOPMHUPOBAHHOCTHh TPAKIAHCKON IO3UIMH

00y4aromerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHICKOT0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IMPaB M 00S13aHHOCTEH, YBAXKCHHUE 3aKOHA
MW TPaBOMNOPSAKA; TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPH
CO3JIaHUM Y4YEOHBIX IPOCKTOB, PEIICHWH YyYEeOHBIX M TO3HaBATEIBHBIX 3aj1ad,
BBITIOJTHEHUHW  OMOJIOTMYECKUX  DKCIIEPUMEHTOB;  CIOCOOHOCTH  ONPEACIISAThH
COOCTBEHHYIO IMO3UITUIO TT0 OTHOIICHHIO K
SIBJICHUSM COBPEMEHHOM JKHU3HU U OOBACHATH €¢; YMEHHUE YUYHUTHIBAaTh B CBOUX
NENCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aMMOJICHCTBHUSI JIFOJIEH ¢ pa3HBIMU
yOCXKACHUAMH, KYJIbTYPHBIMH IICHHOCTSIMH U  COIMAJIbHBIM  IOJIOKEHHEM;
TOTOBHOCTh K COTPYJIHHYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJIHEHUS YYCOHBIX,
ITO3HABATEJILHBIX W MCCIEAOBATEIbCKUX 3aJla4, YBAXKUTEIBHOIO OTHOUICHUS K
MHEHHUIO ONMOHEHTOB MpPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OHOJOTHUYECKOTO
COJICPKaHusA; TOTOBHOCTh K T'YMAaHMTAPHOW M BOJIOHTEPCKOH ICATEILHOCTH, 2)
NAaTPUOTHYECKOr0 BOCIUTAHMSI: CHOPMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKOMN
WJICHTUYHOCTH, TMATPUOTU3MA, YBAXEHUS K CBOEMY HapoJy, UyBCTBa
OTBETCTBEHHOCTH Tiepen PomauHOM, TOpIOCTH 3a CBOM KpaHl, CBOXO PoauHy, CBOM
SI3BIK U KYJIBTYPY, IIPOILIJIOE U HACTOAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIIEIUIO U TAaMATHUKAM MPUPO/IBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYIE;
CIIOCOOHOCTh OLIEHMBATh BKJaJ POCCHUUCKUX YUYCHBIX B CTAHOBJICHHUE W Pa3BUTHE
OMOJIOTHH, TIOHMMAaHUsl 3HAYEHUsSI OWOJIOTMU B TO3HAHWM 3aKOHOB TMPUPOBI, B
YKU3HU YEJIOBEKAa M COBPEMEHHOI0 O0IIeCcTBa; UehHas yOe:KIEHHOCTh, TOTOBHOCTh
K CJIY’)KEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO TOBEJCHUS;

CIIOCOOHOCTH OIEHHWBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; OCO3HAHUE

JUYHOTO BKJIAJa B TOCTPOCHHE YCTOMYHMBOTO OYIyIIET0; OTBETCTBEHHOE

OTHOHMICHHC K CBOUM POAUTCIIAM, CO3JaHUIO CCMbH Ha OCHOBC



OCO3HAHHOI'O MPHUHATHS LEHHOCTEM CEMEMHOW JKU3HHU B COOTBETCTBUH C
TpaauIUsIMU HapoaoB Poccuu; 4) 3CTeTHYECKOr0 BOCIHTAHHMA: DCTCTHUYECCKOE
OTHOIIIEHUE K MUY, BKIIFOYasi 3CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;
MMOHMMAaHUE YMOIMOHATBHOTO BO3/ICHCTBUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JTMYHOCTH;

5) ¢pu3nyeckoro BocnuTaHusA, GopMHPOBAHUSA KYJIbTYPHI 310POBbS H
IMOLUOHAJILHOTO 0JIArOMOJIyYUs:

NMOHMMAaHWE W pealu3alus 370poBOro W 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  MUTaHWE, COOJIOJICHWE TUTHEHWYECKUX TPaBWI U HOPM,
cOalaHCUPOBAHHBIM PEXKUM 3aHIATHUH W OTAbIXa, peryispHas dunyeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PHM3HUYECKOMY M TICUXWYECKOMY 3JI0POBBIO; IIOHUMaHUE IIEHHOCTH
MPaBUJI UHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1aCHOT0 TIOBEJICHUS B CUTYaIlUSX, YIPOXKAIOIIMX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCISCTBUN U HEMPHUATHS BPEIHBIX IPUBBIYCK (YIOTpeOISHUS
QJIKOTOJIsI, HAPKOTHKOB, KypeHUs); 6) TPyAoBOro BOCHUTAHHMS: TOTOBHOCTH K

TPyAy, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYAOJIOOHE; TOTOBHOCTh K

AKTUBHOM JIEITEIbHOCTH TEXHOJIOTHUECKON U COIIMAIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHMIIMUPOBATH, MJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATh ~ TaKyk  JICATEIBHOCTb, HHTEpEC K  pa3Iu4HbIM  cdepam
npodeCCUOHAIBHOW  JEATEeNIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynmymieit mpodeccun M peaaru30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IIIaHBI,
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) K0JIOrHYECKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11e71eCO000pa3HOe OTHOIICHHUE K ITPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emMJie, OCHOBE €¢ CYIIECTBOBAHMS; TNOBBIIICHUE YPOBHS 3KOJIOTHYECKOU
KyJIbTYphl: TPHOOPETCHHE OMbITa IJIAHUPOBAHHS TIOCTYNIKOB M OIICHKH UX
BO3MOXHBIX TOCJEICTBHM JIi OKPYXKAIOIIEH Cpebl; OCO3HAHME TII00aIhbHOTO
XapakTepa dKOJOTHUYECKUX MPOoOJIeM U IMyTel ux
pelIeHus; ClOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OMOJIOTHUU
3HAHUA W YMEHHS TMPU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C palMOHAJIbLHBIM

IPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  MpaBUJ  TOBEACHUS B IPUPOJIE,



HANpPaBJICHHBIX HA COXPAaHEHUE PABHOBECHUA B 3KOCHCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIIMX BpPEA  OKPYkKAIOUIEH
MPUPOTHON Cpelle, YMEHUE MPOTHO3UPOBATH HEOJIATOMPHUATHBIC SKOJIOTHUYCCKHUE
NOCJHEACTBUA MPEANPUHUMAEMBIX JEWCTBUH M MNPENOTBpPAIATh HX; HaJIU4YUE
Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYPhI, OIbBITA
JNEATEIbHOCTH 3KOJIOTUYECKOW HANPABICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS UMU
B INIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHON IMPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH;

