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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY IS
ompezeNeHusl MOAXOAOB K (OPMUPOBAHUIO COJEp)KaHUs Y4eOHOTro MpeaMera
«buosiorusi»  coctaBwiM: KoHuentyaiaeHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KAaHUSA, pPE3yJIbTaTOB OOyueHUs H
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit ®Denepainuu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUCHUN
CYILIECTBOBAHMs 4YeIoBeueckoro oodmiectBa. COriacHO HAa3BaHHBIM MOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosornu ma€T MpeACTaBICHHE O ILeNax, 00 obmen
cTparerud OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEACTBAMU
yueOHoro nmnpeamera «buosorus», omnpeaenser o0s3aTelIbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHHe TOo pa3jieliaM ¢ TeMaMm,
PEKOMEHIyEMYIO TOCJIeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKHM 00pa30BaTEIbHOIO
Iporecca, BO3paCTHBIX 0COOEHHOCTEN 00yUYaroIuXxcs.

B mporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEeIbHOCTH/YUEOHBIX JEHCTBUM OOydYaromMXCsd IO OCBOCHMIO COAEpKaHUA
OHOJOTMYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosorum (10—11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHLMI TPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouonoruu, Onarojaps uemMy B HeE
IPOCMATPUBAETCA HAMpPaBICHHOCTh Ha pAa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOr0 MBIIUIECHHUS, IPEICTABICHUNA O 3I0POBOM
o0Opase XKU3HU U OEPEeKHBIM OTHOILIEHHWEM K OKpYXalolled MPUPOIHOM cpele.
[ToaToMy Hapsgy ¢ u3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKkKe 3HAHUU O
CTPOCHHUH KHUBBIX CHCTEM Pa3HOI0 PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMAaHHE HCIOJb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHON JKU3HU I PEUICHUs MPUKIAIHBIX 33/1a4, B
TOM 4HKcje: NpOoPUIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU



11eJ1IeCO00pa3HOro TOBEACHUS B OKpYXKalolled MpUpPOJHOW cpejie, aHalu3a
BJIIMSIHUSL XO3SMCTBEHHOW AESATENILHOCTH 4YEJIOBEKAa Ha COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAAHON HAIIPABIEHHOCTH
yuebHoro npeamera «buosiorus» MpoJIUKTOBAaHO HEOOXOJUMOCTBIO 00ecnedeHus
YCIOBUH ISl pEIICHUsI OJTHOM M3 aKTyaJbHBIX 3a7[a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpenmnosiaraer (HOpMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MEHEHHMSIM JIMHAMUYHO Pa3BUBAIOIIEIOCs
COBPEMEHHOI'0 MHUDA.

buonorust Ha ypoBHE cCpenHEro oO0Imero oOpa30BaHUS 3aHUMAET BaKHOE
mecto. OHa oOecneunBaeT (OpMUPOBAHUE y OOy4arOUIMXCA IMPEACTABICHUN O
HAayYyHOW KapTHUHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUs O >KMBOW Ipupoje, eé
OTJIMYMTENIbHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMM WU HBOJIOLMM, CO3MAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl, (HOPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOr0 M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IICHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl pPELIEHHS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CcpeiHero  obmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenune 6uonorun odecrednBaeT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH ¢
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE NOJIOKEHUS O IpeIHA3HAYEHUM Y4eOHOro Mpeamera
«buonorus» cocraBUJIM OCHOBY Ul ONPEIENIEHUS IOJAXOJ0B K OTOOpYy U
CTPYKTYpPUPOBAHHMIO €r0 COAEpKaHUs, MPEACTABIEHHOTO B IMporpamme IO
OuoNIOrHy.

OT10op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYILECTBJIEH C MO3ULUH KyJIbTYpOCOOOpPA3HOro MOAXO0Ja, B COOTBETCTBHM C
KOTOPBIM OOYyYalOLIUeCs JOJKHBI OCBOUTH 3HAHMUS U YMEHHS, 3HAYUMBIC IS
(opMupoBaHusa OOIIEH KyJIbTYpBl, ONPENENAIOIINE aJEKBATHOE IIOBEJIECHUE
4eJIOBEKa B OKpYKAIoOIEed NPHUPOIHOM cpesie, BOCTPEOOBAHHBIE B IOBCEIHEBHON
KHU3HU U IPAKTUUECKOM AesTenbHOCTH. Oco00oe MECTO B 3TOM cHCTEME 3HAHMUU
3aHUMAIOT 3JIEMEHTBI COAEPKaHUs, KOTOPBIE CIy’KaT OCHOBOM JUIsl (POPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMONOrHYecKOro 00pa3oBaHMUsl.

CTpyKkTypupoBaHHE COAEpKaHUS y4yeOHOro Marepuaja B Mporpamme IO
OMOJNIOTMM OCYLIECTBIEHO € YYE€TOM NPUOPUTETHOrO 3HAYEHMs 3HAHUU 00



OTJINYUTENBHBIX OCOOEHHOCTSX >KMBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMH U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BBIJICJICHBI CIICYIOLIUE COJAEpKATENbHbIE JIMHUM: «brosorus kak Hayka. MeTozsl
Hay4yHOro nosHaHus», «Kierka kak Ouosnoruueckas cucrema», «OpraHusMm Kak
Oouonoruueckas cucreMa», «CucTeMa M MHOroOOpas3ue OpPraHUuYecKOro MHUPAY,
«OBOJIIOLUS AKUBOU IPUPOABD», « IKOCUCTEMBI U TPUCYIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOYyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra W NpUOOpETEeHHuE YMEHHH
UCIOJB30BaTh ATH 3HAHUS AJI I'PAMOTHBIX JEHCTBUH B OTHOUIEHHMHM OOBEKTOB
KUBOU NMPUPOABI U PELICHUS] pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

Joctmxenue 1ienu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6a3oBoM
YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOMIMX 3a/1ay:

OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPUSX,
YYEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKAaIIUX OCHOBOU
s (opMHUpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAY4YHOH KapTUHE MHpA, O
METOJaX HAay4YHOI'O MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMM, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOIOTHH;

dopMupoBaHre y OOyYarOIIMXCS TO3HABATENBHBIX, HHTEJUIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpollecce aHalIM3a JaHHBIX O MyTSX Pa3BUTUSA B
OMOJIOTHMHM HAy4YHBIX B3IJISIOB, UACH M TOAXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOI0 YpPOBHS OpraHU3aLlUH;

CTaHOBJIEHHME Yy oOOyvaroumxcsd oOwmeld KyJabTyphl, (YyHKIHMOHAJIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUHN OOBSCHATH U OLEHUBATH SIBJICHUS OKPY>KAIOILIETO
MHUpa JKMBOW IpUPOJBl HA OCHOBAaHMM 3HAHWW M OIBITA, IIOJYYECHHBIX IpPH
U3Y4YeHUU OMOJIOTHY;

dopMupoBaHre y OOyYAIOIIMUXCS YMEHHHA WILIIOCTPUPOBATh 3HAUYCHHE
OMONOTMYECKUX 3HAHUM B MPAKTHYECKOM MAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUSI YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHNS STHYECKUX
HOPM IIpY IPOBEJEHUH OMOJIOTUYECKUX UCCIIEI0BAHUM;

OCO3HAaHHE IEHHOCTHM OWMOJOTMYECKUX 3HAHUW JJI TOBBILICHUS YPOBHS
HKOJIOTUYECKOH KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHU B TOBCEAHEBHOM MKU3HU IS
OLICHKH ITOCJIEICTBUI CBOEH JEATENBHOCTH 110 OTHOLICHUIO K OKPYKAIOLIEH cpene,



COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJOJAEHHE Mep MNPO(QUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemnero obmiero oOpasoBanmsi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM 06acTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydenusi 6nonoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero o0pa3oBaHus
oTBojUTCs 68 vacoB: B 10 kiacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPKXAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (priiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponp Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo/1pI TO3HAHUSA KUBOW MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccuukalus, MOACIUPOBaHUE, CTaTHCTUYeCKas 00paboTka
JTAHHBIX ).

