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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHM TEOPETHYECKYH) OCHOBY ISt
omnpeeseH!s] MOAX00B K (OPMHUPOBAHUIO COJAEp>KaHUA Y4eOHOTO IperIMeTa
«buosorus» cocraBwiIM: KOHIENTyalbHble TmonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COJIepKaHusl, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX TENISIX U
MPUHITUIIAX, XapPaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmero oOpa3oBanus B Poccuiickoit ®denepanvu, a TakkKe IOJOKEHUS O
cnenuduke OUonoruu, €€ 3Ha4eHUU B MO3HAHUM KUBOW MPUPOIBI U 00eCTieueHUn
CYIIIECTBOBAHMS dYeoBeuecKoro oormiecTBa. COrIacCHO Ha3BAHHBIM MOJIOKEHUSM,
oTIpe/IeJICHbI OCHOBHBIC (DYHKITUHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosorun Ha€T MpeAcCTaBICHHE O LENIX, 00 oOmiei
cTparerud OOy4YeHMs,, BOCHUTAHUS M Pa3BUTHS OOydYaroUUXcsi CpeAcTBaMU
yueOHoro mnpeamera «buosorusi», omnpeaenser o0s3aTelbHOE MPEAMETHOE
ColepKaHUE, €ro CTPYKTYypy, paclpeiesieHne TOo pa3aeliaM ¢ TeMaMm,
PEKOMEHyeMYIO TTOCJIEI0BATEILHOCTh M3YUEHUs YU4eOHOTr0 Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 0Opa30BaTEIbHOIO
npoliecca, BO3paCTHBIX 0COOEHHOCTEN 00yUarOIIMXCA.

B nporpaMmMe mo OHOJIOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM Ppe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU
NeATEIbHOCTH/YUEOHBIX JEeUCTBUIM OOy4YaromMXcsi MO OCBOCHHUIO COJAEpKaHUA
OMOJIOrMYECKOr0 00pa30BaHUSI.

B nporpamme no ouonorun (10—-11 kmaccel, 0a30BbIli ypOBEHB) peain30BaH
IPUHITMI TPEEMCTBEHHOCTH B HM3y4YeHHMH Ouojoruu, Onarojmaps 4yeMy B Heu
MPOCMATPUBACTCS HAMpPABICHHOCTh HAa pPAa3BUTHE 3HAHWMA, CBS3AaHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTALIUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, IPEICTABICHUNA O 3]I0pPOBOM
oOpase XM3HU U OEpEeKHbIM OTHOILIEHHEM K OKPY>Kalolllel MpUPOIHON cpere.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIEeOMOIOTHUECKIX TEOpUH, a TaK)Ke 3HAHUU O
CTPOCHUH KUBBIX CUCTEM PAa3HOTO PaHTa U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILIECCOB B MPOrpaMme Mo OUOJIOTUH YAEIEHO BHUMAHHUE MCIOJb30BaHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEHEBHOM JKU3HU [IJIsl pEUICHUS MPUKIIAJIHBIX 3314, B
TOM 4YHCIe: TMPO(UIAKTUKYA HACIEJCTBEHHBIX 3a00JICBaHMI 4YEIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBaHUS IKOJIOTUIECKU
1€JIeCO00pa3HOro TMOBEIECHHUS B OKpY)Karouled MNpUpOAHON cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW AESATENBHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHMS K MPUKIIATHON HATIPABICHHOCTH



yuebHoro npeamera «buonorus» mpoarKTOBaHO HEOOXOAMMOCTBIO OOecreueHHs
YCIIOBHIA JIJISl PEIICHUS OJTHOM U3 aKTYaJIbHBIX 33/1a4 HIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTOopas mpennosaraet (HOpMHUpPOBaHHE y  OOyYarouuxcs
CHOCOOHOCTH aJalTUPOBATHCS K M3MEHEHUSM JMHAMUYHO pPa3BUBAIOLICTOCS
COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHWs 3aHUMAET BAXKHOE
mecto. OHa oOecreynBaeT (OPMHUPOBAHUE y OOYYAIOUIMXCSA IMPEACTaBICHHUI O
HAYyYHOM KapTHHE MHUpa, paciiupsieT U 000OIIaeT 3HaHUS O KUBOW mpupoje, eé
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allMd U SBOJIIOLUH, CO3MAET
yCIOBHUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  MpUPOAbI,  (HOpMUPOBAHUS
(GYHKIIMOHAJIBLHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3omacHoro oOpasza
KHU3HH, YKOJOTHUECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHHS K )KHBOU MPHUPOJIE
U YEJIOBEKY.

Boubiioe 3HaueHne OUOJIOTUS UMEET TaKXKe [T PeIIeHHUs] BOCIIUTATEIbHbBIX U
pa3BUBAIONIMX  3a7ad  cpegHero  obOmero  oOpa3oBaHus,  COLUATU3ALUH
oOyuaromuxcs. M3yuenue 6uonoruu odecrneynuBaeT ycaoBHs i POPMUPOBAHUS
VUHTEJUICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIIMOHHBIX  HABHIKOB,
ACTETUYECKON KYNbTYphl, CIIOCOOCTBYET HMHTETpaluy OWOJIOTUYECKUX 3HAHUHU C
NPEJCTAaBICHUSAMU U3 IPYTUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3NKU, XUMHUH
u reorpaduu. HazBaHHble MOJOXKEHHUA O NpeJHA3HAYEHHM Y4eOHOro IpeaMmeTa
«buonorus» cocTaBWIM OCHOBY [UIsl ONpPENEICHHUS IMOAXOI0B K OTOOpy u
CTPYKTYpPUPOBAHHMIO €r0 COJEp)KaHUs, MPEACTABICHHOT0O B Mporpamme IO
ouosoruu.

Ot6op conepxkanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KYyJIbTypOCOOOPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOydaronuecs TOJKHBI OCBOWTH 3HAHUS W YMCHHS, 3HAUYUMBIC JUIS
dopmupoBanus 0OUIeH KyJIbTYpbI, ONpEICNSAIONUINE aJeKBAaTHOE IOBEICHHE
4eJIOBeKa B OKpY’KaloUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HH M TPAKTUYECKON AestenpbHOCTH. OCcO00€ MECTO B ITOW CHCTEME 3HAHHMA
3aHUMAIOT 3JIEMEHTBI COICPIKAHMS, KOTOPbIE CIyKaT OCHOBOM i1 (JOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[ICHHOCTHBIX ~ OpPHEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUH
OHOJOTNYECKOro 00pa3OBaHMSL.

CTpykTypupoBaHHe COAEpKaHUS yueOHOro Marepuajia B Mporpamme IO
OMOJIOTMH OCYLIECTBICHO C€ YYE€TOM NPUOPUTETHOTO 3HAYCHHS 3HAHUM 00
OTIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHU3aluu U
IBOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CJIEAYIOUINE cofepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
HAy4YHOTO MO3HaHWs», «KieTka kak Owmonormdeckasi cucremay, «OpraHm3m Kak



Oouonornyeckas cucrema», «CucreMa M MHOTrooOpa3ue OpraHuYeCcKOro MHUpPay,
«IBOJTIOIHS KUBON TPUPOJIBI», « IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaicHHe  OOyYaroUMMUCA  3HAHUAMH O  CTPYKTYPHO-(QYHKIHMOHATbHOU
OpraHu3allMi >KUBBIX CHCTEM Pa3HOTO paHra U MNpuOOpeTeHHuEe YyMEHU
UCIIOJIb30BaTh ATH 3HAHUS /AJsl TPAaMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HCHHBIX MPOOIIEM.

Jloctmxenne 1enu u3yudeHus: ydyebnoro npeamera «buosnorus» Ha 6a3oBOM
YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBbI 3HAHUW O OMOJOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBHIIaX, CIyXKalllUuX OCHOBOM
s (OpMHUPOBAHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METO/JIaX HAy4YHOTO MO3HAHMSI, CTPOCHUHU, MHOTO0Opa3Ud U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHSI OpraHU3allMU, BBIAAIOLIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHAIMW3a JIAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IVISIIOB, WJEH M TOJIXOJOB K M3YYEHHUIO >KUBBIX CUCTEM
Pa3HOI0 YPOBHS OpraHU3alluu;

CTAaHOBJIEHHE Yy oOOydJaromuxcsi oOueld KyJabTypbl, (DYHKIIMOHAILHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATHh U OLEHUBATH SBJICHUS OKPY>KAIOILIETO
MHUpa JKMBOW MPUPOJALI HA OCHOBAaHWW 3HAHWNW W OMbBITA, TOJYYCHHBIX IPHU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOydYarOMIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO0 OTHOIICHUS K HEH, COOJIOIEHUS STUYECKHUX
HOPM IIPU IPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUH;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUN /JIs TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYPBL, A1 ((OPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM U YMEHHM B TTOBCEHEBHOM KU3HU ISl
OIICHKH IOCJEACTBUI CBOEH AESATEIHHOCTH 110 OTHOILICHHIO K OKpY>Karoulei cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COOJIOJCHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOuiero ooOpaszoBaHusi «buosorus», u3zydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OOs3aTENIbHbIM YUE€OHBIM MPEIMETOM, BXOJSLIUM B
cocTaB npeaMeTHoi o0nacTu « EcTecTBeHHO-HAYyUYHbIE TPEAMEThD.