8) mHeHHOCTH HAYYHOTr0 MO3HAHMS: C(DOPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha JAHAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO

CBOEr0 MECTA B MOJUKYITYPHOM MUPE; COBEPUICHCTBOBAHUE SI3BIKOBOM U
YUTATEIBCKON KYJIbTYPhl KaK CpPeIcTBa

B3aMMOJICUCTBUS MEXY JIFOJAbMU U TIO3HAHUS MUPA; TOHUMaHUE CEeU(PUKH
OMOJIOTUY KaK HAyKH, OCO3HAHMS €€ pOJIM B OPMUPOBAHUU PALIMOHATIBHOTO
Hay4YHOTO MBIIIJICHUS], CO3JaHUH LIETIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIEM
MUpE KaK O €JUHCTBE IPUPObI, YEIOBEKA U OOIIECTBA, B TO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEN U peleHUuH NpoOIeM COXpaHEHUs! IPUPOJIHOTO PaBHOBECHS,
yOeXACHHOCTh B 3HAUMMOCTH OMOJIOTUU AJIsi COBPEMEHHOM LIMBUIN3ALIUU:
oOecreyeHuss HOBOTO YPOBHS Pa3BUTHS MEAMILIMHBI, CO3JaHUE MEPCIIEKTUBHBIX

OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh pecypcHble TMPOOJIEMBbl  pPa3BUTHUS
YEJI0BEUECTBA, MOUCKA MTyTEeH BBIXOAA U3 TII00ATBHBIX SKOJOTHYECKHUX TTPOOIEM H
obecrniedeHus nepexoaa K YCTOWYHUBOMY Pa3BUTHIO,

paIrMoHAIbHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTaHJapPTOB KU3HU; 3aMHTEPECOBAHHOCTH B MOTYYEHUH OMOJIOTHUECKUX
3HAHWM B IIEJISIX MOBBIMICHUST  OOIIeH KYJIbTYPBI, €CTECTBEHHO-HAay4YHOU
TPaMOTHOCTH, KaK COCTaBHOM 4acTu (PYHKIIMOHATILHOW IPaMOTHOCTH
oOyyaromuxcsi, popMUpyEeMOi MPU U3yUYeHUH OMOJIOTHH; TOHUMAHHE CYITHOCTU
METOJIOB MTO3HAHMUSI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIOJIL30BATh MOTyYaeMble 3HAHUS JIJIsl aHalii3a U OObSICHEHUS SBICHUN
OKPY’KAIOILIEr0 MUpPa U MPOUCXOASIIUX B HEM U3MEHEHUI, YMEHUE AeNaTh
000CHOBaHHBIC 3aKIIIOUYEHUS Ha OCHOBE HAYUHBIX (DAKTOB M MMEIOIITUXCS IAHHBIX C
LEJbI0 TOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEIIbHO
UCIOJI30BATh OMOJOTUYECKHUE 3HAHUS IS

pEeUICHUA HpO6J'IeM B PCAJIbHBIX JXHM3HCHHBLIX CHTYyallUAX; OCO3HAHUC LCHHOCTHU

HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTD OCYIICCTBJIIATD



IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTh HHAUBHUAYAJIbHO U B I'PYIIIIC,
TFOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/IIO )41 CaMOO6paBOBaHI/II-O,
K aKTUBHOMY ITOJTYUYCHHIO HOBBIX 3HAHWH 110 OMOJIOTHH B COOTBETCTBUH C

ZKN3HCHHBIMH HOTpGGHOCTﬂMI/I.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3YJIbTATHl OCBOCHHS YyUeOHOro npeamera «buosorus»
BKJIIOYAIOT: 3HAYUMBIE I (POPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOITNXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) 00IIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE
[[EJIOCTHOCTh HAyYHOM KapTUHBI MUpPA U CIEU(UKY METOJI0OB IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPIHs, SIBJICHUE, MPOIIECC,
CUCTEMA, HAYYHBIN (pakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeJOBaHNE, HAOJIOJCHIE, U3MEPEHHUE, SKCTIEPUMEHT U JAPYTHUX),
YHUBEpCaJIbHbIC yUeOHbIC IeUCTBUS (I03HABATEIbHBIC, KOMMYHUKATUBHBIE,
pEryJsTUBHBIE), oOecnieunBaroue (GopMupoBaHrue (PyHKIIMOHATEHON
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUN 00YyYarouxcs, CHOCOOHOCTb
0o0y4arouuxcst HCHOJIb30BATh OCBOGHHBIE MEXIUCIUTUTMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS W  YHHBEpCAJIbHbIE ydyeOHblE JIEUCTBUS B
MO3HABATEJIbHOM U COLIMATILHON MTPAKTHKE.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS IPOrpaMMbl CPEAHETO OOILEero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OgByaieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH M03HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JOrMYecKue AEHCTBHUSI: CAMOCTOSATEILHO (POPMYJIMPOBATH U

aKTyaJIM3upOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; MCMHOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI
JIOTUYECKOTO MBINUICHHUS (aHalu3a, CHUHTE3a, CpaBHEHUA, KIACCU(PUKAIINUU,
0000111eHNsI), PaCKPBIBATh CMBICI OWOJIOTHYECKUX TOHATHA (BBIAEIATH WX
XapaKkTepHble TPU3HAKH, YCTAaHABIMBATh CBS3M C JPYTMMH TIOHATHSIMK);
OTIPENEeNATh SN eATeILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUH UX
JOCTH)KEHHUSI, COOTHOCUTh PE3YJbTaThl ACSITEIBHOCTUA C MOCTaBICHHBIMU LEISIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATUSA ISl 00BsICHEHUS (DAKTOB U SIBICHUHN
KUBOW  TPUPOJIBI;  CTPOUTH  JIOTUYECKUE  PACCYXKACHUS  (MHIyKTHUBHEIE,
JIeNyKTUBHBIC, 1O aHAJIOTHUU), BBISIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBaeMbIX  SIBIICHUAX, (POPMYIHpPOBATH BBIBOJBI W 3aKITIOYCHHUS;