JdeMmoHcTpanuum:

[Toptpetsl: Y. lapBun, I'. Mengens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktrueckass pabora Ne 1. «Mcmonb3oBaHue pa3iIuyHBIX METOAOB MpU
U3y4YE€HUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3aIMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ononaorun. Otandue
KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIbI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ure. YPOBHU OpraHU3aluu OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIA ), OMOC(epHBIi.

JdemoHcTpauuu:

Tabmumpl u cxembl: « OCHOBHBIE NMPU3HAKU JKU3HW», «YPOBHH OpPTaHU3ALUU
KUBOU TIPUPOABD».

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. XumMuuyeckuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XUMHYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpPAJIbHBIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumble U 3aMEHUMbIE aMUHOKHUCIIOThL. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (IlepBUYHAs, BTOpUYHAs, TpPETHYHAsS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmeHTsl. ButaMuHsbl.
OTnnuus pepMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB.

YraeBoael: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapuipl  (caxaposa, JaKTo3a) W mosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPoPUIBHO-
ruapodoOHble  cBoWicTBA. buomornueckne ¢GyHkmmm aunuaoB. CpaBHEHHE
YIIEBOAO0B, OEJIKOB U JIMITUI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunnosesie xkucnotrel: JHK u PHK. Hykneotnasl — MOHOMEpHI
HyKJIenHOBBIX KUCI0T. Ctpoenue u ¢ynkiuu JJHK. Ctpoenue u ¢ynknuu PHK.
Bunast PHK. AT®: crpoenue u GpyHKIINN.

[{uronorus — Hayka o kierke. Kiierounas reopust — npuMep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MMO3HAHUHU. MeTOo1bl U3yUeHUS KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmIMe TMNpU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, Mmonekyybl JJHK kak renermueckuii ammapar,
cucTeMa CMHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruuyeckas. OcoOeHHOCTH
CTpOCHHs MpokapuoTHueckon kieTku. Kierounas crenka Oakrepuil. CtpoeHue
HDYKAPUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, HX
dbynkiuu. [1nazmatnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpanHbie opraHounabl kieTku: JIIIC, anmapar I'onbmxu,
Iu30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKHA: MHUTOXOHIPHUH, ILJIACTHJIBI.
[Tpoucxoxknaenne MUTOXOHApUM u mnactua. Buasl mmactun. HememOpanHbie
OpraHOMWJbl KJIETKH: PHOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKA. QyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp Kietku. CTpoeHue siapa: siaepHas 000104Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEWIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEKHBOM
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabnuubl u cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyYJIbl BOJIb», «brocuuTes 0enka», « CTpoeHue MoJIeKyJIbl OeKay,



«Ctpoenne pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenue monekynbl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTpOeHHE JKMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sizipa KIETKN», « Y TIeBOAbD), «JIMmuasD.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyAOBaHHME MJisi TMPOBEACHUS
HAOIOICHUI, W3MEpPEHUl, HSKCIEPUMEHTOB, MHKpPOIpEnapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble H npakTHYecKHe padoThI:

JlaGopatopHas pab6ota Ne 1. «M3yueHwe KaTaJUTUUECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTaiasbl).

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTECHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONMCAHUE.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUA (PHEPreTUUeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN 1 rerepoTpodHbii. Pons dhepmeHToB
B OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunte3. CpetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAYeHUE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. Bausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOObBI MOBBIIMICHUS €TI0
IPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaUYeHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

OHepreTudecknii oOMeH B KieTke. PaciiersieHue BellecTB, BbIICICHHE U
aKKyMyJMPOBAaHHE OHHEPruM B KIETKE. OITambl HSHEPreTHUECKOro oOMeHa.
I'mukonu3s. bpoxenue n ero Buapl. KHCIOPOIHOE OKHMCIEHHE, WIM KIETOYHOE
JIbIXaHHE. OxucIuTeNbHOE dhochopunupoBanue. D¢ DHEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHte3a. [enernueckas wuHdpopmanus u JIHK.
Peanuzanusi reHeruueckoil wHGoOpMalMU B KIETKe. ['@HETMYECKUM KOO U €ro
cBoiictBa. Tpanckpunims — Matpuunbiii cuate3 PHK. Tpancusmus — 6uocunres
Oenka. Otanbl TpaHciusauud. KomupoBanue ammuokuciaor. Poib pubocom B
OouocuHTe3e Oenka.

Hexnetounsie ¢hopmbl )Ku3HU — BUpYyChl. cTtopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M JKMU3HEHHOIO LHKJIa BUPYCOB.



bakrepnodarn. bonme3nn pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3BIBACMbBIC
Bupycamu. Bupyc ummynoaedunuta yenoreka (BHY) — BozOyaurens CIIM/la.
OOpatHast ~ TpaHCKpuWILMsS, peBepraza W  uHTerpaza. llpodunakruka
pacnpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpauuu:

[Toptpetsr: H. K. Konpnos, /I. . Banosckui, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumnbsl nuTanusy, «Meradonusmy, «MUTOXOHAPUSY,
«JHepreTuueckuii oOMen», «Xnoporact», «Porocunresy, «Ctpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauun «Yasoenue IHK w Tpanckpunuums»,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOeib cTpykTyphl JITHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounplii UK, WX >KU3HEHHBIM 1HMKNT KiIeTku. MHTepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUUHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHUOTHII.
JIMTITON THBIN M TalJIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[uTonornueckne OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOIO  Pa3BUTUS
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, nmpoucxonsiiue Ha
pPa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYEeCKU CMBICT MUTO3A.

[Tporpammupyemast rubesb KJIETKU — arnomnTos.

@dopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, II0YKOBAaHUME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €TO OTIMYHS OT OECIIONOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoucXoAslMe Ha CTaauAX Meno3a.
[loBenenne xpomocoM B Meiro3e. Kpoccunrosep. buonormueckuii cMmbici U
3HaYCHUE MeHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie >Kene3bl: CEMEHHUKU U sSMYHUKUA. OOpa3oBaHHE M PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SMLEKIETKa) — CHEPMAaTOre€He3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHUsl SULEKIETOK U CcHepMaro3ouaoB. OmIog0TBOpEHHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:



npobnenue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pasBuTHE. THIIBI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOCHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHncTpauuu:

Tabmumper 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHul», «BereratuBHOe pa3sMHOXKEHUE
pactenuit», «J/lenenne xknetku Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukn», «Pemmukauus JJHK», «Mutos»,
«Menosy, «lIpsmoe u HenpsaMoe pazButue», «l'aMeroreHes y MIEKONUTAIOINX U
yeaoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OO0opynoBaHue: MUKPOCKOIIL, MUKpOIpenaparhbl «CnepmMaTo30H/1bl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTAOIEro», «Kapnokunes B kieTkax
KOpEelKa JIyKa», MarHuTHas MOJEJb-aluInKauus «/lenenue KIeTKu», MOJEIb
JHK, monenp meTadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

Jlabopatopuas pabora Ne 4. «/3ydenwe CTpoeHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOMpenaparaxy.