Jnst u3yueHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
oTBoauTCs 68 vacoB: B 10 kinacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMM HayKaMH, Quiiocopuen, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonorum B (QOpMHUPOBAHMM COBPEMEHHOW HAYyYHOW KAapTHUHBI MUDA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTtopl MO3HAHUA KUBOW MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccuukanus, MOJIEIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [{x. Yorcon u ®@. Kpuk.

Tabmuup! u cxeMbl: «MeTo bl TO3HAHUS )KUBOW IPUPOJIBDY.

JlaGopaTopHble U MpaKkTUYEeCKHe padoThI:

ITpakTnueckass pabora Ne 1. «Mcnosib30BaHuE pas3iMYHBIX METOAOB IIPU
U3Y4YE€HUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCTeMbI M UX OPTraHU3AIHA.

KuBbie cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus: ouoiaorun. Oriandue
KHUBBIX CUCTEM OT HEOPraHUYECKOW TPUPOIBI.

CBoiicTBa OMOCUCTEM M X pa3HOOOpa3ue. YPOBHU OpPraHu3aluyd OMOCHCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBbIM, OPraHWU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTHYECKHIA), OMoc(epHBIi.

JdemoHcTpanuu:

Tabmuupl 1 cxembl: « OCHOBHBIE NTPU3HAKU JKU3HW», «YPOBHHU OpPraHU3ALMU
YKABOW IPUPOIBD.

O6opynoBanwne: Mmojaens MoJiekyibl JJHK.

Tema 3. XumMu4ecKnid COCTaB H CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KIETKM. XHMHUYECKHE 3JIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/1a 1 MUHEpaJbHBIE BEILIECTBA.

Oynkuuu BOABI M MUHEPANbHBIX BellecTB B KkieTke. [logmepikanue
OCMOTHYECKOI0 OasiaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHCIOTBHI — MOHOMEDPHI OEJIKOB.
He3aMeHuMble 1 3aMEHUMBIE aMUHOKHUCIIOThL. AMUHOKHMCIIOTHBII COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOH MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBepTUYHAs CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonoruueckue
byHKIUN OEIKOB.



®epMmenTsl — Ouosormyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa:
aKTUBHBIM IIeHTp, cyOcTpartHas crneuuguuHocTb. KodepmeHTsl. BuTamMuHbL
OT1nuynst JepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuibl  (TJOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuapl  (caxaposa, JakTo3a) U HojJucaxapuiabl (Kpaxmal, IVIMKOTEH,
eJUTI0II03a). bronorndyeckne GyHKIMY yTIIEBOIOB.

Jlununel:  Tpurmuuepuabl, Gochomunuasl, crepouasl. [uapoPMIBHO-
ruapodobHbie  cBoicTBa. buonorumueckne @ynkumm sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JUIHUI0B KaK UICTOYHUKOB SHEPTUHU.

Hykneunoswsie kucnotsl: JHK wu PHK. Hykneornasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenue u pyHKIUN.

[{utonorus — Hayka o kietke. Kiietounas reopust — mpuMep B3aUMOACHCTBHS
uaeH u (akToB B HAYYHOM [TO3HAHUU. MEeTO1bl U3yUEHUS KIETKH.

Knerka kak mnemoctHas kuBas cuctema. OOmiMe MNPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas mMemOpana, monekyibsl JIHK kak renermyeckuil ammapar,
CUCTEMa CHHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHuecKas U IpokapuoThueckas. (OcoOEHHOCTH
CTpOEHMS NpokapuoTHueckoi kieTku. Kierounas crtenka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KIETKA. OCHOBHBIE OTJIMYMS PACTUTEIBHOW, >XKUBOTHOM H
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAIMKC, UX
dbyukiuu. [1nazmaTtuyeckas MemOpana, e€ cBoiicTBa U ¢hyHKIuu. [{utonnasma u eé
opraouzsl. OnHomeMmOpaHHble opraHounabl kietku: OIIC, anmapar I'onbmxw,
In30CcoMbI.  [10yaBTOHOMHBIE OpPraHOWIBl KIJIETKHM: MHUTOXOHIPHUH, ILJTACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTua. Buasl mmactua. HememOpanubie
OpraHoufbl KJIETKU: PUOOCOMBI, KIIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTukd. OyHKIIMY OPraHOMO0B KIETKU. BKIIFOUeHMSL.

SAnpo — perynatopHblil neHTp kieTku. CTpoeHue siapa: saepHas 000J04Ka,
KapuoIluIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcIIOpT BEIECTB B KIIETKE.

JdemoHncTpanuu:

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX OAJIEMEHTOB B HEKHUBOM
npupoze», «PacnpeneneHne XMMU4YECKUX 2JIEMEHTOB B )KUBOU IIPUPOJECH.

Tabmuupl 1 cxemsl: «llepuoguueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAbL, «bruocunres 6enka», «CTpoeHre MOJIEKYJIbI OENIKay,
«Ctpoenne pepmentarn, «Hyknennosbie kuciotel. JJHK», «Ctpoenue monekynbl



ATDy», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOCHUE >KMBOTHOM KIIETKH»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue sifipa KIETKN», « Y TIEBOAbDY, «JIMIuIbD.

OOopynoBaHMe: CBETOBOM MHMKPOCKON, OO0OpYyJOBaHHUE I IPOBEICHHUS
HAOJIOICHUM, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KICTOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqTuTUYECKONM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpPe aMujIas3bl WU KaTaia3bl)y.

JlaGoparopHas pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK paCTCHUH,
KUBOTHBIX W OaKTEepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Mx
ONHCAHUEN.

Tema 4. ’KusHeaesiTeJbHOCTb KJIETKH.

OOMeH BelIecTB, Wi MeTab0au3M. ACCUMUIIALMS (TTACTUYECKUN OOMEH) U
JUCCUMUJISIUSA (SHEPreTUUYecKuii OOMeH) — JBE CTOPOHBI E€IUHOr0 Ipoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEHIECTB M DHEPrMM B TOHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPOdHBIN U rerepoTpodHsbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBass (¢a3bl (oTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3A ISl )KU3HU
Ha 3emsie. BiausiHue ycnoBuii cpenbl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBITIICHUS €TI0
POJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUIA.

XeMOCHHTEe3. XEMOCUHTE3UpYIoLUe OaKTepruu. 3HaUYECHUE XEMOCUHTE3a s
KU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIJICICHHUE U
aKKyMYJMPOBaHUE SHEPTUU B KJIETKE. DTallbl SJHEpreTHYeckoro oomena. I nukonus.
bpoxxenne u ero Buubl. KucnopomHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHUE.
OxucaurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh SIHEPTETUIECKOT0 OOMEHa.

Peakiun matpuunoro cunre3a. ['‘enernueckas wunbpopmanus u JHK.
Peanuzamus renernueckod uHopmanuu B KiIETKe. ['@HETHUECKH KOJ U €ro
cBoiictBa. Tpanckpunius — maTpuunblii cuHTte3 PHK. Tpancnsuus — Ouocuntes
Oenka. Ortanbl TpaHchsiuud. KoaupoBanue amuHOKUCHIOT. Ponb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popmsl xu3Hu — Bupychl. Ucrtopust otkpeitus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTM CTPOGHHMS M JKU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc ummynoaedhunura yenoreka (BHUY) — Bo3zOyautens CIIN/a.



OOpatHas  TpaHCKpuWIILIMsS,  peBepraza ©  uHrerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoncTpanun:

[Toptpetsl: H. K. Konsuos, [. Y. UBanosckui, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Meraboauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocunres», «Ctpoenue JIHK»,
«CtpoeHue u PpyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnaeckuit Ko,
«Bupycs», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN UK Bupyca CIIN/a,
oaktepuodaray, «Pemmukarus JJHK».

Ob6opynoBanue: moxaenu-anunkanuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHHE KICTKN», MOJEb CTpyKTypbl JTHK.

Tema S. PazMHOKeHUe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHplii MUK, WU JKU3HEHHBIM [HMKN KiIeTku. WHTepdaza m MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuds MaTPUUYHOTO
cunre3a JIHK. Crpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapUOTHIL.
JlumiougHeIi W TAlUIOWJIHBIA  XPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBHL
[{uTosiOrMYEeCKHE OCHOBBI PAa3sMHOXKEHUS W  WHJMBUIYAJbHOTO  pPa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTMUECKUI CMBICI MUTO34.