MPUMCHATb CXEMHO-MOACIIBHBIC CPCACTBA IJIA IMPCACTABICHUS CYIHICCTBCHHBIX



CBSI3€M M OTHOIICHUHN B U3y4aeMbIX OMOJOTHYECKIX O0BEKTaX, a
TaK¥Ke OPOTUBOPEYHII  Pa3HOTO  poJa,  BBISIBICHHBIX B Pa3IMYHBIX

MH(POPMALIMOHHBIX HCTOYHHUKAX; pa3paldaThiBaTh IUIAH PELICHUS MPOOJIEMBbI C
Y4€TOM aHaJIn3a UMEIOIIHNXCS

MaTepUaIbHBIX W HEMaTepUAIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHBBI B
NEeSATEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YJILTATOB

HesiM, OIEHUBATh PHUCKU TMOCIEACTBUN JEATEIbHOCTH; KOOPAMHHMPOBATH MU
BBIIIOJIHATH PA0O0TY B YCIOBUAX PEAIBHOTO,

BUPTYaJIbHOTO W KOMOWHHUPOBAaHHOTO  B3aUMOJICUCTBHS;  Pa3BUBATh
KpEaTUBHOE MBIILJICHUE TTPU PEUICHUU KMU3HEHHBIX MTPOOJIEM.

2) ©0a3oBble HCCIeI0BaTeIbCKHE IeliCTBHA: BIAJCTh HABBIKAMH Y4eOHO-
UCCIIEJIOBATEIbCKON W MPOEKTHOW JAESATEIbHOCTH, HAaBBIKAMU Pa3pELICHUS
po0seM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOJOB
peIIeHrsT TPAKTHYECKUX 3a7ad, NMPUMEHEHHUIO Pa3IMYHBIX METOOB IO3HAHUS;
UCIIOJIb30BaTh PA3JIMYHbIE BUJBI JEATEIBHOCTH MO MOJYUYEHUIO HOBOTO 3HAHUS, €TO
MHTEPIIPETAINN, TPEOOPa30BAHUIO M TIPUMEHEHUIO B YUEOHBIX CUTYalUsX, B TOM
YHClie TIPU CO3JaHUM YUYE€OHBIX M COIMANBHBIX MPOEKTOB; (hOPMUPOBATH HAYUHBIH
THUII MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEM,

KITFOYEBBIMH TOHSATHSAMH M METOJAMH; CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC
3a/1a4i B 00pa3oBaTeIbHON
AESTEIbHOCTH W JKW3HEHHBIX CHUTYaIlUsX; BBISBISATh NPUYMHHO-CIICICTBEHHBIC
CBSI3M M aKTyaJIM3UpPOBATh 3a/lady, BBIIBUTaTh THIIOTE3y €€ PEUICHUs, HaXOIUTh
apryMeHThI IS J0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a/laBaTh MapaMeTpbl H
KPUTEpUHU PEIICHUS; aHAIU3UPOBaTh IIOJYYEHHbIE B XOJE pELICHUS 3aladyu
pe3yNnbTaThl, KPUTHYECKH OIICHWBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX; JaBaTh OLEHKY HOBBIM CHUTyalUsM, OLECHUBATh
OpUOOPETCHHBIA OMBIT; OCYUIECTBIATH LI€JICHANpPABICHHBIM MOUCK MepeHoca
CPEACTB U CIIOCOOOB
necTBusl B NpOQECCHOHAJIbHYIO Cpely; YMETb IEpPEHOCUTh 3HAaHUSA B
MO3HABATEJIbHYIO U IPAKTUYECKYIO 00J1aCTH
KHU3HEACSITENHOCTHA; YMETh HHTETPUPOBATh 3HAHUSA M3 PA3HBIX MPEIMETHBIX
oOnacTeli; BBIIBUTATh HOBbIE UJEH, MPEAjaratb OPUTrHHAIbHBIE MOIXOIbI U
pelIeHus,
CTaBUTh MPOOJIEMBI U 337a4H, T0MYCKAIOIINE albTepHATUBHBIC PEILICHUS.
3) padora ¢ mHdopManmeii: OPUESHTUPOBATLCS B Pa3IMYHBIX HCTOUYHHKAX
uHpopManmu (TekcTe Y4yeOHOro MOCOOUs, HAYYHO-TIOMYJISIPHOM JIMTEpaType,



OMOJOTHYECKUX CJOBAPSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B
WNurtepHere), aHanu3upoBaTh HMHPOPMAIMIO Pa3IMYHBIX BUJIOB H  (Qopm
Mpe/ICTaBICHHUA, KPUTHUECKU OLICHUBATH ec JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD; (DOPMYITHPOBATH 3aMPOCHI U IPUMEHSTH PA3TUYHBIE METObI
npu T1oucke u oTbope Ouonornuecko uWHQpoOpMaluu, HEOOXOAUMOM IS
BBITIOJTHEHUS Y4€OHBIX

3ajady;

npUOOpeTaTh OIBIT UCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHi, COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIOIB30BAHUS PA3TUUHBIX
MOMCKOBBIX  CHCTEM; CaMOCTOATENIbHO BBIOMpPATh ONTUMANbHYIO  (opMy
npeacTaBlieHus Ouojoruueckod uHpopmanmu (cxembl, rpaduku, AUarpaMMbl,
TaOJIMILIBI, PUCYHKH U JPYTOE);

UCIOJb30BaTh HAY4YHBIA S3bIK B KauyecTBE CpEACTBA HpuU padoTe cC
Ouonornyeckod uHGPOpMaIMeil: NPUMEHATh XUMHUYECKHE, (u3nyeckue u
MaTeMaTUYeCKHE 3HAKHM M CUMBOJIBI, (OpMYIbl, adOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaTJISTHOCTH;

BJIQJCTh  HABbIKAMU pACIIO3HABAaHUSA U 3aIUThI uHdopmaru,
MH(POPMAITMOHHOM 0€3011aCHOCTH JIUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)  oOmeHwue: OCYIIECCTBISATh KOMMYHHUKAIMM BO BCEeX cdepax KHU3HH,
aKTUBHO Y4YacTBOBaTb B JHAJIOT€ WM JUCKYCCHU MO CYIIECTBY 00CYXIaeMoil
TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHUTEIHHO
BBIMOJIHEHUS TpeAJiaraéMoM 3aJlauM, YYWUThIBaTh MHTEPEChl U COTJIACOBAHHOCTD
HO3UIMM  JPYrUX YYAaCTHUKOB Juajora WIA JTUCKYCCHM); pacro3HaBaTh
HeBepOanbHBIE CpelncTBa OOIICHMs, MOHUMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CUTyallud, YMEThb CMSr4aTh
KOH(MIIUKTHI U BECTH MEPETOBOPHI; BIAJAECTh PA3IUYHBIMU CIIOCOOAMU OOIICHUS U
B3aMMOJCHCTBUSI, MOHUMATh HAMEPEHUS APYTUX JIFOJICH, POSBISITh YBAKUTEIBHOE
OTHOIIIEHUE K COOECEeIHUKY U B KOpPpPEeKTHOW (opme G(OpMyIupoBaTh CBOH
BO3P@KEHUS; Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHUS C
MCTIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasi  JeATEJIbHOCTh: NOHMMaTh M HCIOJIb30BaTh
NpeuMyIlecTBa KOMaHIHOM ¥ UHAMBUAYyaJIbHOM pabOThl TMpPH  pElICHUU

Ononornyecko  MpoOJeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh  MPUMECHECHHS



IPYNNOBBIX (OPM B3aWMOACWUCTBHS MPHU pPELICHUH Y4EOHOH 3ajaud; BBHIOMPATH
TEMAaTUKY U METOJIbl COBMECTHBIX ACHCTBUH C YUECTOM OOIINX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpUHUMATh  I[eJIM  COBMECTHOM  JIEATE€NIbHOCTH, OpIraHU30BBIBaTH MU
KOOPJIMHUPOBATh ACHCTBUS MO €¢ JOCTHXKEHUIO: COCTABIATH IUJIaH JCHCTBUM,
pacupenensaTb pojad C yYETOM MHEHUM YYacTHUKOB, OOCYXIaTh pPE3yJIbTAThl
COBMECTHOI pabOThl; OIIEHMBATh KAYECTBO CBOETO BKJIAJA M KaXJAOr0 y4aCTHHKA
KOMAaH/IbI B OOIIINIA
pe3ynbTaT MO pa3pabOTaHHBIM KPHUTEPHUSM; TpejiaraTh HOBBIE IPOEKTHI,

OLICHUBATh UJICH C IMO3UIIMU HOBHU3HHBI,

OpWUTHMHAIBHOCTH, NPAKTUYECKONM 3HAYUMOCTH; OCYIIECTBIATH IMO3UTHBHOE

CTPaTErnyecKoe MOBEJCHUE B Pa3IMUHbIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHUBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3amusi: UCIOJB30BaTh OWOJIOTHYCCKHE 3HAHUS  JUIA

BBISIBJICHUSI TPOOJIEM U UX
pelieHrss B JKU3HEHHBIX M y4YeOHBIX CHUTYyalusX; BbIOMpaTh HAa OCHOBE
OMOJIOrMYECKUX 3HAHUM IIEJIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOMX JEUCTBUAX U
IOCTYIIKaX IO OTHOLIEHUIO K XMBOM IMPUPOJE, CBOEMY 3OPOBBIO U 310POBBIO
OKPYXAIOIKX; CAMOCTOSITEIbBHO OCYILIECTBISATh IMO3HABATENIBbHYIO JI€ATEIBbHOCTD,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 33Jaydl B
0o0pa30BaTeNbHON JESITENIbHOCTH U JKU3HEHHBIX CHUTYalUsX; CaMOCTOSITENIbHO
COCTABJISITh MJIaH PEIICHUS MPOOJIEMBI C YYETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAINIOYTSHUM; 1aBaTh

OLIEHKY HOBBIM CUTYaIlUsIM;

paciipsTh paMKU y4eOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelLIeHHue; OLICHUBATH

MPUOOPETCHHBIN OTBIT;

CrocoO0CTBOBaTh (DOPMHUPOBAHUIO M TMPOSIBICHHUIO IIUPOKON 3pYyIULIMH B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTEeNbHBIA U
KyJbTYPHBI YPOBEHb. 2) CAMOKOHTPOJIb: J1aBaTh OIICHKY HOBBIM CHUTYAIIHsM,
BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD,

OLICHWBATh  COOTBETCTBUE  PE3yJNbTATOB  IEJSAM;  BJIAJAETh  HaBBIKAMH
MMO3HABaTeIIbHOW pe(IeKCHH KaK OCO3HAaHHMS COBEpINaeMbIX JICHCTBUHA U

MBICIIMTCIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMBI



pediekcun A OIEHKH CUTYalluu, BbIOOpa BEpHOTO PELICHUS; YMETh OLEHUBATh
PUCKHU ¥ CBOEBPEMEHHO IIPUHUMATH PELICHHUS 110 UX CHUKECHMUIO;
IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH;
3) npuHsiTHE ce0s M APYTHX:
IPUHUMATh CceOsl, TOHUMas CBOM HEIOCTAaTKU U JIOCTOMHCTBA; NPUHUMATh
MOTUBBI U apIYMEHTBI IPYTUX [IPU aHAIIM3E PE3yJIbTATOB
NEeATENbHOCTH; MPU3HABaTh CBOC IMPAaBO M MPaBO JPYTrMX Ha OIIHMOKH;
pa3BUBaThb CHOCOOHOCTh IOHMMAaTb MHpP C MO3ULUM JPYroro
YEJIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaeoHoro npeamera «buomnorus
Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI JEUCTBUIN MO OCBOEHUIO, UHTEPIPETALIMH U
peoOpa30BaHUIO 3HAHUM, BUJIbI JCATEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX YYEOHBIX CUTYallUsX, a TaKKe B PEalIbHbBIX
KU3HEHHBIX CUTYaIlUsX, CBA3AaHHBIX C OuWoJsorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEJCTABIICHBI 110 TOJIaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHICKHUX H
3apyOEKHBIX  YUYCHBIX-OMOJOTOB B pa3BUTHE OWONOTHH, (DPYHKIIMOHAIBHON
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS] >KU3HEHHBIX 3a/ad; YMEHHUE PACKPBIBATH
cojiepkaHue OWOJIOTHYECKUX TEPMUHOB M TOHATUN: KU3HB, KJIETKA, OPTaHU3M,
MeTabonu3M  (0OMEH BEIIECTB H  MPEBpAIICHHE DSHEPruu), TOMEOCTa3
(camoperymnsnus), ypOBHEBast OpraHu3aIusl KHUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PEPOAYKIHS ), HACIEACTBEHHOCTh, K3MEHUYUBOCTb, POCT U
pa3BUTHE; YMEHHE HM3jaratb OMOJIOTHYECKHE TeOopuu (KJIETOUHAsl, XPOMOCOMHAS,
MyTallMOHHAsI, IIEHTpajibHasl J0rMa MOJIeKYyJsapHOW Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 meHTpax MHOrooOpasus H
MPOUCXOXKJECHUS KyJIbTypHbIX pactenuii H. . BaBuioa), onpenensiTh rpaHuiibl
UX MPUMEHUMOCTH K JKHMBBIM CHCTEMaM; YMEHHE BJaJeTh METOJaMU HAy4YHOTO



MO3HAHUS B OMOJIOTMH: HAOJIONEHWE W OMHMCAHHWE JKUBBIX CHUCTEM, IMPOIECCOB H
SABJICHUM, OpraHu3alusi ¢ MPOBEJEHUE OMOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBUKCHUE THUIOTE3bl, BBHIIBICHUE 3aBUCUMOCTH MEXIY HCCICTyEeMbIMHU
BEIIMYMHAMU, OOBSICHEHNE TTOJTYICHHBIX

PE3yNbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JIenaTh BBIBOJBI HAa OCHOBAaHWU IIOJYYEHHBIX PE3YJIBTATOB, YMEHHE BBIJCIATH
CYIIECTBCHHBIC TPH3HAKK  BHUPYCOB, KJIETOK TMPOKAPUOT W  DYKAPHOT,
OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTU IPOIIECCOB:
oOMEHa BEIIECTB M MPEBPAIICHUS YHEPTHH B KJIIETKE, (POTOCHHTE3a, TIJIACTHIECKOTO
U DHEPreTUYECKOro OOMEHa, XEMOCHUHTE3a, MHUTO03a, MEi03a, OIUIOAOTBOPEHUS,

Pa3MHOXEHUS, HANBUYATIbHOTO PA3BUTHS OpraHU3Ma
(oHTOTEHE3); YMEHHE MPUMEHATDH MMOJTYUYEHHbIC 3HAHUS JUIsl O0BSICHEHUS
OMOJIOTHYECKUX TIPOIIECCOB U SBJICHUH, TS MPUHATHS MPAKTUUECKUX PEIICHHUHA B
MOBCETHEBHOM KM3HU C 1IEJIbI0 00€ecIeueHus: 0€301aCHOCTH CBOETO 370POBbS U
3JI0POBBSI OKPYKAIOIIUX JIFOIEH, COOIIOACHHS HOPM I'PaMOTHOTO TIOBEICHUS B
OKpY’Karollel NpUpoHON cpefie, MOHUMaHNE HEOOXOAMMOCTH UCIIOIb30BaHUs
JOCTUKEHU COBPEMEHHOMN ouonorud U OMOTEXHOJIOTHI  JJIs
palMOHAIBHOTO MPUPOIONOIB30BAHMS; YMEHHUE peliaTh 2JIEMEHTapHbIC
TEHETUYECKHUE 3a/1a4d Ha MOHO- U TUTHOPUIHOE CKPEIIMBAHUE, CIICTUICHHOE
HACJIeIOBAHUE, COCTABIISITH CXEMbl MOHOTHOPUTHOTO CKPEITUBAHUS JIsI
MpeACKa3aHusl HACICIOBAHUS ITPU3HAKOB Y OPTaHU3MOB; YMEHHUE BBITIOJTHATH
1abopaToOpHBIE U MPAKTUYECKUE PadboThI, COOJIIOAATh

nmpaBuja mpu paboTe ¢ y4eOHBIM M JTAOOPATOPHBIM OOOpPYIOBAaHWUEM; yMEHHUE
KPUTUYECKHA OIEHWBATh M HWHTEPIPETUPOBATH WHOOPMAINIO OHOJIOTHYECKOTO
coJiepKaHusl, BKJIIOYAIONIYIO MCEBJAOHAYYHBIC 3HAHUS U3 PA3JMYHBIX MCTOUYHUKOB
(cpencTBa MaccoBOi MH(POPMAIMH, HAYIHO-TIOMYJIIPHBIE MaTEPHAIIbI), STHUYCCKHUEC
aCIEeKThl COBPEMEHHBIX HCCJICIOBAHUN B OWOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
yMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUSs, 0000IIas
OMOJIOTHYECKYI0O  MH(POPMAIMI0 W3  HECKOJIbKMX HCTOYHHKOB, TPaMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mpenmera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUS ECTCCTBEHHBIX HayK, B (OpPMHUpPOBAaHWM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPA M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX M
3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHON

IpaMOTHOCTH 4YCJIOBCKa JII PCIICHUA JXHU3HCHHBIX 3aJad; YMCHHC PACKPLIBATb



coJiep)kaHue OMOJOTUYECKUX TEPMUHOB U MOHSITHM: BU, MOIMYJALUSA, T€HOPOHT,
ABOJIIONMS, JABWXKYIIME CHJIbl ((aKTOphl) HBOJIONUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB,  BHJ000pa30BaHUE, HKOJOTMYECKHE  (PaKTOphI, IKOCHCTEMA,

IMPOAYILICHTHI, KOHCYMCHTHI, pPEAYUCHTBI, OCIIN IIMTAHWA,

DKOJIOTMYECKas MHUpamMuaa, OHOreoneHo3, Ouocdepa; yMeHHE  M3JIaraTh
ouonorunueckue Tteopun (dBomonMoHHas Teopuss Y. [lapBuHa, cHHTeTHYECKas
TEOpPHs IBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxonacrsa K. M.
bapa, yuepenoBanus ri1aBHbIX HampaBieHud U myTeil apomonuu A. H. Cesepiiosa,
yaenus o ouocdepe B. U. BepHanckoro), onpenensTh TpaHUIBI UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM; yMEHHE BIIAJIETh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTHU:
HaOJIIOJIEHUE U ONMCAHUE >KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUMN, OpraHU3alus U
MIPOBEICHNE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIMYMHAMH, OOBSICHEHUE MOJIYYECHHBIX
pE3yJIbTaTOB, UCIHOJb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUH U 3aKOHOB, YMEHUE
JieNaTh BBIBOJBI HAa OCHOBAaHWU IOJYYEHHBIX PE3YJIBTATOB, YMEHHE BBIJICIATH
CYLLIECTBEHHbIE  TPU3HAKK CTPOCHHUSI OHMOJOTMYECKUX OOBEKTOB:  BHUJOB,
HOMYJIALMMA, NPOAYLUEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOreOll€HO30B MU
HKOCHUCTEM, OCOOCHHOCTH  NPOLECCOB:  HACJIEICTBEHHOW  W3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BHI000pPA30BaHMS, IPUCIOCOOJIEHHOCTH OPraHu3MOB,
JEMCTBUS 3KOJOTHYECKHUX (PaKTOPOB HA OPTaHU3MBbl, IEPEHOCA BEUIECTB U MOTOKA
SHEPrUd B HKOCUCTEMAxX, AHTPONOTE€HHBIX H3MEHEHMl B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYroBOPOTa BELIECTB U OMOTCOXMMHYECKUX IIMKIOB B Ouocdepe;
YMEHHE TPUMEHATh I[IOJIyYCHHbIE 3HAaHUS JUIsI OOBSCHEHHS] OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHUM, I MPUHATUSA NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C 1eNbl0 oOecrieyeHus: Oe30MacHOCTH CBOETrO 3/I0pPOBbS U 3/10POBBS
OKPY>KaIOIIUX JIFOAEH, COONI0IEHNs HOPM TPAaMOTHOT'O MOBEACHUS B OKPY KarowIei
MPUPOJHON cpefie, MOHUMAHHE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHUKEHUI
COBPEMEHHOM OHMOJIOTUM JI PALMOHAIBHOTO MPUPOJIONOJIb30BAHUS; YMEHHE
pelaTh JIeMeHTapHbIe OMOJIOTUYECKUE 3a]aul, COCTABIISTh CXEMBI

NepeHoca BEIIECTB U SHEPTHH B AKOCUCTEMAX (LIETIH MUTAHUS); YMEHUE BBITTOIHSTh

7abopaTopHbIE U MPAKTHYECKHE pabOThI, COOTIOIATh

npaBuwia Mpu padoTe ¢ y4eOHbIM M JTAOOpAaTOPHBIM OOOpPYAOBaHUEM; YMEHHE
KPUTHYECKH OIICHUBATh M HMHTEPIPETUPOBATH HHOOPMALUIO OHUOIOTHYECKOTO
COJIEpKaHusl, BKJIIOYAIOIIYIO MCEBOHAYYHbIEC 3HAHUS U3 PA3IMUYHBIX UCTOYHHKOB
(cpenctBa  maccoBoil  MHGOpPMALMKM,  HAYYHO-TIOMYJISIPHBIE  MaTepualbl),
paccMaTpuBaTh  rJ00adbHbIE  SKOJOTMYECKHE MPOOJEMbl  COBPEMEHHOCTH,



(GopMUPOBATH TTO0 OTHOIICHUIO K HUM COOCTBEHHYIO IMO3HIINIO; YMEHHE CO31aBaTh
COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHUS,
000011ast OMOIOTHYECKYI0 WH(DOPMAITUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO

MCIIOJIb30BaTh OHATUHHBIN arnmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
undposbie
Nen/m | HammeHoBaHMe pa3/iesioB  TeM Konutponenbie | Tpakruyeckue (6 ¢p )
IPOrpaMMbl o0pa3oBaTe/ibHbIE
Bceero padoTbI padoThbI pecypest

bubnunoreka LIOK

1 bronorus kax Hayka 2 0.5 https://m.eds00.ru/7f41c292
bubnuoreka [IOK

2 J’KuBbie cucTeMbI M X OpraHu3aius 1 hitps://m.eds00.ru/7f41c292
. bubnuoreka [IOK

3 XUMUYECKUI COCTaB U CTPOEHUE KIETKU 8 1 https://m.eds00.ru/7f41c292
bubmunoreka IIOK

4 KH3HENEATENLHOCTh KIICTKH 6 https://m.eds00.ru/7f41c292
PasMHOkXeHME 1 MHIUBUYAIbHOE PAa3BUTHE bubmmnoreka HOK

5 OpPraHHU3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnencTtBeHHOCTh M UIBMEHUUBOCTh bubnuoreka [{OK

6 OpPraHHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI bubnnorexa [JOK

/ OMOTEXHOIOTHH 3 https://m.eds00.ru/7f41¢c292
but6mmorexa [IOK

8 PesepeHOe Bpem 1 https://m.eds00.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4

11 KIIACC

KoJysnuyecTBo 4acoB

DJIeKTPOHHbIE
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Ne ni/m HaumeHoBaHue pa3iesioB U TeM Konrpoabuble | Ilpaktuyeckue | (umdposbie)
NPOrpamMMbl Bceero padoTshI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
bu6mmoreka [IOK
1 OBoToLHOHHAs GuoTOrNs 9 1 https://m.edsoo.ru/7f41cc74
Bo3HHKHOBEHUE U Pa3BUTHUE KU3HU HA bubmuorexa [JOK
2 3emie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
3 OpraHu3MbI 1 OKpyKatolllas Cpesia 5 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo01mecTBa U 9KOJIOTHUECKHE CUCTEMBI 9 hitps://m.eds00.ru/7f41cc74
bubmuorexa [JOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KonTpoabubie | IlpakTnueckue Menoansonanust | ungposic
o/ P o0opynoBaHus o0pa3oBaTejbHbIE
Bcero padoThI padoThI nerpa «Touka pecypebi
pocTtay

1 1 bu6mmoreka [IOK

BHONOrHS B CHCTEME HAYK https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

Metoapl  TO3HAHUA  KUBOU
MIPUPOJIBI. [IpakTnueckas
pabota Ne 1 «Mcnonp3oBaHue
pa3IMYHBIX  METOJOB  IIpH Brbmorera [IOK

2 1 05 https://m.eds00.ru/863e6122
W3y4YEHUU OMOJIOTUYECKHX
00BEKTOB
buonoruueckue CHUCTEMBI, bu6mmorexa [IOK

3 IIPOLIECCHI U UX U3YYECHHE 1 https://m.eds00.ru/863e6564
XHUMHUYECKHM COCTaB  KIIETKH. bu6nmoreka [JOK

4 Bopna u muHepanbHble cOMU 1 https://m.edsoo0.ru/863e674e
benku. CocTaB u cTpoeHue bubnmoreka [JOK

5 OenkoB 1 https://m.eds00.ru/863e6b72
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depMeHTb — OUOJIOTHYECKUE
Katanuzaropsl. JlaboparopHas
padora Ne 1 «M3yuenue
KaTAIMTHYECKOW aKTUBHOCTH

bu6mmoreka [IOK

6 0.5 https://m.eds00.ru/863e6b72
dbepmeHTOB  (Ha  TIpUMeEpe
aMUJIa3bl WM KaTajiasbl)»
bubmuoreka [JOK
! YracsoasL. Jiamuaet https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnennossie kuciorsl. AT https://m.edso00.ru/863e6d5c
Hctopusa u meroasl HU3ydeHUs bu6mmoreka [IOK
9 kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
Undposasn
KieTka KaK 1IeI0CTHAs KUBast naboparopus
10 cHUCcTEMA RELEON Camera c
USB MmMKpocKonom
CtpoeHue  3yKapuOTHYECKOM
kietku. JlabopaTopHas pabota
Ne 2 «U3yuenue crpoeHus
KJIIETOK pPACTEHUH, KUBOTHBIX,
rpuboB | OakTepuil  1OJ bu6miorexa [OK
11 MHKDOCKOTIOM ~Ha  TOTOBBIX 0.5 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
MHUKpOIIpenaparax u 170'¢
OTIMCAHUE»
15 OOMeH BelecTB WIn bubnmoreka [JOK

MeTa00JIn3M

https://m.eds00.ru/863e766¢
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[udposas
nabopaTopus 1o

9KOJIOTHH (I[aTLII/IK

OCBEIIEHHOCTH, bubnmoreka [JOK
13 dorocuHTe3. XEMOCHHTES BIKHOCTH U https://m.eds00.ru/863e7c98
TEMIIEPATYPBI)
Pa6ora c
repOapHbIM
MaTepuaIoM
. bu6mmoreka [IOK
14 Oneprernieckuii obmen https://m.eds00.ru/863e7aae
JKU3HEHHBIA UK KIETKH.
Jlenenue kiaeTku. MuTo3.
Jlaboparopuas pabota Ne 3
Habmionenne w™urtoza B Mukpockon
15 « 0.5 LMbpPoBOIA, bubnmnoreka [JOK
KJICTKax KOHYHMKA KOPCIIKaA Mukponpenapatsl | Nitps:/m.edsoo.ru/863e7dc4
JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
buocunres Oenmka. Peakius bu6mmoreka [JOK
16 MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
Tpaucasus — OuocuHTE3 bubnnorexka [JOK
17 Oenka https://m.edso0.ru/863e796e
Hexknerounsie hopMbl )KU3HH — bubnmoreka [JOK
18 BUPYCBI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DOpmbI PasMHOKCHHS https://m.eds00.ru/863e81b6

OpTraHnU3MOB

https://m.edso0.ru/863e831e
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bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBanue U pa3BUTHE
MOJIOBBIX KJIETOK.

Or1010TBOPEHHE.

21 Jlabopatopnass pabGora Ne 4 0.5 bu6moreka LIOK
«M3ydeHne CTPOCHHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KIIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

22 WNunuBuayansHOe pa3BUTHE bubnnorexa [HOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enetuka — Hayka o

23 HACJIC/ICTBEHHOCTH U Bubmmorexa [IOK
A3MEHIMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH

24 HaCJIeTI0BaHHMsI MIPU3HAKOB. Bubsmmoreka [OK
MOHOTHGPH/IHOE CKPEIHBAHHE https://m.edso0.ru/863e8878

25 JurnbpuaHoe CkpemuBaHue.
3akoH HE3aBUCHMOTO Bubmoreka [IOK
HACIeI0BAHNUS TIPHU3HAKOB https://m.edso0.ru/863e89a4
CrenneHHoe HaclIieIOBaHHe
MIPU3HAKOB. JlaGopaTopHas
pabora Ne 5  «M3yueHue
pe3yIbTaTOB  MOHOTHOPHUIHOTO

26 U JUTHOPUIHOTO CKPEIIUBAHUS 0.5 bubmorexa LIOK

y Jpo30puibl Ha TOTOBBIX
MHUKpOIpenaparax»

https://m.edso00.ru/863e8c60
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I'enetruka nona. HaciemoBanue

27 NPU3HAKOB,  CIEIUIEHHBIX € bubmorexa IIOK
OLLOM https://m.eds00.ru/863e8c60
N3MeHUYHUBOCTS.

Henacnencreennas

u3MeHYnBOCTh. JlaboparopHas

padora Ne 6. Uzyuenue

MOAM(UKAITMOHHON bubnuorexa [JOK

28 U3MEHYUBOCTH,  ITOCTPOCHHUE 0.5 https://m.edsoo.ru/863e8efe
BapHAIlMOHHOTO psaa u
BapUAIMOHHON KPUBOM»

29 Hacnencrsennas 0.5 bu6mmoreka [IOK
u3MeHYuBOCTh. JlaboparopHas https://m.edsoo.ru/863e8efe
pabota Ne 7. «AHanu3 myTanui
y Opo3omibl  Ha TOTOBBIX
MUKpOTIpEnapaTax»