Tema 6. HacsieAcCTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U 3MOpPUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. Bkiaa poccuilckux M 3apyOexHBbIX
YU4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0IOTUYECKH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTUUYeCKHuii). (OCHOBHBIE T'€HETHUYECKHUE
noHsATUs. ['eHeTnuecKkas CUMBOJIMKA, UCTIOb3yeMasi B CXeMaxX CKpEIIMBaHUI.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eIuHO-00pa3usi THOPUIOB TEPBOIO
nokoneHus. IlpaBuno goMuHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBHUCUMOTO  HaclieJOBaHUs
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoap30BaHne aHaAIU3UPYIONIETO CKPEIIUBAHUS
TUTSI OTIPECIICHUSI TEHOTHIIA OCOOM.



CuerieHHoe  HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHMIO TeHOB. HapyllieHue cuerieHns: TeHOB B PE3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

['enetuka mosia. XpoMOCOMHOE OMNpeAesieHUE Mmoyia. AyTOCOMBI U TMOJOBBIE
xpoMocoMbl. ['omoramerneie W rereporaMeTHble oOpraHusMbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Poims  cpempl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON N3MEHUYUBOCTU. BapuallmoHHbIN psiJl M BapUallMOHHAS KPUBASL.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencTBenHas, wiaM TEHOTUNIMYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAsS
U3MEHYMBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTarmoHHast "3MeHYUBOCTh. Kimaccudukarnus MyTaimuii: TeHHbIE,
XpPOMOCOMHbIE, FTeHOMHBIE. HacToTa U NpUYMHbI MyTaluii. MyTtareHHbie (haKTOpPHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAClIeACTBEHHOM nu3MenunBoctu H. 1. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETUUCCKHUM, ONOXUMHYECKHIMA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE TEHOTHIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacnencTtBeHHble 3a00j€BaHMs 4YeJOBEKAa: T'e€HHbIE OO0JIE3HH,
OOJIE3HH C HACJIEACTBEHHOM MPEenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaThuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOT0 00pa3a >KU3HU, AMATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS TeHETHUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULUHCKON
TEeHETUKHU B MPEJOTBPAIICHNHN U JICUCHUH TEHETUIECKUX 3a00JIEBaHMI YeJIOBEKA.

JdemoHncTpauuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubr  u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHHME U €ro
LHATOIE€HETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMonencTBue  ajuIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapTbl pPAaCTEHUU,
KUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO ¢ mojom», «Kapuotunbsl dYenoBeka © KUBOTHBIX», «Buabl



U3MEHYMBOCTHY», «MoaudpukaunoHHas W3MEHYUBOCTH», «HacnemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKAIMA  «MOHOTHOPUHOE CKpELIMBaHUE,
«HenonmHoe noMuHMpoBaHue», «JurubpuaHoe ckpemuBaHue», «llepexpécr
XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (HopMma, MyTanuu
(GhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOM.

JlabopaTtopHblie H npakTHYecKHe padoThI:

JlabopaTtopuas pabora Ne 5. «3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOID.

JlaGopatopHas padotra Ne 7. «Ananu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MHUKpPOIIpenapaTax».

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE © aHAIW3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CEIEKUUH U JTIOMECTHKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTIoo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHHS AOMAIIHUX XUBOTHBIX. CopT,
I0pOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBblii 1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIeKUMHA pacTeHUd M KUBOTHbIX. OIEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpeuuBanue — HHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
['erepos3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanénnas rtuOpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHHE TOJHUIUIOUJIOB. JIOCTMIKEHHMSI CENEeKUMU pacTeHUM, MXWUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buorexHosoruss Kak oTpacib NMPOM3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHkeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHHE PACTEHHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPraHU3MOB.
DKkoJioruuyeckue WM dtuyeckue  npobnembl. MO —  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. M. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTro00pas3us
KYJBTYPHBIX pacTeHuil», «llopoasl 1OMaIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX



pactenuiy, «Otnanéanas rubpunuzamus», «Paboter akanemuka M. @. MBanoBay,
«Ilomumnounus», «OO0bekThl OuoTexHONOTHN», «KileTouHble KyIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHKe: MYJISKH TUIOA0B U KOPHEIIJIOA0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJICKIUUA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[TMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsE OHOJIOTH .

[IpeanocbuUIKM BO3HHUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrnusiHue 3BOJIOIMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenscTtBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIIEI0BATEIbHOCTD
HOSIBJIEHUS BHUJOB B HaAJCOHTOJIOIMYECKON JIETONMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue (payH U (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYecKHe: CXOACTBA M pasiauuus SMOPHOHOB pa3HbIX BUJOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJOTUYHBIE,
pYOUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIApHO-OMOXUMUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCeX
OpPTraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHMS
JapBUHM3Ma. J[BWKyIlME CHJIBl 3BOJIOLUMU BHUIOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT WU3MEHUYUBOCTB,
O0opb0a 3a CylleCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosroruu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomonus. [lomynsanns Kkak equHULa BUAA U YBOJIOLINH.

JBwxymire cuibl (hakTopbl) SBONIOINUH BHIOB B IpUpoj]e. MyTallMOHHBIHI
IpoIEeCC M KOMOWHATHBHAs WM3MEHUYMBOCTH. llOMynsnnOHHBIE BOJHBI U Apeid
reHoB. M3oisanus u Murpanusi.

EcrectBenHblit oTOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpMBI
€CTECTBEHHOI'0 0TOOpAa.

[TpucnocoONeHHOCTh OpPraHU3MOB KaK pe3yjibTaT 3BOIOUMU. [Iprmepsl
IPUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UIANO-aAaNTALUH.



Bun wu BumooOpazoBanume. Kpurepun Buma. OcHOBHbIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBoorusi. DopMbl  HBONIONUU:  (UIleTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HeCleNUaIu3UpOBAHHBIX INpeaKoB. IIporpeccupyromas
crienranu3anys. AnanTuBHas paavanus.

JdemoHncTpauuu:

[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emse», «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTtecTBeHHBIM 0TOOpY», «MHOrooOpasne COpTOB PAaCTEHUII»,
«MHorooOpasue  mopon  KMBOTHBIX»,  «[lomymsmuu»,  «MyTaunonHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoananramum», «OOmas gereHepamus»,
«/IBmKymue cuisl dBosonum», «Kapra-cxema wapmpyra nyrtemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I'eorpaduueckoe BUI000pa30BaHUE», « IKOIOTHYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, KosuieKuus «lIpumepbl 3aluTHBIX MPHUCIOCOOICHUM Y
KHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHS 3BOJIOIMN», 00bEMHAs MOJENb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra wmwupa, Koyiekuus «DopMbl COXpPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmmkauus «llepekpécr
XpOMOCOM», BJaxHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (HopMma, MyTaniid (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHMEe M Pa3BUTHE )KU3HU HA 3emuie.

JloHay4Hble TPEACTABICHHUS O 3apOXKICHUM >KW3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHes M maHCHepMusa. XHUMHUYECKas
3BOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
DKCHEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMoIMU. HavanbHble Tamnsl
ouonornyeckor spooruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX



CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH U HMX DSBOJIIOUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIl KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. Ilanmeosoiickas 3pa u €€ TEpUOAbl: KEMOPHUICKUM,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so301icKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.

KaiiHo3o0Mickas 3pa W €€ mnepuoAbl: MaJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeO0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUH U
XKUBOTHBIX. [l0siBIIEHME, pacliBET ¥ BBIMUPAHHUE TPYIIT KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYeCKOTO0 MHpa KaKk OTpakeHue 3Botonud. (OCHOBHBIE
CHUCTEMaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMSA Y€JIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue mpeacraBlieHuil o
MPOUCXOXKJICHUHM 4YelloBeka. MeToabpl u3ydeHus aHTponoreHe3a. CxolcTBa U
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkynme  cuibl  ((pakTopbl)  aHTPOIIOreHe3a. HacnencrBennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecCTBEHHBIM 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIHI TPYJa, MBIIILICHUE, PEUb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajJonuTeku, Yenosek
ymensli, YenoBek mnpsaMoxomdammi, YenoBek Heanaepranbckuu, UYenosek
pa3ymHbIi. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMsI, 00JIaCTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

UYenoBeueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOU]IHAA
(eBpaswmiickasi),  HeErpo-aBCTpaJioWjHas  (PKBAaTOpUalbHAs),  MOHTOJOHUIHAs
(a3uaTcko-amepuKaHckasi).  UYepTbl  MNPUCIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEUYECKUX pac.
Kpuruka pacusma.

JdemoHncTpauuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHMe CoJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHHS 4YEIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TMAaJCOHTOJOTUYECKUX HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHelmue moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachb».



O6opynoBanme:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKK WIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI».

JlabopaTtopHblie U npakTHYecKHe padoThI:

[TpakTuueckast padora Ne 1. «M3yueHne nckonaemMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKLIHAX).

DKCKypcusi «DBOJIIOIMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUui My3eil).

Tema 3. Opranu3mMbl 4 OKpy:KawIuas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3Jesbl 3KOJIOTHH. MeTOo bl SKOIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonornueckue (axktopel. Knaccudukanus skonorudyeckux (HakTOpoOB:
abnotnyeckue, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GaKkTOpOB Ha OPTaHU3MBI.

Abunotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucniocoOneHnust OpraHu3MoOB K  JACUCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckue puTmel.

buotnueckue bakTopsl. Bunet  OuoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIMS, XUITHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJINW3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aMMOJEWUCTBUM I CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTHUKK nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[mHaMuKa 4uCI€HHOCTH MOIMYJISIUU U €€ peryssuus.

JdeMmoHcTpanuum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «lIpupogubie 30Hb1 3eMiany, «Cpeasl oOUTaHUS
opranu3sMoBy», «®Doronepuoguzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TTONyJsinu uHPy30puu-TyPenbkny, «[lumespie enm.

JlabopaTtopHblie H npakTHYecKHe padoThI:

JlabopaTtopHuas pabora Ne 3. «Mopdonornueckne 0COOEHHOCTH pacTEHUN U3
Pa3HbBIX MECT OOUTAHUS.



JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KoJIeycay.

[TpakTrdaeckast padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISAIUN pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooO1mecTBa ¥ IKOJI0rHYeCKHE CHCTEMBI.

Coo0miectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsizu B
ouorneHose.

DKoJIoTHYeCKHe CHUCTeMbl (9kocucTeMbl). I[loHsTne 00 »sKocucTeMe W
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI HIKOCHCTEMBI: TIPOAYIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [lWieBble 1LI€MM U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTMYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAMOpPETYJIsLUsl, pazButue. CyKieccus.

[TpupoaHbIE PKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOHHOTO
WJIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JYKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonorudeckoe u X035HCTBEHHOE 3HAUEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢akrop ycroHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
ro0anbHONW JKOCHUCTEMBI. J[MHAMUYEecKoe paBHOBECHE W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BeMeCTB U OMOTEOXUMHUYECKUE ITUKJIIBI DJIEMEHTOB (yrieposa,
a30Ta). 30HAIbHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUST B Onocdepe.
['moGanbHBIE HKOTOTHIECKUE TIPOOTIEMBL.

Cocy1iecTBOBaHHE IPUPOIBI " YeII0OBEYECTBA. CoxpaHeHnue
O6nopa3zHo0Opasus Kak OCHOBa yCTOWYMBOCTH Onochepsl. OCHOBA pallMOHAIEHOTO
yIpaBlIeHUS] TMPUPOAHBIMH pecypcaMd M WX HCIONb30BaHue. JlOCTHKeHus
OHMONIOTHH U OXpaHa MPUPOJIBI.

JdemoHncTpauuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «Ilumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«[Ipuponnbie coobmecTBay, «llemn mnuTaHUA», «IKOJOTHYECKAs MHPaAMUIAY,
«buocdepa u genoBek», « IKOCUCTEMA ITUPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMaA



XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTCHHBIC  BO3ACHCTBUS HAa NOpUpPOAY», «BaxHeHlmme HCTOYHMKH
3arpsA3HEHUS BO3/yXa U TPYHTOBBIX BOI», «IlouBa — BaxkHeHIIas COCTaBIAIOIIAS
ounocoeps», «Pakropbl aerpagauuu nousy, «llapHukoBelid 3gdex», «DakTopbl
panvoaKkTUBHOTO 3arpsisHeHusi Ouocdeps», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdepb»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJenb-anIInKanus «TUIHYHbIE OMOLIEHO3bD», repOapuii
«PactutenbHbIe COOOIIECTBAY, KOUIEKIIUK «bHUoLeHO3Y, «BpeauTenn BaKHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp», TIepOapuu M KOJUIEKLUHU pacTeHUd H
JKUBOTHBIX, MPUHALICKANIME K Pa3HBIM JKOJOTMYECKMM TpylIaM OJHOIO BHUJAA,
Kpacnas knura Poccuiickoii ®Denepanuu, M300paKE€HHUS OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBIMBaKOTCSA TpeOOBaHHUS K pe3yjbTaTaMm
OCBOCHHMS  OOyYaroUMMHUCA MPOrpaMM  CpeIHEro oOuero oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJArONIUMUCS POCCUNUCKON
rPaXJaHCKOM UACHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOIpE/ACNICHUI0, Hajdu4yhe MOTUBAllMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMONOTHYECKOTO  00pa3oBaHUs, HAIWYHUE OSKOJOTHMYECKOTO TPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHMS IpeameTa «bHOJOrHs JOCTUTaroTCs B
CAMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTH B COOTBETCTBHM C
TPaAULMOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, NMPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIECCaM CaMOTO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYpHOMY HAcCleIuio Hu
TpagulMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir ®Penepaunuu, Npupoae U
OKPY’KaroUIEH cpele.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH O0YJarONINXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIINX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEAM3alii OCHOBHBIX HAlpaBICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMKA 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH NPH CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3a7[a4, BBHIMOJIHEHUU
OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEXKIACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS
yueOHBIX, TIO3HABATENbHBIX U HCCIENOBATENbCKUX 3334, YBAKUTEIHHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MNpU OOCYXKICHHUH CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH INEPEN]
Ponnuou, ropmoctu 3a cBOM KpaW, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
IPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACIEAUIO0 U MaMSATHUKAM ITPUPOJIBI,
NOCTUXEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKMX YUYEHBIX B CTAHOBJICEHHUE U
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YEeHHs OHOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOT'0 OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHIO M 3ammre OTedyecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;



4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOILIECHUH;

IIOHMMaHUE HMOLIMOHAJILHOTO BO3JECHCTBHS JKUBOU ITPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATOMOTy YU :

NOHMMaHHWE U pealu3alnus 370pOBOro M 0e3omacHoro odpasza JKU3HU
(3mopoBo€  mUTaHME, COOJIOJEHUME TUTMEHMYECKUX TpPaBWJI U HOPM,
cOAIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryispHas (¢usnueckas
aKTUBHOCTH), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH NPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TOCIEACTBUM W HENPUATHS BPEAHBIX NPHUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYpEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0JII00uE;

TFOTOBHOCTh K AKTUBHOHM JAEATEIBHOCTH TEXHOJOTMYECKOW W COLMAIbHOU
HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JI€SITEIIBHOCTB;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHATBHON AesSTENbHOCTH, YMEHHE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peanu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIAHBI;

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

IKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTMYECKOW KyJbTYpbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM IS
OKPYKarOIIEU CPEIbL;

OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJjeM U MyTed HX
pEeLIeHHS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWA M YMEHHUS NpU PEIICHUH MpoOJieM, CBA3aHHBIX C PalUOHAJIbHBIM
OPUPOJIONIOIb30BAaHUEM  (COOJIOJIEHUE  TpaBMJ  IOBEIEHUS B  INPHUPOAE,



HAIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHCTEMax, OXPaHy BHIIOB,
IKOCUCTEM, OrOoCchephl);

aKTUBHOEC HEMpUATHE JEHCTBUH, NPUHOCSAIIMX BpeA  OKpYKArOIIeH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArOMpPHUSATHBIC SKOJIOTHYECKHE
MOCJIC/ICTBUSI PENTPUHUMAEMBIX JEHCTBUN U TIPEIOTBPAIIATh UX;

HAJIMYHUE PA3BUTOTO IKOJOTHYECKOTO MBITTUICHHS], YKOJIOTHIECKON KYIbTYPHI,
OTIBITA NEeATEeTLHOCTH AKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHHKATUBHON W COIMAIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKON JACSITETLHOCTH IKOJIOTUIECKON
HapPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JIHAJIOTE
KYJbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOM W UYWUTATEIhCKOW KYyJIBTYpPhl KaK CpEeACTBa
B3aMMOJICHCTBYS MKy JTIOABMH H MMO3HAHUS MUPA;

NOHMMaHWE Crenu(UuK OWONOTHH KaK HayKH, OCO3HaHUS e€ poilu B
(GOpMUPOBAHUN PAIMOHATHFHOTO HAYYHOTO MBIIICHUS, CO3MaHUH IIEIOCTHOTO
MpPEACTaBICHUST 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOmecTBa, B TMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH W penieHuH MpodiieM
COXpaHEHUs MTPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JIsI COBPEMEHHOM IMBWIJIM3AIUU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3JaHHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  peIIaTh pPeCcypCcHble  TPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, TONCKA MyTeH BBIXOJAa U3 TIIO0ANBHBIX YKOJIOTHYECKUX MPOOIeM U
obOecrieueHHss TepexoAa K  yCTOMYMBOMY  pa3BUTHIO,  PallMOHAIHLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU,

3aMHTEPECOBAHHOCTh, B TIOJYYCHHH OWOJOTUYECKUX 3HAHWUN B IEIISAX
MOBBIIIICHHSI  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKIMOHAIBHON T'PaMOTHOCTH OOydYarommxcs, GopMupyemoii
IpY U3YYCHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONh30BaTh TOJydaeMble 3HAHUS JUIA aHaiu3a u
OOBSCHEHHSI SBJICHUM OKPYXKAIOIIETO MUPa U MPOUCXOIANUX B HEM H3MCHCHUIA,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIFOUCHHMS Ha OCHOBE HAy4YHBIX (DAKTOB W
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJOTMYECKUE 3HAHUS IS
pelIeHns Ipo0JIeM B PeasIbHBIX )KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOM JEATEIBHOCTH, NOTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caMm000pa3oBaHnI0, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHUS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI OOydYarOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOICHAYYHbIC MOHATHUSA, OTPa’KaIoIIne
[EJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUUPUKY METOJIOB MO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIece,
CUCTeMa, HAay4YHbIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIEIOBaHNE,  HaONIOJCHHWE, U3MEpPEHHe,  OSKCIEPpUMEHT U  JAPYTuXx),
yHHUBEpCajbHble Yy4eOHbIE JeWCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIC,
peryJsTUBHBIE), obecrieynBaroIIe dhopMupoBaHue (GyHKITMOHATBLHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMHU OOYy4YaloIUXcs, CIOCOOHOCTh
oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS M  YHUBEpCajbHble Yy4yeOHbIE JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIEero
0o0pa30BaHUs TOJKHBI OTPAXKATh:

OBnanenue YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJILHBIMH
AeCTBUAMM:

1) 0a30Bble JIOrHYecKUE AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalU3UpoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPAaBHEHMSI, KiIaccudukaimu, 0000IIeHNs ), paCKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBS3U C JIPYTUMH MOHSATUSAMH);

OMpeNeNsaTh 1LeNu JeATeIbHOCTH, 3a/laBasi MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMONIOTHUECKHUE MOHITUS ISl 0ObSICHEHUS (DAKTOB U SIBJICHHIA
YKUBOW NPUPOJIBI;



CTPOUTH JIOTHYECKUE paCCyKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTpHUBaEMBbIX
SIBIICHUSX, (DOPMYTHPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHSATH CXEMHO-MOJICIIbHBIC CpeAcTBa AN TPEACTaBJICHHUS
CYIIIECTBEHHBIX CBS3C€W M OTHOIICHWN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a
TaKk)K€  MPOTUBOPEUMU  Pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4€TOM aHAIM3a WMEIOIIUXCS
MaTepuaJbHBIX U HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBHI B JCATCIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
TEJISIM, OTICHUBATh PUCKHU TIOCIIEACTBUIA JESATEIIHOCTH,

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30Bbl€e HCCJIE0BATEIbCKHE AeiiCTBUSA:

BJIQ/ICTh HaBBIKAMU YY€OHO-UCCIIEI0OBATENBCKON U MPOCKTHOU JIEATEITHHOCTH,
HaBBIKAMHU  paspemieHuss mpobjeM, CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB PEIICHUS IPAKTHUECKUX 3a7a4, IPUMEHEHHUIO
pPa3TUYHBIX METOJIOB MTO3HAHUS,

WCIIOJIB30BaTh PA3IMYHBIE BUIBI JACATEIBPHOCTA TO TIOJYYCHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETalHH, MNPEeoOpa30oBaHUI0O M TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3TaHUH YICOHBIX M COIUATLHBIX TPOCKTOB;

(dbopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEH,
KITIOYEBBIMH MOHATHSIMHI H METOJIaMU;

CTaBUTh W (PopMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTeIbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaI[UsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEeIIeHUs, HAaXOIUTh apTyMEHTHI I J0Ka3aTeIhCTBa
CBOMX YTBEPXKICHUH, 3a1aBaTh TapaMETPhl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEHICHHWS 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBAThH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh II€JICHANIPABICHHBIM TIOMCK TMEPEHOCAa CPEICTB M CIOCOOOB
NeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TIEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYI0 W TMPAKTUYECKYIO 00JIacTh
KHU3HEJCATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTei;



BBIIBUTATh HOBBIE HJEU, NpejiaraTh OPUTHHAJIbHBIE MOIXOIbl U PELICHHUS,
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ naopmanueii:

OPUEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WHPOpMAIUHU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJIOTHUYECKUX CIOBapsiX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HTepHeTe), aHaIM3upoOBaTh
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHUs, KpUTHUECKU OLIEHUBAThH
e€ TOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIHMpOBaTh 3aMpPOCHl U MPUMEHSATHh PAa3IMYHBIE METOJBI MPH TMOWCKE U
oTOOpe Omosiorndeckor MHQPopMaru, HEOOXOAUMOMN JJISI BBIMOJHEHUS] YUEOHBIX
3ajad;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOTO HCIOJIb30BAHUS PA3TUYHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  HpPEICTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKU
" Ipyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Oouonornueckoi uHGOpMaluend: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HaKU U CUMBOJIbI, (OpMyIbl, aO0peBHATYpY, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBa
HaTJISIHOCTH;

BJIaJIeTh ~ HaBBIKAMH  pAClO3HABaHWS W 3alIUTHl  WHQpOpPMAIUH,
UH(POPMAITMOHHON 06€30MMacCHOCTH JTMYHOCTH.

OgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHBHBIMH JA€HCTBUSIMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax >KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WJM TUCKYCCHM MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpearacMon
3a/la4¥, yYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3WIMHA APYTUX YYaCTHUKOB
JTAJIOTa WA TUCKYCCHH);

pacrmo3HaBaTh HEBEpOalbHBIE CpPEICTBA OOIICHUS, TOHWMATh 3HAYCHHE
COIIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOAMM OOIEHUS U B3aUMOJEWUCTBUS, MOHUMATh
HaMEPEHUs APYTUX JIOJIEH, POSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppEeKTHOU hopme popMyIrpoBaTh CBOM BO3pAKCHHS,



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas AesiTeJIbHOCTD:

NOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS IPU PEIICHNN YUYEOHOM 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUI C Y4ETOM 0OIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;

NPUHUMATh IIETd  COBMECTHOW  JIEATEIHHOCTH, OpPraHHU30BBIBATH W
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poid C y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pPe3yibTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
oO1IMii pe3ynbTaT o pazpaboTaHHBIM KPUTEPUSIM;

npejjgaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3UIUU HOBHU3HBI,
OpUTHHAILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMMO3UTUBHOE CTPATETMYECKOE TIOBEIEHWE B Pa3IUYHBIX
CUTYAIIUSX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NMHUITUATUBHBIM.

OBj1ajieHHe YHMBEPCAJIbLHBIMH PEryJISITUBHBIMHU JeHCTBUSIMU:

1) camoopranusauus:

UCIIONIb30BaTh OMOJOTUYECKUE 3HAHUS [UIsl BBISIBICHHUA MpOOJIEM U UX
pEIICHUS B )KU3HECHHBIX U YI€OHBIX CUTYAIUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX M TMOCTYMKaX MO OTHOIIECHUIO K YKHBOW MPHUPOJIE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYIKAIOIIHX;

CaMOCTOSITENILHO OCYIICCTBIIATH MMO3HABATEIBHYIO ACSITEILHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUs MpoOieMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TPENIOUTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacImpsATh paMKH y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieNiaTh OCO3HaHHBIA BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW SPYIUIUU B
pa3HBIX O00JacTAX 3HAHWK, MOCTOSHHO TOBBIIIATH CBOH 00pa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.



2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJa/J€Th  HABbIKAMU  I[I03HABATEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpILIAEMBIX JIEUCTBUH M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUHU IS OLEHKH CHUTYyalllH, BhIOOpa
BEPHOT'O PEIIEHUS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHI)KEHHIO;

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHaIu3e pPe3yJIbTaTOB
NESITENIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

pU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIHUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEJMETHBIE PE3YJIBTATDBI

[Ipenmetnsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupudeckue i yueoHoro npeamera «bruomorusy»
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI ICUCTBUN MO OCBOCHHIO, HUHTEPIPETAIINHN U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI EATEIHHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUM B Pa3iMuYHBIX Y4€OHBIX CUTYyallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3yIbTaThI MPEICTABICHBI M0 TOJaM 00yUeHUs.

[IpenmetHbie pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOIKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOIO
3HaHHUA E€CTECTBEHHBIX HayK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKA JIJIsl pEIIeHUs )KU3HEHHBIX 3a/1a4;

yYMEHHUE PaCKpbIBaTh COJEpkKaHWE OMOJOTMYECKUX TEPMHHOB U TIOHSITHIA:
KHU3Hb, KIETKa, OpraHu3M, Merabosm3M (0OMEH BeWIECTB U MpeBpalleHUe
SHEPruH), TOMEOCTa3 (CaMOpEryIslus), ypOBHEBas OpPraHU3alvs JKUBBIX CHCTEM,



CaMOBOCIPOU3BEAECHUE (PENPOIYKIHS ), HACAEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouosorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pactenuii H. V. BaBuioBa), onpeaensTe rpaHULlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, IMPOLECCOB U SIBIICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJTYyYEHHBIX
pE3yJbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbl HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE PU3HAKH BUPYCOB, KJIETOK IMPOKApHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHAa BEILECTB M MPEBPALICHUSI SHEPTUM B KIETKe, (POTOCHMHTE3a,
IJIACTUYECKOTO W DJHEPreTMYeckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJIOTBOPEHUSA, PA3MHOMXEHHUS, WHIMBUAYaJIbHOTO Pa3BUTUA OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATH MOJyYeHHbIE 3HAHUS A1 OOBACHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHWM, Il NPUHATHS NPAKTUYECKUX PEIIECHHHW B IOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHus 0€30MacHOCTH CBOETO 3I0POBbsi U 30POBbS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOIAHON cpeje, MOHUMaHWE HEOOXOJAMMOCTH UCIOJIb30BaHUS JAOCTUXKEHUN
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHI I palMOHAJIBHOTO
IIPUPOIOIIOIb30BAHUS;

YMEHUE pEIIaTh 3JJIEMEHTAPHBIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAcJeI0BaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJsl MpeacKa3aHUsl HACIETOBAHHS MPU3HAKOB Y
OpPraHu3MOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IATh
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALMU, HAYYHO-TIOMYJISPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeUIHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCHMEHHBIE M YCTHBIE COOOIIECHMUS,
00001ast OMONIOTHUYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
MCTIOJIb30BaTh TIOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI ydeOHOro mpenmera «buomorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOIO
3HaHHUA E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyO0eKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
I'PaMOTHOCTH YeJIOBEKa sl PEIICHUS KU3HEHHBIX 337124,

YMEHHE DPACKpPBIBATh COJACPKAHHE OHMOJIOTMYECKUX TEPMHUHOB M TOHSITHIA:
BUJ, TIOMYJIALNSA, TeHO(OH, IBOTIONUS, ABIKYIINE CUIIBI ((PAKTOPBI) HBOIIOLNH,
IPUCTIOCOOTIEHHOCTh OPraHU3MOB, BHI000pAa30BaHHE, SKOJOTHUECKHE (PaKTOPHI,
KOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUA,
HKOJIOTHYECKas MMpamMuaa, Ouoreonenos, onocdepa;

YMEHHE W3JaraTh OWOJOTHYECKHEe TEOpUH (IPBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxozictBa K. M. bopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteir ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIpeeATh TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHU3alus U TMPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBIICHUE
3aBHUCHMOCTH MEXKIY HCCIECIyeMbIMU BEIUYMHAMH, OOBSCHEHUE TIOTYYCHHBIX
PE3yNIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHITHHA, TEOPHA M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTHUYECKUX
O0OBEKTOB: BHJIOB, NOMYJALMHA, TMPOIYIIEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTeOEHO30B W JKOCHUCTEM, OCOOEHHOCTM TMPOIIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA D3KOJOTHYECKMX (AKTOPOB HA OpraHU3MBI, TEpeHOca
BEIICCTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPONOTECHHBIX HM3MEHCHHHA B
IKOCHCTEMax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OMOTCOXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyY€HHbIE 3HAHUS AJI1 OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHWM, IUIS NPUHATHS NPAKTUYECKUX PEIIECHHW B IOBCEAHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPYKAIOIINX JIFOJCH, COOJII0IEHNS HOPM IPaMOTHOTO TIOBEICHHUS B OKPY KarOIIeH



IPUPOHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJBb30BaHUS JOCTHKCHUN
COBPEMEHHOM OMOJIOTHHU AJISl PAllMOHAIBHOTO MPUPOJIOTIONb30BaAHUS;

yMEHUE pelaTh 3JIEMEHTApHbIE OMOJOrMYecKHe 3a7aud, COCTaBIATh CXEMbI
HepeHoca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LENH MUTaHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHEe pPadOThI, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(OpPMAlLIUU, HAYYHO-MOMYJISIPHbBIE
MaTtepuaibl),  paccMaTpuBaTh  IJIOOAJbHbIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3ULHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IMHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaunuyecTBO 4acoB
Kont JJIeKTPOHHBIE
I1
Ne HaumeHoBaHue pa3iesioB u POJILH (undposbie)
n/m TeM NMPOrpPaMMBbI Bcero ble palﬁc oOpa3oBareib
padort pa HbI€ pecypchl
OTBI
bl
bubanoreka
1 buonorus kak Hayka 2 HOK
4 0.5 https://m.edsoo
Tu/7f41¢292
bubanoreka
) JKuBbIE CUCTEMBI U UX | I[HOK
OpraHu3aIys https://m.edsoo
Tu/7f41¢292
bubanoreka
XUMHUUYECKUI COCTAB U CTPOEHHUE HOK
3 8 1
KJIETKHU https://m.edsoo
Tu/7f41¢292
bubanoreka
OK
4 KusHeneaTenbHOCTh KIETKU 6 Ettps: Jimedsoo
Tu/7f41¢292
bubanoreka
PasmHOXeHUE N
5 WHAUBUIYAJILHOE PA3BUTHE 5 1 HOK
Ha o P https://m.edsoo
OPTAHHENOB /741292
bubanoreka
HacnencrtBeHHOCTE 1 HOK
6 8
U3MEHYUBOCTh OPTaHU3MOB 1.5 https://m.edsoo
Tu/7f41¢292
Cenexknus opraann3MoB. OCHOBEI Bubamotexa
7 HeLop ' 3 I[OK

OMOTEXHOJIOTUHA

https://m.edsoo



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

.ru/7f41c292

PesepBHOE Bpems

bubmmnoreka
LHOK
https://m.edsoo
1u/71t41¢292

OBULIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

34




11 KITIACC

KosaunuecTBO 4yacoB
HaumeHoBaHu DJIeKTPOHHbIE
Ne Ipakr
e pa3iesioB u KownTp. (ungposbie)
n/ Bcer "
TeM padoTt o0pa3oBaTesIbHbIE
I 0 padot
MPOrpaMMblI bl pecypchbl
Bl
N BOMOLIOHHA bu6mmoreka [JOK
1 HIoH 9 1 https://m.edsoo.ru/7f41cc
st OMoJIOrUs
74
B
. (:IBH;I;};(:;ZHH bubmoreka IIOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emie
Opranusmsl 1 bubmuotexa [JOK
3 OKpYy>KaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CoobmiecTBa 1 but6moreka [{OK
4 9KOJIOTUYECKHUE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesehRHOE bubmoreka IIOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBILIEE
KOJIMYECTBO
YACOB I10 34 2 25

[MPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Kou-Bo Jomosn
Ne 4acoB Jara UTeJIbHA
n/ Tema ypoka IMpakU3yYeHu s
Bce
1| . 1 uHpopM
ro
pador anus
bl
https://m.
MeTobl T03HAHUS KUBOW PUPOBI. Y DOBHU ;;ﬁ
OpraHU3alMU )KUBOU NIpUpoabL. [IpakTrueckas o
7f41¢292
pabota Ne 1 «Mcronp3oBaHue pa3anyHbIX 1 0.5 05.09.20
https://m.
METO/IOB MPU U3YYEHUH OMOTOTUYECKUX 23
5 N edsoo.ru/
00BEKTOB 76416292
. https://m.
,  Xwmsecrati cocras ren. Bosa n | 120920 edsoow
P 23 76416292
https://m.
benku. CocTaB u cTpoeHue 0eIKoB 1 19.09.20  edsoo.ru/
23 7141¢292
DepMeHTHl — OMOJIOTUYECKHE KAaTalu3aTOPHhI. httos://m
© ammmmconon axmocr gepwennos a |05 260920 adhoon
P 23 76416292
MIpUMEpEe aMHJIa3bl WM KaTaasbl)»
https://m.
5 VYrnesoasl. JIummabt 1 03.10.20  edsoo.ru/
23 7141¢292
https://m.
6 HyxnennoBsie kucnotel. ATD 1 17.10.20  edsoo.ru/
23 7141¢292
https://m.
. g;TopI/m Y METOJIbI U3YYCHHUS KIICTKHU. | 241020 o dsoso.rrlrll/
€TOYHAasi TEOPUs 3 —7 41292
https://m.
8 Knerka kak neisoctHas )KuBast CHCTEMa 1 31.10.20  edsoo.ru/
23 7141c292




CrpoeHue 3yKapruOTHUECKON KIIETKHU.
JlabopaTtopHnas pabota Ne 2 «3yuenne

9 CTPOEHHUSI KJIIETOK PACTCHUH, ’KUBOTHBIX, 0.5 14.11.20
rpuOOB U OaKTEpUii MO MUKPOCKOIIOM Ha 23
TOTOBBIX MUKPOIIpETapaTax U UX OMHCAHUE)
https://m.
10 MeTtabonu3m. DHepreTuyecKkuii oOMeH 21.11.20  edsoo.ru/
23 7f41c292
https://m.
11 doTtocuHTe3. XeMOCHHTE3 28.11.20  edsoo.ru/
23 7141¢292
https://m.
12 EI/IaOCI/IHTCB oenka. TpaHckpumus u 05.1220  edsoo.ru/
I PARCILIHI 23 741¢292
13 O0600111eH1E ¥ TTOBTOPEHUE 12.12.20
23
14 KonTpoabnas padora Nel 19.12.20
23
https://m.
15 femz{m Y JIOCTMDKCHUS CEJICKIIUN PACTCHUH U 26.12.20 ;s’oﬁ
HBOTHPIX 23 7f41¢292
JKV3HEHHBIN UK KJIETKU. [[eJieHre KIIeTKH.
16 Murto3. JlabopaTtopHast padota Ne 3 0.5 16.01.20
«Habnronerne MuTO3a B KJIIETKaX KOHYHKA 4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIIPErapaTax»
https://m.
17 HexneTounsie (opMbI )KU3HU — BUPYCHI 23.01.20  edsoo.ru/
24 7141¢292
18 @DOopMBbI pa3sMHOKEHHSI OPTraHU3MOB 30.01.20
24
https://m.
1 Meii
? eHos 06.02.20  edsoo.ru/




24 7f41¢292
OOpazoBaHue U pa3BUTUE MOJIOBBIX KJIETOK.
20 OmnonotBopenue. JlabopatopHas padota Ne 4 0.5 13.02.20
«M3ydeHne cTpoeHus MOJIOBbIX KJIETOK Ha 24
TOTOBBIX MUKpPOIIpenapaTax»
https://m.
21 NuauBuayaibHOE pa3BUTUE OPTAHU3MOB 20.02.20  edsoo.ru/
24 7141c292
) E:EZETE; ;TI:IayKa 0 HACJIEJICTBEHHOCTH U 27.02.20 %
24 7141c292
https://m.
S i —— 0320 st
24 7141c292
https://m.
TR i 20320 s
24 7141¢292
CueruieHHOE HaclleIOBaHUE TPU3HAKOB.
JlabopaTtopHnas pabota Ne 5 «3yuenne
25 pe3yIbTaTOB MOHOTUOPUTHOTO U 0.5 19.03.20
TUTHOPUIHOTO CKPEIUBAHUS y TPO30( MBI HA 24
TOTOBBIX MUKpPOIIpenapaTax»
https://m.
g Penenma non. Hacieioname piaon 020420 casoou
24 7141¢292
N3menunBocTh. Henacnencrsennas
U3MEeHUYHBOCTh. JlabopaTopHas pabota Ne 6.
27 Nzydenne MoanpUKaIIMOHHON H3MEHUYNBOCTH, 0.5 09.04.20
MMOCTPOCHUE BAPUALIMOHHOIO Psilia U 24
BAPHUALIMOHHOU KPUBOW»
HacneactBeHHass U3MEHYUBOCTb.
28 JlaboparopHnas pabota Ne 7. «AHanu3 myTauui 0.5 16.04.20
y Ip030(HIIbI Ha TOTOBBIX MUKpPOIPENapaTax» 24
https://m.
29 I'eneTnka yenoBeka 230420  edsoo.ru/