[Tporpammupyemasi rubeb KJISTKU — aroITo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: OECIioyioe U MoJIoBoe. Bubl 6ecmomnoro
Pa3MHOXKEHUA: JIEJICHHWE HAABOE, IIOYKOBAaHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3zMHOXeHUE. VICKycCTBEHHOE KJIOHHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEIEKIUU.

[TooBOE pa3MHOKEHHUE, €TO OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu meio3a. IIporecchl, Npoucxoadiive Ha CTaausIX Meno3sa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOIOrMYECKUH CMBICT H
3Ha4YEeHUE Meno3a.

["ametorenes — mporecc 0OOpa3oBaHUS TIOJOBBIX KJIETOK y IKHBOTHBIX.
[TooBeIe Kene3bl: CEMEHHMKU U sSIMYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30ui], SHIEKIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHMS SMIIEKIETOK M crepMaTo30uaoB. OIuioJoTBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npoOienue, ractpyisiius, opraHorere3. [loctamOpuoHanbHOEe pa3ButHe. THIIBI
NOCTAOMOPHUOHAIBHOTO PAa3BUTHS: MpsSIMoOe, HempsiMoe (JIMYMHOYHOE). BrusiHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBa.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJINU PA3BUTHSI.

JdemoncTpanuu:

Tabmupt u cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «JlBoiHOE
OIUIOAOTBOPEHHUE Y [BETKOBBIX pacTeHHi», «BereratuBHoe pa3MHOXKEHUE
pactenuit», «Jlenenue xinetku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbd», «Knerounsiii mukim», «Pemmukanus JJHK», «Mutos»,
«Menos», «IIpsimoe n HenpsMoe pa3BUTHEY, «I aMETOTEHE3 Yy MIIEKOIUTAIOIIUX U
yenoBekay, «OCHOBHBIEC CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOITPENAPATHI «CriepMaTo30u/1bl
MJICKOITUTAIOLIETOY, «SUIEKIIeTKa MJIEKONUTarmero», «Kapuokunes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «J/leJeHue KIEeTKn», MOJEIb
JHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HabGmomenme MHTO3a B KIETKaX KOHYHUKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpoeHHUS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENApaATAX).

Tema 6. HacsiecTBEeHHOCTh U M3MEHYUBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKH. Poib nuronoruu
U SMOpUOJIOTUM B CTAaHOBJICHMM T€HETUKH. BKiaa poccHilcKUX M 3apyOexHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHETUKU (THOpPUI0IOTHUYECKU,
ATOI€HETUYECKUH, MOJEKYISIPHO-TeHEeTHYeCKUil). (OCHOBHBIE TI'€HETHUYECKHUE
NMoHATHSA. [ eHeTHYeCcKass CUMBOJIMKA, UCTIOJIb3YEMasl B CXEMAX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAcCJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Mennenem.
MonorubpuaHoe ckpelmuBaHue. 3aKOH €IUHO-00pa3us THOpPUIOB IEPBOIO
nokosjeHus. [IpaBuio JgomMuHUpOBaHMsS. 3aKOH pACIICIUICHHUS TPU3HAKOB.
['unioresa yuctorel ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HACl€JOBAHUS
npu3HakoB.  LluToreHeTMyeckue  OCHOBBI  JUTMOPHUIHOTO  CKPEHIMBAHUA.
AHanm3upyrouee ckpeupaue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuerienHoe HacnenoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBaHUIO reHOB. HapynieHnue cuemieHus TeHoB B pe3yJbTare
KPOCCHHI'OBEpA.

XpOMOCOMHasI TEOpUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['eneTuka mosia. XpoOMOCOMHOE ONPEACIECHUE MOJIA. AYTOCOMBI U IOJOBBIE
XpoMocOMBL. ['omorametrHeie W rereporaMeTHble oOpraHusMbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUIbl ©3BMEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBCHHASI.
Ponp cpenpl B HEHAclHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIM(UKAIIMOHHOW U3MEHYUBOCTH. BapraliMoHHbIi psifl 1 BapHallMOHHAs KpUBasil.
Hopma peakuuu mnpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIC IPU3HAKA U UX
HOpMa peaknun. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCThb. KomOuHaTtuBHas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHasi U3MEHUYHBOCTh. Kiaccudukamus MyTaruii: TeHHbIC,
XpOMOCOMHBIE, FTeHOMHBIE. YacToTa u mpu4uHbI MyTanuid. MyTareHHble (aKkTOpBbI.
3aKOH rOMOJIOTHYECKHX PSAZIOB B HacliecTBeHHOM n3menunBoctu H. . BaBuiiosa.

BHesinepHas Hac/IeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKA: T€HEAIOrNYSCKUM, OJIM3HEIOBEIN, [IMTOTCHETHYECCKHUN, ONOXUMHYECCKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIpPEACIICHUE T€HOTHIA!
MIOJIHOTEHOMHOE CEKBEHMPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JIeBaHUS YEJIOBEKA: T'CHHBIC OOJIC3HH,
00JIE3HU C HACJEJCTBEHHOM MpPEIpacioyioKEHHOCThIO, XPOMOCOMHbIE OO0JIE3HHU.
Comarnueckue M reHepartuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPUITAKTUKA U JICUCHUS TeHETUYECKHIX
0ose3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUYEHHE MEIUIMHCKON
IE€HETHKH B MPEAOTBPALICHUY U JICUEHUU T€HETUYECKUX 3a00JI€BaHUI YEI0BEKa.

JdemoHncTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHMOPUAHOE  CKpELIMBAHHME U €ro
ATOIE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOT€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpumaHOe  CKpEIIUBaHUEY,
«uTomoruyeckue OCHOBBI TUTHOPUIHOTO CKpELLUBAHUAY, «Meio3y,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeThueckue KapThl PACTECHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIENOBAHUS,
CLHEIUIEHHOro ¢ mnosnom», «Kapuotumbel denoBeka UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKanroHHas W3MEHYMBOCTHY, «HacmemoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBu», « MyTallnoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aANIUIMKaIUU «MOHOTHOPUIHOE CKpELIMBAaHUE,
«HenonHoe jmoMuHUpOBaHUE», «JluruOpugHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «/po3zodpuna» (Hopma, MyTauuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOI.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IP030(UIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yduenne MoaupuKaImOHHOW U3MEHUYUBOCTH,
MIOCTPOCHKE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlaGoparopHas padora Ne 7. «AHanu3 MmyTanuil y Apo30(uisl Ha TOTOBBIX
MHUKPOIIPENApaTAX».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME W aHaIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPONECC. 3apOKJICHUE CEJICKIUU U JIOMECTHKALIMS.
VYuenne H. . BaBumoBa o0 1eHTpax TMPOUCXOXKJICHUS W MHOT000pa3us
KYJbTYPHBIX pacTe€HUU. LIEHTpBhl MPOUCXOXKICHUS NOMAIIHUX KUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MacCoBbId U MHIUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM PACTEHU M KUBOTHBIX. OlleHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
ckpeuBanue — HUHOpuauHr. Yucras nuuus. CKpelMBaHUE YHCTHIX JIMHUM.
['erepo3uc, wiu rubpuaHas cuna. HepoAacTBeHHOE CKpelllMBaHUE — ayTOPUIMHT.
OtnanénHas rtulpuamzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 U
NOJIyYEHUE MOJUILIONIOB. JIOCTHXKEHMSI CENEeKUMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHOnOrUsl Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMXKEHEpHUs. OTalbl
co3manus pexomOunantHo JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinertounbsle KyapTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PAaCTEHUN.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkoyioruueckue M otuyeckue  npobnembl. I'MO - reHermyecku
MOAU(PUITUPOBAHHBIC OPTAHNU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. WM. Baswios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKACHUS M MHOTrooOpas3us
KYJbTYPHBIX pacTeHuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuiy, «Otnanéunas rudpuauzanus», «Padboter akanemuka M. @. MBanosay,
«Ilomumnougus», «OObekThl OMoOTeXHONOTHNY, «KileTouHble KynbTYpel U
KJIOHUpOBaHHe», «KKOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHETLIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTteHuil, repdbapuii «CeabCKOX035HCTBCHHBIEC PACTCHHUS.



JlabopaTopHble U MpakTUYeCKHe padoThI:

Okckypcust «OCHOBHBIE METOJAbl M JOCTHXKEHHUS CEJIEKIMU PACTEHUU WU
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBo/IrOMOHHAsSE OHOJIOTHA.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. ODBOJIOLHUOHHAS
Teopust U €€ MecTo B OUONOruu. BiusiHue 3BOJIIOIIMOHHOW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa  3BOMONMU. [lal€OHTOIOTHYECKHUE:  IOCIIEI0BATEIBLHOCTD
NOSIBJICHUST BHUJIOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOIHbIe (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuune payH u (Gaop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKUE: CXOACTBA M pa3auyus SMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BCeX
OpPraHU3MOB.

OomonnonHass Teopuss Y. JlapBuna. IIpeanochulku BO3HUKHOBEHUS
JapBUHU3MA. J[BHKYIME CHJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYECHHOCTH PECYPCOB, HEONPEIEIEHHAST W3MEHUYMBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3Boitouu (CTID) u €€ OCHOBHBIE MOJ0KEHHUS.

MukposBosronus. [lonmynsnus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxymie cuibl ((pakTopbl) SBONIOLHMHA BUJIOB B IpUpoje. MyTallMOHHBIHI
IpOLECC M KOMOMHATHBHAS W3MEHUYMBOCTH. llomynsiiiMoHHBIE BOJHBI U Apeid
reHoB. M30Js111s 1 MUTpanus.

EcrectBeHHbIii 0oTOOp — HampaBisoomuid (HakTop 3BOIOIUUA. DOpPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KakK pe3ysbTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOJIEHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aIANTALUH.

Bun wu BumooOpazoBanume. Kpurepun Buma. OcHOBHBIE  (OPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBoiorusi.  PopMbl  IBOMIOIUU:  (uUsIeTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

[IpoucxoxaeHne OT HeCleNUaIu3UpPOBAaHHBIX NMpenkoB. IIporpeccupyromas
crienran3anvs. AranTuBHAs paavanus.

JdemoncTpanuu:



[Toptpersi: K. JIunnei, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K. M.
Bap, 3. TI'ekkenb, @. Mroep, A. H. CeBepios.

Tabmunp! u cxembl: «Pa3BuTHe OPraHMYECKOro Mupa Ha 3emiey, «3apoIbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PACTEHHID,
«MHorooOpa3ue  mopon  KuBOTHBIX»,  «llomymsuumy,  «MyTamuoHHas
U3MEHYUBOCTB», «Apomop¢o3sl», «Mnumoamanramumy, «OOmas nereHepanus»,
«/IBmkymme cunsl dBosronum», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsunay», «bopbba 3a cymniectBoBaHue», «lIpucnocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHUE.

OOopynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuusa «l[Ipumepbl 3alUTHBIX TPUCIIOCOOTICHUN Y
AKHUBOTHBIX», MOJeNb «OCHOBHBIE HAIMpPaBICHHS HBOJIIOLMHU», O0OBEMHAS MOJEINb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XpPOMOCOMY», BIIaKHbIE ITpenapaTsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JATYIIKNY,
MuKkponpenapar «/po3odpuna» (Hopma, MyTanuu (QOpMBI KpbUILEB M OKpacKu
Tena).

JlaGopaTopHble U NpaKkTUYEeCKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO.

JlabopaTtopHas padorta Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3ma u
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE JKM3HU Ha 3emJie.

Jlonay4Hble NpPEACTABICHHS O 3apOKICHUM >KM3HU. HaydHble runoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHUYecKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
OKCHEPUMEHTAIBHOE MOATBEPKICHHE XUMUUECKOM 3BOOMU. HavanbHble 3Tanbl
ouonoruueckoi spomtonuu. I'unoresa PHK-mupa. @opmupoBanrne MmeMOpaHHBIX
CTPYKTYP ¥ BO3HHKHOBEHHE NPOTOKJIETKH. I[lepBble KIETKM M HX 3BOJIOLUS.
@opMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuoaaM. Karapxel. Apxerckas u
nporepo3oiickass d3pbl. llameosoiickas spa u e€ mnepuoAbl: KEMOPHUHCKHIA,
OPJAOBUKCKUH, CHITYPUUCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o300cKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaliHo3oiickass »pa W €€ mNepuoapl: NaJICOrC€HOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.



XapakTepucTrKa KJIMMaTa U reoJOTHYeCcKUuX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomopho3bl y pacTeHUU U
*KUBOTHBIX. [T0osiBIIeHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpakeHHE 3Boyround. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIBI OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. Pa3Butue npeacTaBieHUi o
IIPOUCXOXKJIEHUH YeJoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pasnu4Ms YEJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YETTOBEKA.

HBwxkyme  cuiabl  (pakTopbl) — aHTpororeHe3a.  HacrieacTBeHHas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM oTOOp. OOuecTBeHHbIM 00pa3  KU3HH,
W3TOTOBJIEHUE OPYJIUM TpyAa, MBIILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenel, YenoBek mnpamMoxomdammi, YenoBek HeaHAepTanbCKkui, Yenosek
pasyMHbIi. Haxoiku uCKOIaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMS, O0JIACTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPOINEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJIbHAS),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UYepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoJIHEUHON cucTeMbl», «Pa3BuTue
OopraHnueckoro wmupa», «PacturenbHasi KieTka», <« KUBOTHas  KIETKay,
«IIpokapuornueckast kieTka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MeECTa [MAJCOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOIN», «HelloBeUeCKre pachh.

O6opynoBanue:  mymsku  «[Ipoucxoxnenne — yemoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTalblla, KPOMAHBOHIIA), CJICMKH WU
U300pKEHHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeJOBEKa (KaMHU-YOIIEPHI,
pyOuna, ckpebna), TEOXpoHOJIOTHMYecKass Tabnuia, KoJulekiusa «Dopmer
COXPaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MpaKkTUYEeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «M3yyeHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUJIEKIUSX).



DKCKypcusi «IBOJIOLUS OPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpacBEAUECKUI My3€el).

Tema 3. OpranusMbl 1 OKpPYKA0IIAs cpeaa.

DKOJIOTHSI KaK HayKa. 3aJladyd U pa3/ielibl IKOJIOTuU. MeToibl SKOJOTHYECKUX
UCCJIeI0BAHUM. DKOJIOTrMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Okonoruueckue Qakropel. Kiaccuduxamuss sxonorunyeckux (akTOpoB:
abnotuyeckre, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(bakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOphl: CBET, TEMIEpaTypa, BIaKHOCTb. DOoTONEpUOAN3M.
[IpucniocoOnennss  OpraHM3MOB K  JIEUCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckue purmel.

buotnueckue dakTopbl. Buabsl OMOTHYECKUX B3aUMOJEHCTBUIN: KOHKYPEHIINS,
XMUIIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCaINU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M, HEHUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJICHCTBUN MJI1 CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHbIE TMOKa3aTenu
NOMYJISIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[mnaMmuka 4MCIeHHOCTH TMOMYJISLUU U €€ PeryJsiusl.

JdemoncTpanun:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkenb.

Tabmuubl u cxemsl: kapta «l[Ipupognbie 30Hb1 3emun», «Cpeapl oOUTaHUS
opranu3mMoB», «®Poronepuoausm», «llomymsum», «3aKOHOMEPHOCTH pocTa
YUCIIEHHOCTHU MOMYJISIUK UHDY30pun-Ty Penbkm», «[lumessie nenm».

JlaGopaTopHble U MpaKkTUYEeCKHe PpadoThI:

JlaGoparopnHas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. «Bnusinue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTudeckas padora Ne 2. «[Toacd€T MIOTHOCTH MOMYJIALMN Pa3HBIX BUJIOB
pacTeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHm3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHas, Tpoduueckas (muiueBas). Buabl-gomunantsel. CBsi3u B
OHOILIEHO3E.

Dkoyioruueckue cuctembl (dkocucreMbl). IloHstne 00 3KOocuUcTEME U
ouoreoneHo3e. DOyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeM SKOCUCTEMBI: OMOMacca, HPOAYKLHS. DKOJIOTUYECKUE
nupamMujibl:  MPOIYKLUMHM, YHUCICHHOCTH, Ouomaccbl. CBOHCTBa HKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCHCTEMA XBOMHOIO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buosnornyeckoe u X039MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3zue kak @akrop ycroiunBocTH 3KocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3zHooOpasus Ha 3emile.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panHulibl, cocTaB u CTPYKTypa
onocheprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMOcPephl Kak
rJ1I00aJIbHOM 3KOCHCTeMBbl. J{MHaMHueckoe paBHOBecME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE IUKIIBI JIEMEHTOB (yriepoja,
a30Ta). 30HATLHOCTH Orocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTPOIIOTeHHBIE U3MEHEHHS B Onocdepe.
['oGanbHbIE IKOJIOTrMUYECKUE TPOOIIEMBI.

CocyiiecTBoBaHMe IPUPOABI U 4eJIOBEYECTRA. CoxpaHenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBiICHUS TMPUPOAHBIMU pecypcaMH M HX HCHOoIb30oBaHue. JlOCTHXKEHUS
OMOJIOTHHU U OXpaHa NPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuipr u cxemsl: «IluiesBbie nenu», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbie coobOmiecTBay, «llenu nutanusy», «IKoJOTHUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOrO  Jjieca», «buoneno3 Bomoémay», «Arpouenos», «llpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa  OpUPOLY», «BaxkHeMIIME HMCTOYHHUKHU
3arpsi3HEHHUS] BO3[yXa U TPYHTOBBIX BO», «[louBa — BakHelIIasi COCTaBIISAIOMIAs
ouochepr», «DakTopsl Aerpaganuu mnouBy», «llapHukoBeliil s3dpdex», «DakTopbl
pPaIMOaKTUBHOIO 3arpsi3HeHus: Ouocdepn», «OO0mas cTpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KkpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroBopot azota B mpupoze».

O6opynoBanue: Mofelb-anmaukanus «TunuuHbsle OMOLIEHO3b», TepOapuii
«PacTtutenbHble coo01IeCTBaY, KOJIEKINH «buorieHo3y, «Bpeaurenu BaxHeHIMx
CEIbCKOXO035MCTBEHHBIX KYJIbTYP», repOoapuu U KOJUIEKIUUA PACTEHUN U )KUBOTHBIX,
IpUHAJISKAIINE K Pa3HbIM SKOJOTHYECKHM rpynmam ojHoro Buja, Kpachas



kHura Poccuiickoii deneparu, n300pakeHUss OXpPaHSIEMbIX BHJIOB PACTEHUM U
KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTMM1 HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCS TpeOOBaHUSA K pe3yibTaraM
OCBOCHHSI  OOyYalONMMHUCS TPOTPaMM  CpPEIHEro oO0Imero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEAMETHBIM U TPEJIMETHBIM.

JIMYHOCTHBIE PE3YJBbBTATBI

B cTpyKType JNHMYHOCTHBIX PE€3YyJbTAaTOB OCBOEHUA HpeameTa «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYJArONIMMUCS POCCUHUCKON
rPaXJaHCKOW UAEHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIbBHOCTH
U CaMOOIPEACNICHUI0, HajJu4yhe MOTUBAlUM K OOy4YeHUI0  OHOJIOTHUH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTUYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, NPUCYIIUMH CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUME OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTDH KU3HEHHBIE IJIAHBI.

JIMyHOCTHBIE pe3yNIbTaThl OCBOCHUS NIpeameTa «buonorus» QOoCTUraroTcs B
CANHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMU COLUUOKYJIbTYPHBIMUA, UCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOLIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMNO3HAHUS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHs, pPAa3BUTHUS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WU IPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUI0 U
TpaaulKsM MHOTOHAallMOHAJIbHOrO Hapoaa Poccuiickoir Penepauuu, Npupoae u
OKPYKaroUEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTOo mipeamera «buomorusy»
JOJDKHBI OTPaXaTh TOTOBHOCTH M CITIOCOOHOCTH 00OYYAIONTUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMUPEHUE KU3HEHHOIO
OIIbITA U OMbBITA JIESATEIBHOCTH B MPOLECCE PEATU3AMU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLUHOHHBIX IpaB MU OOS3aHHOCTEH, YBaXKEHUE
3aKOHA U IIPaBOMNOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JAaHUU
y4eOHBbIX MPOEKTOB, PEIICHUU Y4YE€OHBIX M MO3HABATENIbHBIX 3aa4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATSH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX H HCCJICAOBATEIBLCKUX 3a7a4, YBaXXUTEIHHOTO
OTHOIIIEHUS K MHEHHMIO OINMOHEHTOB TPH OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTbh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUHOTHYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAaHHOCTH POCCUHUCKON IPaKIaHCKON MICHTHYHOCTH, TATPUOTHU3MA,
YBAXKEHMS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoctu
3a CBOM Kpau, CBOK PoauHy, CBOM f3BIK M KYJbTYPY, IPOLLIOEC U HACTOSIIEE
MHOT'OHAI[MOHAJIBLHOr0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM MPUPOJIbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCUUCKMX YUY€HBIX B CTAHOBJICHHE U
pa3BuUTHE OMOJOTUM, TMOHUMAHUSA 3HAYEHHS OHOJOTHHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammurte OTedecTsa,
OTBETCTBEHHOCTh 32 €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHUE IYXOBHBIX IECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATHh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEIIAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEM CEMEUMHOM KWU3HU B COOTBETCTBUHM C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOILEHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE YMOLIMOHAJILHOTO BO3JICHCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3I0POBbS H
IMOLNMOHAJIBHOTO 0J1ArONOJTyYHsi:

NMOHMMAHUE W peaju3aiusi 310pOoBOro ® Oe3omacHOro obpasza >KH3HU
(310poBO€  THUTaHHME, COOJIOJEHHME TUTHEHMYECKUX TPaBUJI U HOPM,
COQTAaHCHPOBAHHBIN PEXUM 3aHITHH © OTAbIXa, peryispHas (Gu3ndecKas
aKTUBHOCTb), OEpEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3MYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE LEHHOCTH MPaBUJ HWHJUBUAYAILHOTO U  KOJUIEKTUBHOIO
0€30macHOTr0 MOBEICHUS B CUTYaIIUAX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TIOCIEJCTBUN W HEMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0UE;

FOTOBHOCTb K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW W COLHUAIBHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEpEC K pa3iMyHbIM cdepam npodhecCHuOHANbHOU JeATEIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun U peaIn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0 M C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUH BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUSA:

DKOJIOTHYECKH II€JIECO00Pa3HOEe OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHMS,

MOBBIIICHUE YPOBHS SKOJOTMYECKOW KYJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM KX BO3MOXHBIX MOCIEACTBUM  JJid
OKPYXKaroLIEeH Cpebl;

OCO3HaHUE TI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTeW Hx
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU U3YyYEHUHU OUOIOTUU
3HaHWST W YyMEHUS TPU PEIICHUH TPOOJIEM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIL30BaHNEeM  (COONIOACHNE  TpaBWJ  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepnl);



AKTUBHOE HENpUATHE JCHCTBUI, MPUHOCIIIUX BpEeA  OKpYKaIOIIEH
IPUPOJTHON cpefie, YMEHUE MPOTHO3WPOBATH HEOIArONPUSATHBIE SKOJIOTHUECKHE
MOCIIEACTBUSI IPEATNPUHUMAECMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOTO SKOJIOTMYECKOIO MBILIUIEHHUS, SKOJOTHYECKON KYJIBTYpHI,
OIbITa JESATENIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIBbHOM, KOMMYHMKATHBHOM M COLMAJIIBHOU
IPAKTHKE, TOTOBHOCTU K Y4aCTHIO B MPAKTUYECKON AEATEIbHOCTU SKOJOTHUYECKON
HaNpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMW MPAKTHUKH, OCHOBAHHOIO Ha JUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOM KYJIbTYpbl KaK CpEICTBa
B3aMMOJEMCTBUS MEKY JIOABMH U ITO3HAHUS MUPA;

NOHMMaHuE creuu(pruky OHMONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JAHUM LIEIOCTHOTO
IpEJCTaBICHUST 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH NpoOsieM
COXPAaHEHHUs IPUPOJIHOTIO PABHOBECHUS;

yOeKNEHHOCTh B 3HAYUMOCTHU OMOJIOTMH JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3/aHHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pemiaTb  PECypCHble  TPOOJIEMbl  pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MyTEW BBIXOJA U3 INIOOAJIBHBIX IKOJIOTHUYECKUX MPOOJIEM U
oOecrieyeHust  nepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJOIMUECKMX 3HAaHUH B LEIAX
NOBBILIEHUSI OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3YYEHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YaeMble 3HaHWS JJI1 aHauu3a U
OOBSICHEHUS SBJICHUI OKPYXAIOLIEr0 MUpa U MPOUCXOIAUIMX B HEM H3MEHEHM,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB U
UMEIOUINXCS JaHHBIX C LENbIO MOTYYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BATh OWOJIOTMYECKUE 3HAHUS I
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEsITEIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE;



FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHMBHOMY IOJIyY€HHIO HOBBIX 3HAaHUN IO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i  (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YYAIOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIE MOHITHS, OTPAXKAIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEHUPUKY METOJIOB IO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, PHEPTrus, sIBJICHUE, MPOILIecC,
cucTeMa, HayudHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs,
UCCIIEJIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe, OKCIEPUMEHT U  JPYTuXx),
yHHUBEpCaJbHbIE y4eOHble JeHCTBUS (IIO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIC,

peryJISITUBHBIC), obecrieyuBaroIue dhopmMupoBaHue (yHKITMOHATILHON
TPaMOTHOCTH ¥ COIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
00y4Jarmuxcs MCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIUTUTMHAPHBIC,

MHUPOBO33pEHYECKNE 3HAHUS W  YHUBEpPCaJbHBIC YyYCOHBIC JCHCTBUS B
IIO3HABATEIbHON U COLMAIIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPpaMMbl CpEIHEro OOIIero
00pa3oBaHMsI TOJKHBI OTPAXKATh:

OBaagenue YHHUBEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJoruveckue aecTBUSI:

CaMOCTOSITeJIbHO  (popMyMpoBaTh U aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, CUHTE3a, CpaBHEHMSI, KiIaccudukaiuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH MOHSATHUSIMM);

ONpPEACIISITh 1M JSATCIbHOCTH, 3ajlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEILHOCTU C MTOCTABICHHBIMU 1IEJISIMU;

WCITOJIb30BATh OMOJIOTUYECKHUE TMOHATUS 711 OOBsICHeHUs (PAKTOB U SIBICHUUN
YKABOW NPUPOJIBI;

CTPOUTH JIOTMYECKUE pPaCCyXJCHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

MPUMEHSITh CXEMHO-MOJCIbHbIC cpeAcTBa Ini:| MpEeCTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKkK€  TPOTHUBOPEYHM  Pa3HOTO  pOAa,  BBHIABICHHBIX B Pa3IUYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIICHUs MPOOJEeMbl ¢ YUETOM aHaIM3a WMEIOLIUXCS
MaTepuaIbHBIX U HEMaTEepUATbHBIX PECYypPCOB;

BHOCHUTH KOPPEKTHBBI B JCATEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pPabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbIe McCCIIEI0BaATEIbCKHE AeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATEIbCKOM U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METO/IOB PEIICHUs MPAaKTHUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

UCTIONb30BaTh pPAa3iMYHbIC BHUABI JCATCIBHOCTH TIO TOJYYCHHIO HOBOTO
3HaHUS, €ro HWHTEPIpETAlMH, MPeoOPa3OBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCIIE MIPH CO3aHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEMH,
KITIOYEBBIMH MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIBHOU
NESATCIIEHOCTH 1 KU3HECHHBIX CHTYAITUsX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHHsS, HAaXOAWTh apTyMEHTHI JUIS JO0Ka3aTelbCTBa
CBOMX YTBEPXICHUI, 3a]]aBaTh MapaMEeTPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBbIE B XOJE€ PpELICHUS 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh LIEJICHANPABICHHBIA MOMCK MEPEeHOca CPEICTB U CIOCOOOB
JENUCTBUA B MPO(GECCHOHATBHYIO CPENY;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYIO M NPAKTHUECKYIO 00JacTu
KU3HECITSILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, NpeJIaraTh OPUTHHAIBHBIC TOIXOIBI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanuei:

OpPHEHTHPOBATHLCS B PA3IMIHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTE yueOHOTrOo
nocoOusi, HAyYHO-TIONMYJIAPHOW JIUTEparype, OHOJOTUYECKUX CIIOBapsIX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3upOBaTh



UH(OPMAIUIO PA3IMYHbBIX BUJIOB U (DOPM MPEICTaBICHUS, KPUTUUECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TOWCKE U
oTOOpe Omosioruyeckor MH(popMaruu, HEOOXOAMMOMN /U BBIMOJHEHUS YUEOHBIX
3a/ay;

mpUOOpETaTh OMBIT HCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO MCIOJIB30BAaHUS PA3IUUYHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  (opMy  MNpeAcTaBiICHUS
ouosiornueckor nHGpopmaruu (CxeMbl, rpauKu, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KayecTBE CpEACTBa mpu paboTe ¢
Ouonornueckor uHGOpMaLMeN: TNPUMEHSATh XUMHUYECKHE, (UINYECKUE U
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJIBI, (opmysibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHUE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACO3HaBaHWA W 3amuThl  WH)OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgByageHue YHMBePCAJIbLHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSIMMU:

1) oOmenme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTE WJIM JUCKYCCHH IO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHTENIbHO BBIMIOJIHEHUS TMpejiaraeMoun
3a/1au, YYUTHIBaATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMH JIPYTUX YYaCTHUKOB
JIAaora Uin JUCKYCCUN);

pacro3HaBaTh HeBEepOaJbHBIE CpPEACTBA OOLICHUS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSAT4aTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOIEHHS U B3aUMOJICHCTBUS, MMOHUMATDH
HAMEPEHUs IPYTUX JIIOJIEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOM (hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHSI C HCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaATHLHON
paboThI MPH PEIICHUU OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUH C y4E€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH KaX/I0T0 4jeHa KOJIJICKTHBA;



NPUHAMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBUM,
pacrpenensith poid ¢ Y4Y4ETOM MHEHHHM Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHO paloThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHMKA KOMAHIbI B
oOuIMii pe3ynbTaT o pazpaboTaHHBIM KPUTEPHUSIM;

IpeularaTtb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TO3WLHAHM HOBH3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATUBHBIM.

OBJaieHre YHUBEPCANbHBIMH PeryJssTUBHbIMU ACHCTBUAMM:

1) camoopranuszauus:

UCIIOJIb30BaTh OHOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUSA MpoOJIeM U UuX
peleHus B )KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax II0 OTHOILIECHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJSATh IUIAH pPEIIeHHs MpoOieMbl C  y4EToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHUI;

JieN1aTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U MPOSBICHUIO ILIMPOKOW HPYIULUMU B
pa3HbBIX O0JIACTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3OBaTENbHBIA H
KYJBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LETSM;

BJa/JeTh  HABBIKAMU  [O3HABATEJNbHONM  peQiieKCMM  Kak  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedIeKCHM JJIs OLIEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OIIEHWBAaTh PUCKHM U CBOEBPEMEHHO IPUHHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHUBBI M apryMEHThl JpPYrMX IpU aHajlu3e pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHThl JpYrMX IpU aHajlu3e pe3yJbTaToB
NEeATENbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYrOro 4eloBeKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmerHble pe3yabTaThl OcBoeHUss nporpamMmbl COO mo Ouosjoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeameta «buonorus»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, MHTEPIIPETALIMU U
IpeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBbIX Y4E€OHBIX CUTyallUsAX, a TaKKe B pEaIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosornei. B mporpamme mnpenmMeTHble
pe3yabTaThl IPEICTaBICHBI M0 TOAaM 00yUYEHHUSI.

[IpenmeTrHbie pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAay4HOM KapTHHBI MHpPAa M HAy4YHOTO MHMPOBO33PEHMS, O BKJIAJAE POCCHUCKUX H
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HECHHBIX 3a1a4;

YMEHHE PACKPBIBATh COAEpPKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KIETKa, OpraHu3M, Merabonu3M (OOMEH BELIECTB U NPEBpAIICHHE
JHEPrUMr), TOMEOCTa3 (CaMOpEryJsilus), YPOBHEBAs OPraHU3aLMs KUBBIX CHCTEM,
CaMOBOCIPOU3BEAECHUE (PEPOIYKIIHS ), HACAEACTBEHHOCTh, I3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUM (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAasl, I[EHTpaJbHasg JIOTMa MOJEKYJIspHOW Ouosnoruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (0 IeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pactenuii H. Y. BaBuioBa), onpenensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJAJI€Th METOAMU HAYYHOI'O MO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONIMCAaHMUE JKMUBBIX CHUCTEM, INPOLECCOB U SBJICHUM, OpraHU3als U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIIEPUMEHTa,  BBIABI)KEHHE  THIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHbIX



pE3yJIbTaTOB, MCIOJB30BAHHBIX HAYYHBIX NOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALLEHUS 3HEPIMU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIWBUIYaJbHOTO PA3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyYEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJIs1 NPUHATUSA NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KU3HU C IeNpl0 obOecreueHus Oe30MacHOCTH CBOETO 3I0POBbs M 310POBbS
OKPYKaIOIIMX JIOACH, COOJII0IEHNsI HOPM I'PaMOTHOTO TTOBEJICHHUS B OKPY>KaroIen
OPUPOJTHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTHXKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH i1 PalMOHAJIbHOIO
IPUPOJIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJadyd Ha MOHO- H
OUTHOpUIIHOE CKpEIlMBaHME, CLEIJICHHOE HacJelI0BaHUE, COCTaBISATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAHMs JJIsl MpelICKa3aHUsl HaclIeOBAHUs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOJIHATH J1a0OpaTOPHbIE M IpakTU4YEeCKHE pPadOThI, COOIOATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHUPOBATH HHOOPMALIHIO
OMOJIOTMUYECKOTO  COAEpKAHMS, BKJIIOYAIOIIYK IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpPMALMU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTrHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ass 6MOIOrYecKyr0 MH(DOPMAIIMIO W3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTrHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomnorus» ¢ 11
Kjlacce T0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUPAa M HAYYHOIO MHMPOBO33PEHHs, O BKJIA/l€ POCCUHUCKHX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAJIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS dKU3HEHHBIX 3a71a4;

YMEHHE pacKpbIBaTh COAEPKaHNE OMOIOIrMUYECKMX TEPMUHOB U MOHATH: BUJ,
MONYJISIIUsA, TEHO(POH, HSBONIONHUS, ABWXKYIIHME CHIbI ((PaKTOphI) 3BOIIOLNH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PAKTOPHI,



DKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, [eMH MUTAHUS,
AKOJIOTHYECKas MUpaMua, OMOTreoeHos3, onocdepa;

yMEHHE H3jaraTh OHOJOTHYECKHE TEOpHUH (SBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETWYECKash TEOPHs DBOIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactBa K. M. Bopa, uepemoBaHusi TJIaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuennst o 6uocepe B. W. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOT'O MO3HAHUA B OMOJIOTUU: HAOIIOICHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, TMPOIECCOB U SBJICHH, OpPraHMU3alMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPHMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU BEIWYMHAMH, OOBSICHEHHE IMOyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICTSATh CYIICCTBCHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHJIOB, TOMYJIAIHHA, TMPOMYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO030B W  3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEIACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS, MPUCIOCOOICHHOCTH
OpPraHW3MOB, JIEWCTBUS OSKOJOTHYECKHX (DAKTOPOB HA OpPraHW3MBI, IEepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMax, aHTPONOTEHHBIX H3MEHCHHHA B
IKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOTCOXUMHUYECKUX
IIUKJIOB B Omocdepe;

YMEHHE MPUMEHATh MOJyUYEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIIOTUYECKUX
MIPOIIECCOB W SIBJICHMA, JJISl TIPUHATUS MPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOM
KU3HU C IeNblo obecrieueHus: Oe30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPYKaIOIIMX JIOACH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPY>KaroIIen
OPUPOJHOM cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAlIMOHAIEHOTO MPHUPOIOTIOIH30BAHHS,

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEePEHOCa BEILIECTB U IHEPTUU B IKOCUCTEMAX (L€ MTUTAHUS);

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpakTU4YEeCKHe pPadoThl, COOIIOAThH
npaBuiia pu padoTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTMUECKOTO  COACPIKAHMS, BKJIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJIAPHBIC
MaTepuaibl),  paccMaTpuBaTb  TIJ00aldbHBIE  JKOJOTHUECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ass 6MOIOTrNYecKyr0 MH(DOPMAIIMIO M3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aejioB U TeM nudpoBbie
Ne i/m P KonTpoibsn IIpakTHyeck (g :
NMPorpamMMblI Bcero o0pa3oBaTejbHbIE
ble padoThI ne padboTbl
pecypchl
bu6nuorexa [JOK
1 b 2 0.5
HOJTOTHA KaK HayKa https://m.edsoo.ru/7f41c292
2 JKuBBIle cucTeMBI M X OpraHu3aIys 1 bubmmorexa IOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubnmorexa IOK
P https://m.edsoo.ru/7f41¢292
bu6nmmoreka [IOK
4 XK
HBHEACATEILHOCT KT 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEHME M HHIMBUYyaIbHOE PAa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS M N3MEHUYHBOCTD 2 15 Bbu6nuorexa [JOK
OpraHu3MOB ’ https://m.edsoo.ru/741¢292
. Cenekuust oprann3MoB. OCHOBBI 3 Bbu6nmuorexa [JOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJTACC

Kosau4yecTBOo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHe pa3ieioB U TeEM nudppoBbie
Ne i/m P Kontpoabsnsl | IIpakruyecku (e )
MpOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE
e padoThbI e padoThl
pecypchl
bu6munoreka [JOK
1 1
IBOTONKOHHAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHME U pa3BUTHUE KU3HU Ha 9 0.5 bu6nuorexa IIOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3MEbl 1 OKpysKarolas cpeaa 5 1 bubmorexa [IOK
p Py tast cpel https://m.edsoo.ru/7f41cc74
bub6nunoreka [JOK
4
Coo011ecTBa U SKOJIOTHUYECKHE CHCTEMBI 9 hitps//m.cdsoo.ru/7f4 1ccT4
but6mmoreka [IOK
> Peseparoe pevs 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KounuecTBo yacos JJIeKTPOHHBIE
ara OBbI€
Newm | Tewa ypoxa Konurpoan | Ipakruyec | /Jlar uHQpoBLI
Bcero HbIE KHe U3y4eHust o0pa3oBaTejbHbIE
padoThbI padoThI pecypchl
but6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
Meto bl TO3HAHUS KUBOU MPUPO/IBI.
) [TpakTueckas pabora Ne 1 | 0.5 bubnmoreka [JOK
«/cnonp30BaHNE pa3IMYHBIX METOIOB ' 11.09.2023 | https://m.edsoo.ru/863¢6122
MIPU U3YYCHUH OUOJIOTHIECKUX OOBEKTOBY
3 buonornueckue cucTeMsl, IPOLECCH U UX 1 bubnmoreka [JOK
M3y4YCHHE 18.09.2023 | https://m.edsoo.ru/863e6564
4 XuMHUYECKHM cOoCTaB KJIeTkU. Boja u 1 bubnuotexa [JOK
MUHEPAIBHBIE COJIU 25.09.2023 | https://m.edsoo.ru/863e674¢
but6mmoreka [{OK
> benict. Coctan u ctpoetiite Oeakon ! 02.10.2023 | https:/m.edsoo.ru/863e6b72
depMeHTh — OUOJIOTHYECKUE
karanuzaTtopsl. JlabopaTopHas pabora Ne 1
6 «3ydyeHne KaTaauTUIeCKON aKTUBHOCTH 1 0.5 bubmmorexa LIOK
v ' 09.10.2023 | https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuMepe aMusIa3bl WK
KaTaJasbl)»
bub6nunoreka [JOK
7 v LI 1
[ICBOABL. JHITHA 16.10.2023 | https://m.edsoo.ru/863e6870
8 Hyxknennosbie kuciorsl. AT® 1 bubnuotexa [JOK




23.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METObI U3Y4EHUS KIIETKH. bu6nuorexa IIOK
Knerounas Teopust 06.11.2023 | https://m.edsoo.ru/863e6e88
10 K
JIeTKa KaK IIeJIOCTHAS JKMBasi CUCTEMa 13.11.2023
CTpoeHue 3yKapuoOTHUECKON KIIETKHU.
JlaGopaTtopnas padora Ne 2 «3yuenne
patopra p . v bubmuorexa [JOK
CTPOCHHMS KJIETOK PACTCHHH, )KUBOTHBIX,
11 5 5 . 0.5 20.11.2023 https://m.edso00.ru/863e6£10
rpuOOB U OaKTepUi O MUKPOCKOTIOM Ha 1. hits://m.cdsoo.r/863¢716¢
TOTOBBIX MUKpOTIpEIIapaTax u ux
OIICAHUE
bubnunoreka [JOK
12 ObmeH BeliecTs M METab0H3M 27.11.2023 | https://m.edsoo.ru/863¢766¢
bubnunoreka [JOK
13 () . X
OTOCHHTES. ACMOCHITES 04.12.2023 | https://m.edsoo.ru/863¢7¢98
but6mmorexa [{IOK
14 i
nepretiieckiii oOmeH 11.12.2023 | https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN UK KISTKU. JleneHue
kIeTku. Muto3. JlabopaTopHast pabora Ne
15 3 «HaOmoaeHrne MUTO3a B KJIETKAX 0.5 bubmorexa TIOK
A ' 18.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes 6enka. Peakuus MaTpuyHOTO bu6nuoreka [IOK
CHHTE3a 25.12.2023 | https://m.edsoo.ru/863¢796¢
bubnunoreka [JOK
17 T —0 0
PACIAIA HOCHIHTES DeKa 08.01.2024 | https://m.edsoo.ru/863e¢796¢
18 Hexknerounsie popMbl )KU3HU — BUPYCHI bubmorexa [JOK
P 24 15.01.2024 | https://m.edsoo.ru/863¢7540




bu6mmorekxa [{OK

19 DopMBI pa3MHOXKEHUSI OPraHU3MOB 2.01.2024 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e83 1¢
bubmunoreka [JOK
20 Meii
eHos 29.01.2024 | https://m.edsoo.ru/863e7f4a
OO0pasoBaHue U pa3BUTHE MOJIOBBIX
kietok. OrmnonoTBopenue. JJaboparopHas
21 abora Ne 4 «Il/[I3 qezme CT OGHI/II:I ’ 0.5 bubmorexa [OK
P ) Y P ' 05.02.2024 | https://m.eds00.ru/863e81b6
MTOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»
22 NunuBryanbHOE pa3BUTUE OPTaHU3MOB bubmorexa TIOK
AHBIALY P P 12.02.2024 | https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U bu6nuorexa IIOK
W3MEHYHUBOCTH 19.02.2024 | https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorera HOK
P ' pua 26.02.2024 | https://m.edso00.ru/863e8878
CKpEIIUBaHHE
’5 JurunbpuaHoe cKpemmrBaHue. 3aKoH bubmmoreka [JOK
HE3aBHCUMOI'0 HAacJeA0BaHUs MPU3HAKOB 04.03.2024 | https://m.edsoo.ru/863¢89a4
CuernieHHOe HaCcJIeJOBAaHHE MTPU3HAKOB.
JlaGopatopHas padorta Ne 5 «M3ydenue
26 pe3yJbTaTOB MOHOTHOPHUIHOTO U 0.5 bubmmoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS Y ' 11.03.2024 | https://m.edsoo.ru/863e8c60
Jp030(UITBI HA TOTOBBIX
MHUKpOIIpenaparax»
7 I'eneruka nona. HacnenoBanue bubmuoreka [JOK
MPU3HAKOB, CIIEMIJICHHBIX C TTOJIOM 25.03.2024 | https://m.eds00.ru/863e8c60
28 M3menunBocTh. HenacnencTBeHHast 0.5 bubmuorexa [JOK




U3MeHYMBOCTh. JlJabopaTopHas pabora No 01.04.2024 | https://m.edsoo.ru/863¢8efe
6. Nzyuenne MmoanuKkarmoHHON

W3MEHYHBOCTH, IOCTPOCHHE

BapHAIOHHOTO Psifia U BapUAIlHOHHOMN

KPUBOW»

HacnencrBenHast ©3MEHYHUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 | 0.5 bubnmoreka [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX ' 08.04.2024 | https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnunoreka [JOK

30 Peneriia ueropexa : 15.04.2024 | https://m.edsoo.ru/863e8d78
PesepBHeiit ypok. O000IIeHHE 110 TEME

31 «HacnencrseHHOCTh U U3MEHUYNBOCTD 1 2 04.2004
OpTraHU3MOB)

32 Cenexuus Kak Hayka ¥ IpoIiecc 1 bubmorexa [OK

B 4 Pott 29.04.2024 | https://m.edsoo.ru/863¢9214

1 Metoabl M JOCTHKEHUS CEIEKIIUHT | bubmuorexa [JOK
pacTeHUl U KUBOTHBIX 06.05.2024 | https://m.edsoo.ru/863e9214

34 broTrexHoIorus Kak oTpacib | bubmmoreka [JOK
MPOU3BOACTBA 13.05.2024 | https://m.edsoo.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KJTACC

KoumnuecTBo yacos JJIeKTPOHHBIE
Nen/m | Tema ypoka Konrtpoan | Tlpakruuec | [ara uugpposbie
Bcero HbIE KHe U3y4eHust o0pa3oBaTejbHbIe
padoThbI padoThbI pecypchl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmorexa HOK
B 8 i 05.09.2023 | https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS peaCcTaBICHUH 00 1 bubnuorexa IIOK
3BOJIIOLIUU 12.09.2023 | https://m.edsoo.ru/863e9570
but6mmoreka [{OK
M 1
3 HKPOOBOIIONIE 19.09.2023 | https://m.edsoo.ru/863e9¢cle
[Tomynsimus kak eMeHTapHas euHUIa
4 BUJa U 3Boonu. JlabopaTopHas pabora | 0.5 bubnmoreka [JOK
Ne 1 «CpaBHenue BUIOB 110 ’ 26.09.2023 | https://m.edsoo.ru/863e99¢6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBrKyI#e CHITbl (3J1EMEHTapHBIC | bubmmoreka [JOK
(haKTOpBI) IBOITIOLIUN 03.10.2023 | https://m.edsoo.ru/863e¢9da4
. bubmuorexa [JOK
6 E 0 1
CTCCTBEHHBI OTOOP M Cro opMEl 10.10.2023 | https://m.edsoo.ru/863e9ed0
Pe3ynprarsl sBOIIOIMK:
IpUCcnoco0IEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. Jlaboparopuas pabora | 0.5 bubnuoreka [IOK
Ne 2 «Onncanne nmprcrnocoOIeHHOCTH ' 17.10.2023 | https://m.edsoo.ru/863e¢9fde
opranusma 1 €€ OTHOCUTEIIbHOTO
XapakTepay
8 Hanpasnenus 1 myTy MakpO3BOJIIOLUN 1 bubmorexa HOK
P 4 P B 24.10.2023 | https://m.edsoo.ru/863e9cle




9 Heo6
€00paTUMOCTh 3BOJIOLUN 07.11.2023
10 Wcropus xu3HU Ha 3eMile U METOBI €€
U3y4YeHUs 14.11.2023
1 I'unore3sl MPOUCXOKACHUS KU3HU HA bubnuorexa IIOK
3emuie 21.11.2023 | https://m.edsoo.ru/863ea5a6
12 Pa3Butne xu3HM Ha 3emiie Mo spam 1 bubnmoreka [JOK
nepuoaam 28.11.2023 | https://m.edsoo.ru/863cabbe
OCHOBHBIE 3TaITbI BOTIOIUU
PaCTUTENHLHOTO U dKUBOTHOT'O MUDA.
13 [TpakTrueckas padora Ne 1 «/3yuenue 0.5 bubmmorexa LIOK
P P ] z] ' 05.12.2023 | https://m.edsoo.ru/863ea8bc
HCKONAaeMbIX OCTAaTKOB pacTEHUH U
KUBOTHBIX B KOJUIEKIUSIX)»
14 CoBpeMeHHas cuCTeEMa OPraHUYECKOTO bubnmoreka [JOK
MHpa 12.12.2023 | https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (AaHTPOTIOTeHE3) Bubmmorexa [IOK
. P 19.12.2023 | https://m.edsoo.ru/863eac2¢c
16 JIBuokytue cuiiel (haKkTophl) bubnuotexa [JOK
aHTPOIIOTeHe3a 26.12.2023 | https://m.edsoo.ru/863ead44
17 O
CHOBHBIE CTaJIUU HBOJIIOLIUU YEJIOBEKa 09.01.2024
13 YenoBeueckue packl U MPUPOIHbIE bubmmoreka [JOK
aJanTalyy 4eJIoBeKa 16.01.2024 | https://m.edsoo.ru/863caca2
PesepBHeIit ypok. O000IIeHHE 110 TEME
1 B
9 «BO3HUKHOBEHUE U Pa3BUTHUE KU3HH HA 3.01.2024
3emuie»
20 DKoJorus Kak HayKa

30.01.2024




Cpenbl 00uTaHUs U YKOJIOTUIECKUE

bub6nunoreka [JOK

21
bakTopsI 06.02.2024 | https://m.edsoo.ru/863eafec
Abuotnueckue (akropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
” 0COOCHHOCTH PACTEHHI U3 PA3HBIX MECT 0.5 bubnmoreka [JOK
obOurtanus». Jlaboparopuas padora Ne 4. ' 13.02.2024 | https://m.edsoo.ru/863ebl10e
«BnusiHue cBeTa Ha POCT U pa3BUTHUE
YEpEeHKOB KOJIEyCa»
but6mmorexa [{IOK
2 b
3 HOTHUCCKHC (AKTOPEL 20.02.2024 | https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTCPUCTUKH
nomynsiun. [Ipakrudyeckas padora Ne 2
24 N . 0.5
«ToxcyéT MIOTHOCTHU MOMYJIALUN Pa3HbIX 27.02.2024
BHUJIOB PACTEHUID
but6mmoreka [IOK
25 Coobuuectsa opranu3moB — GuoucHo3 05.03.2024 | https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI) bubmorexa [TOK
12.03.2024 | https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI.
27 Oxonorndeckue nupamuasl. CBoiicTBa bubmorexa [JOK
PavHABL. 26.03.2024 | https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
28 II
PUPOIHBIC IKOCUCTEMBI 02.04.2024
2 A
9 HTPOIIOTE€HHBIE IKOCUCTEMBI 09.04.2024
30 Buocdepa — rinobanbHas 3xocucTemMa bu6nuorexa IIOK
3emiu 16.04.2024 | https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK




ouocdepsl 23.04.2024 | https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B bnochepe 3eminn 1 30.04.2024
1 Cocy1iecTBOBaHUE MTPUPOJIBI U | bubnuoreka [IOK

YeJI0BEYECTBA 07.05.2024 | https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O600IICHHE TEMBI 1

«Co00111eCTBa U IKOJIOTUIECKUE CUCTEMBD» 14.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5




YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buomnorus, 10 kinacc/ Ilaceunux B.B., Kamenckuit A.A., PyonoB A.M. u
npyrue /Ilox pen. [laceunuka B.B., AkiionepHoe o0miectBo «M3aarenbcTBo

«IIpocsemenue»

METOJNYECKUE MATEPHUAJIbI VIS YYUTEJIA

M CTOANMYCCKUC PCKOMCHAAIINU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/

http://www.eco.nw.ru
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