bu6nmoreka [JOK

30 T'eneruka uenosexa https://m.eds00.ru/863e8d78
PesepBHrblit ypok. O6o0mIeHNE

31 no teme «HacnencTBeHHOCTh U
W3MEHUYUBOCTHh OPTaHU3MOBY

bu6mmorexa [IOK

32 Cemexus Kak Hayka H IpOLECC https://m.eds00.ru/863e9214
MeTonbl W JIOCTHIKEHUS

33 CCNIEKIIMU  PacCTCHUU U bub6morexa IIOK

KHUBOTHBIX

https://m.edso00.ru/863e9214
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buorexHonorus Kak orpacib bubmumoreka [IOK
34 IIPOU3BOJICTBA 1 https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10
ITIPOIPAMME 34 0 4
11 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka Koutpounbubie | Ilpakruueckue | Jara uupposbIe
n/n Beero padoThI padoThI U3y4eHHust obpasoBaTe/bHbIe
pecypchl
DBOJIIONHS U METOJIbI €€ U3yUEHUS bubnuorexa [JOK
1 1 https://m.edsoo.ru/863ea20e
Hcropus pa3BuTus NpencTaBlIeHUN bubnnorexa [HOK
2 00 3BOJIIOIMN 1 https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MuxposBomornus 1 https://m.edso0.ru/863e9cle
[lomynsimust  Kak  AyeMeHTapHas
eJUHUIIA BUJA U DBOJIIOILHUH. bu6mmoreka [JOK
4 JlaGopatopuas paGota Ne | 1 05 https://m.eds00.ru/863e99c6
«CpaBHeHHE BHJIOB 1o
MOP(OJIOTHYECKOMY KPUTEPUIO»
JIBIoKyle Cwibl (3J€MEeHTapHbIe bubnuoreka [IOK
5 (bakTOpHl) SBOJIIOLIUU 1 https://m.edsoo.ru/863e9da4
EctectBennslit oT60p 1 ero Gpopmbl bubnnorexka [JOK
6 1 https://m.edso0.ru/863e9ed0
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Pe3ynbTaTel 3BOMIOLMY:

HpI/ICHOCO6HeHHOCTI) OpraHnu3mMoB

" BHUI000pa3oBaHue.

7 Jlaboparopnas padota Ne 2 0.5 bubnroreka [JOK
«ONHcanye MPHCTIOCOBIEHHOCTH https://m.edsoo.ru/863e9fde
OpraHusmMa U €¢ OTHOCHUTEIHHOIO
XapakTepay
Hanpanenus u nytu bubnuorexa [IOK

8 MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BOIIONNN
Uctopuss xu3Hu Ha 3emiie u

10 METO/IbI €€ U3YUCHHUS
['unoTe3sl NPOUCXOKICHUS KUZHU bubnuotexa [JOK

1 Ha 3emiie https://m.edso0.ru/863ea5a6
Pazputne xm3um Ha 3emie 10 bu6mmorexa [IOK

12 Jpam U nepuojam https://m.edso0.ru/863eat6be
OCHOBHBIE ~ OTambl  HBOJIOIUH
pacTUTENILHOTO W KHBOTHOTO
mupa. [Ipaktuueckast padora Ne 1

13 «3yuenne FICKOIAEMBIX 05 BH6H_H0TeKa HOK
OCTATKOB PACTCHHMiA U JKHBOTHBIX . https://m.edsoo.ru/863ea8hc
B KOJITCKITHSIX )

CoBpemeHHas cucrema bubnuorexa [JOK
14 OpraHUYeCcKOro Mupa https://m.edso00.ru/863ea48e
15 DBOJIIOLIHS YEJIOBEKA bubnuorexa [JOK

(a"TpOMIOTEHE3)

https://m.edsoo.ru/863eac2c
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JBrxyme cuibl ((aKTopbl)

bubmuorexa [JOK

16 AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH 3BOJIOLUU
4eJioBeKa
UYenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18 aJanTalyy 4YeJI0BeKa https://m.edso00.ru/863eaea2
PesepBHbIil ypok. O6001ICHHE 11O
19 TeMe «Bo3HHKHOBEHHE u
pa3BUTHE )XU3HU Ha 3eMIIe)
Hudposas
naboparopus 1o
HKOJIOTUU
(matuuk
OCBEILIEHHOCTH,
20 DKoJorus Kak HayKa BIDKHOCTH 1
TeMIIepaTyphbl)
Pabora ¢
repOoapHbIM
MaTepHuaIoM
91 Cpenbl 00UTaHUS U SKOJIOTHUYECKUE bubnmnoreka [JOK

baxTopsl

https://m.edsoo.ru/863eafec
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AbGuoTndeckue (HaKTophl.

JlaGopaTopHas pabGora Ne 3.
«Mopdodomnorudeckue

0COOCHHOCTH  pPaCTCHHU U3
pasHBIX  MECT  OOWTaHHSI».

bubmuoreka [JOK

22 JaGopatopuas paGora Ne 4. 0.5 https://m.edso0.ru/863eb10e
«BnugHue cBeta Ha poOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bubmuorexa [JOK
23 Brotirieckie paxropsl https://m.eds00.ru/863eh348
DKOJIOTUYECKHE XapaKTepUCTUKU
MOTTYJISIHH. [MpakTuueckas
24 pabora Ne 2 «IlomcueT mIoTHOCTH 0.5
TOTTYJIS U pasHbIX BH/JIOB '
pacTeHu
Coob1iecTBa OpraHu3MoOB — bubnuorexa [JOK
25 OHMOIIEeHO3 https://m.edsoo.ru/863eb46a
Hudposas
nabopaTopus 1o
HKOJIOTHU
DKOJIOrMYECKHe CHCTEMBI (narunk Bu6nuoreka [IOK
26 OCBCIICHHOCTH, | https://m.edso0.ru/863eb46a

(3KOCHCTEMBI)

BIQXKXHOCTH U
TEMIIEPATYypPBI)
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OCHOBHEBIE OKa3aTelun
3KOCUCTEMBI. DKOJIOTHYECKUE

27 1 bubnuorexa [JOK
nupamupl. CBONCTBA 3KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpupoHbIE 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1
buocdepa — rio0anbpHas bubmuorexa [JOK

30 JKOCHCTEMA 3eMIIU 1 https://m.edso0.ru/863ebb5e
3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6mmoreka [IOK

3l onochepsl 1 https://m.eds00.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu 1
CocymiecTBoBaHUE TPUPOBI U bu6mmoreka [IOK

33 YeJI0BEYECTBA 1 https://m.edsoo.ru/863ebale
PesepBHeblit ypok. O06oO0mIeHHE

34 TEMBI «CoobmecTBa u 1
SKOJIOTUYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O 2 25

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

buonorwus, 10 knace/. [laceunuk B. B., Kamenckuit A. A., Pybmos A. M.
u ap. / Ilog pex. [laceunnka B. B.

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

buonorus, 11 knacc/.Ilaceunnk B. B., Kamenckuii A. A., Py6iioB A. M.
u ap. / Ilox pex. [laceunnka B. B.

«I/IB,[[EITGJ'ILCTBO ((HpOCBGIHeHI/Ie»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETH

HUHTEPHET
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