24 7f41c292
https://m.
30 Cenex1ys Kak HayKa U MPOIIece 1 30.04.20 edsoo.ru/
24 7141c292
https://m.
31 buoTtexHonorus kak oTpaciib IPOU3BOACTBA 1 07.05.20  edsoo.ru/
24 7141c292
PesepubIif ypok. O6001IeHNHE 110 TEME
32 «HacneacTBEHHOCTh M UBMEHYMBOCTD 1 14.05.20
OPTaHU3MOB) 24
33 KontpoabHasi padora Ne2 1 21.05.20
24
34 Pe3epBHbIN ypok 1 28.05.20
24

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

34




11 KJTACC

Koua-Bo
e e oo
n/ Tema ypoka Bee IIpak. u3y4eH nndopma
1 pabor us
ro nusi
bl
DBoIONMS U METOABI €€ n3yueHus. Mcropus hitps://m.
1 JOTULA H VETOR YHCHInE, £ CTop 1 04.092  edsoo.ru/
MPEACTABJIICHUI O Pa3BUTUN KU3HH HA 3eMIIe. 023 76410074
https://m.
2 JlokazaTeanCcTBa SBOIIIOIUN 1 11.09.2  edsoo.ru/
023 7t41cc74
https://m.
3 Muxkposostonus. Bua. Kpurepun Buna 1 18.09.2  edsoo.ru/
023 7t41cc74
[Tonynsanust Kak 3JeMEHTapHAs ¢IMHUIIA BH/IA
) https://m.
4 u sBosronnu. JlabopaTopnas pabora No 1 1 05 25092  edsoo.ru/
«CpaBHeHHE BHJIOB TI0 MOP(HOIOTHIECKOMY 023 78410074
KPUTEPHUIO» -
https://m.
5 3I[BBOIjI>1<OyH;III//IIe CUJIbI (3JIEMEHTapHbIE (DAKTOPHI) 1 02102 edsoo.ru/
B 023 7f41cc74
https://m.
6 EctectBennslit oT60p 1 ero Gpopmbl 1 09.10.2  edsoo.ru/
023 7t41cc74
Pe3ynbTaThl 3BOJIONHH: PUCITOCOOIEHHOCTh
OpraHu3MOB U BH1000pa30BaHUE. https://m.
7 JlaGopatopHas pa6ota Ne 2 «Onucanue 1 0.5 16.10.2 edsoo.ru/
MIPUCIIOCOOJICHHOCTH OpraHu3Ma u eé 023 7t41cc74
OTHOCHUTEIBLHOTO XapaKTepa
https://m.
2 HarmpaBnenus 1 myTH MaKpO3BOJIIOIIHH. 1 23102 edsoo.ru/
HeobOpatumocTs sBOMTIOIINHN 023 Tf41ccd
https://m.
9 [IpoucxoxaeHue KuU3HU Ha 3emiie 1 30.10.2  edsoo.ru/
023 7t41cc74
https://m.
10 ['eoxponosiorusi. Pazsurtue xxu3Hu Ha 3emiie 1o | 13112  edsoo.ru/
SPaM H HepHonaM 023 7f41cc74




OCHOBHBIC ATAITBI 9BOJJHOONH PACTUTCIIBHOT'O U

https://m.
1 z(ﬁgBOTHOFO mupa. [IpakTdeckas pabora Ngul 0.5 20112 edsooru
YYEeHHE UCKOTTAeMbIX OCTATKOB PACTCHUN U 023 76410074
KUBOTHBIX B KOJUICKITUSIX) -
https://m.
12 CoBpeMeHHas cucTemMa OpraHu4ecKoro Mupa 27.11.2  edsoo.ru/
023 7f41cc74
13 O060011eHNE ¥ TOBTOPEHUE U3YICHHOTO 04.12.2
023
14 KontpoabHas padora Nel 11.12.2
023
https://m.
15 DBOJIIOIMSA YeJIOBeKa (aHTPOIIOreHe3) 18.12.2  edsoo.ru/
023 7f41cc74
https://m.
16 JBmkymiue cuibl ((pakTopbl) aHTPONOTreHe3a 25.12.2  edsoo.rw/
023 7f41cc74
https://m.
17 OCHOBHBIE CTaJINU YBOJTIOIIUN YEIIOBEKA 15.01.2  edsoo.ru/
024 7t41cc74
13 ‘I;Iee;((:;see;aemne pachl ¥ IPUPOTHBIC AN TN 29,012
024
O00011enue mo reme «Bo3HUKHOBEHUE U https://m.
19 pPa3BUTHE KU3HU HA 3EMIIE» 29.01.2 | edsoo.nw
024 7t41cc74
https://m.
P 024 Tf41cc74
Abuortnueckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdosiorudyeckue
1 0COOCHHOCTH PACTCHHI M3 Pa3HBIX MECT 05  12.002
obutanus». JlaboparopHas padora Ne 4. 024
«BnusHME cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIEyCa»
https://m.
22 buotnueckue GpakTopsl 19.02.2  edsoo.ru/
024 7f41cc74




DKOJIOTHYECKHUE XapaKTEPUCTUKH MOMYJIALIHH.

[Ipaktuueckas padota Ne 2 «I[Toacuér

23 . 1 0.5 26.02.2
TUIOTHOCTH TIOMYJISLHH PA3HBIX BHIOB 024
pacTeHHID»
https://m.
24 Coo0611ecTBa OpraHu3MOB — OHOIIEHO3 1 04.03.2  edsoo.ru/
024 7f41cc74
https://m.
25 DKOJIOTUYECKHUE CUCTEMBI (IKOCUCTEMBI) 1 11.03.2  edsoo.ru/
024 7f41cc74
OcHOBHBIE TOKA3aTEIN YKOCUCTEMBI. https://m.
26 Okojoruueckue nupamubl. CBoiicTBa 1 18.03.2  edsoo.ru/
skocucreM. Cykueccus 024 7f41cc74
https://m.
27 [TpupoaHbIE SKOCUCTEMBI 1 01.04.2  edsoo.ru/
024 7f41cc74
https://m.
28 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 08.04.2  edsoo.ru/
024 7f41cc74
https://m.
29 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 15.04.2  edsoo.ru/
024 7f41cc74
https://m.
30 3aKOHOMEPHOCTH CYIIECTBOBaHUs Ouochepbl 1 22.04.2  edsoo.ru/
024 7f41cc74
31 YenoseuecTBo B Onochepe 3emn 1 29.04.2
024
37 0O00061enue Tembl «Coo01IecTBa 1 1 08.04.2
DKOJIOTHYECKUE CUCTEMBI»
024
33 KonTpoabnas paéora Ne2 1 15.04.2
024
34 Pe3epBHBI ypok 1 29.04.2
024
OBIIEE KOJIMYECTBO YACOB I10 4 25

I[TPOI'PAMME







YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

* buonorwus, 10 xknacc/ benses JI.K., e .M., Ky3uenosa JI.H. u apyrue; nox
penaknueii bensera J[.K., Ipmmmmia .M., AkiinorepHoe o01iecTBO
«3narensctBo «lIpocBemienne»

* buonorus, 11 knacc/ benses J{.K., bopogun I[1.M., Aeimmmui I'.M. u apyrue; nosu
penakmueit bensiera I1.K., Apimimuna .M., AkiinoHepHOe 0011IECTBO

«HB,Z[&TGJIBCTBO «HpOCBGHICHI/IC»

METOIUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

Meroandeckoe mocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiva/

http:/www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru







