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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl O OHOJIOTHMH TEOPETHUYECKYI0 OCHOBY IS
onpeneneHusl MoaX0J0B K (OPMHUPOBAHUIO COAEpKaHUA Y4eOHOTo NpeaMera
«buonorusa» cocraBwim: KoHuenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJIEH, COoJIepKaHUs, pe3yabTaroB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIITYCKHUKOB, TTOJIOKEHUST 00 OOIINX MENIX U
NPUHLHNINAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit ®Denepainuu, a TakKe TMOJOXKEHUS O
cnenuduke OMONOruy, €€ 3HaYCHUU B MMO3HAHUM KUBOM MPUPOJBI U 00ECTIeUEHUN
CYILIECTBOBAHMS 4YesoBeuecKoro oduiectBa. COIrIacHO HAa3BaHHBIM IOJIOKEHUSM,
oTpe/ieleHbl OCHOBHBIEC (DYHKITMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T MNpelCcTaBlIeHUWE O UesIX, 00 oOulei
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHUS OOydYaroUUXcs CpeAcTBaMU
yueOHoro mnpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
CoIepKaHUe, €ro CTPYKTypy, paclpeiesieHHe MO pas3jeliaM M TeMaM,
PEKOMEHIyeMYIO TMOCJIeI0BATEIbHOCTh U3YyUeHUs y4eOHOTO Marepuasa ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH 00pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImMnXCs.

B nporpamme mo OuonormM TakKe YYHMTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NeATENbHOCTH/YUYEOHBIX JEHCTBUM OOy4YaroMMXCSd MO OCBOCHHUIO COJACpKAHUS
OHMOJOTNYECKOTr0 00pa30BAHMSL.

B nporpamme no ouonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yYE€HUHM OWoJoruu, Onarojgapss 4eMy B HeH
IPOCMATPUBAETCS HANpPaBICHHOCTb Ha pa3BUTHE 3HAHWUM, CBS3aHHBIX C
dbopmMHpoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJOTUYECKOI0 MBIILJIEHUS, IPEICTABIEHUN O 310pPOBOM
o0pa3ze *W3HU U OEpPEKHBIM OTHOIIEHHMEM K OKpYXKaIIIeH MPUPOIHON cpele.
[TosTOoMy Hapsmy ¢ M3y4eHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TakKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PA3HOrO paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BaHUIO
MOJIYYECHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCJIe: TPOMUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBAaHUI UYETIOBEKA, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS HKOJIOTUYECKHU
1[eJ1ecCO00pa3HOro TMOBEJIEHUS B OKpYy)Karollell NpUpoJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U



MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAHUS K MPUKIATHONW HAIPABJIEHHOCTH
ydyebHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECIIeUeHUS
YCJIOBUM JJIsl pEUICHUs] OHOM U3 aKTyaJlbHbIX 3aJ1ay IIKOJIHHOTO OMOJIOTHYECKOTO
oOpaszoBanHmsi, KOTOpasi Tpeamoiaraetr QopMupoBaHue y  OO0ydYarOIMIMUXCA
CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpA.

buosnorus Ha ypoBHE cpenHero ooOiero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OnHa obOecneuuBaeT (OpMUpPOBaHUE Y OOyYAIOIIUXCS TPEACTaBICHUM O
HAyYHOW KapTHUHE MHpA, pacIdpseT U 0000maeT 3HaHUA O KUBOW TpHpoie, e
OTJIMYUTENIbHBIX NPHU3HAKAX — YPOBHEBOW OpraHW3alil U 3BOJIOLMH, CO3JAET
YCIOBUSL  JJiA: TIO3HAHUS 3aKOHOB  KUBOW  MPUPOJLI,  (HOPMUPOBAHUS
(GYHKIIMOHAIPHOM TPaMOTHOCTH, HABBIKOB 3J0pOBOr0 U 0Oe3omacHOro oOpasa
YKA3HU, SKOJIOTUYECKOTO MBIIUICHUS, IEHHOCTHOIO OTHOILICHUS K KMBOW MPUPOAE
Y YEJIOBEKY.

bonbiioe 3HaueHne OUOIOTUSI UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  odmero  0o0pa3oBaHMs,  COLMAIM3ALUU
oOyuvatontuxcs. M3yuenue Ouosiornu o0ecrneurnBaeT yciloBus A (OpMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAITMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIbTYpPbhI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTWYECKUX 3HAHUHA C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. HazBaHHbIE TOJIOKEHHS O MPEIHA3HAYECHUM Y4YeOHOTO MpeaMeTra
«buonorus» CcOCTaBWIM OCHOBY JJIs OIpEJeieHUus TMOJIX0J0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJIEpXKaHUs, NPEACTaBICHHOIO B MpPOrpaMme Mo
OHMOJIOTHH.

Otb6op copepxanusi yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH C TMO3MIMK KyJIbTYpOCOOOpPAa3HOTO MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OO0ydarouuecs JIOJDKHBI OCBOMTH 3HAHUS W YMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTypbhl, ONPENCSIONINE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPYIKaIoIIeld MPUPOJIHON cpejie, BOCTpEeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MpakTU4Yeckou aesteabHOocTH. Ocoboe MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOU JJ1s1 (pOpMUPOBAHUS
MPEJCTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHpA U
[HEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHU3alUU
OMOJOTUYECKOTO 00pa30BAHMS.

CTpyKTypuUpOBaHUE COJIEp)KaHHMs Yy4EeOHOro MaTepuasa B Mporpamme IIo
OMOJIOTMM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUNU 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX dKUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allUU U
IBOJIIOIUHU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHoro npenmera «buomorus
BBIJICJICHBI CICYIOIIME COJIEpKATEIIbHbIE TUHUM: «bUoorus kak Hayka. MeToasl



HAy4YHOTO TO3HaHUs», «KieTka kak Ouosorumdeckas cucremay, «OpraHuszM Kak
ouosornueckas cucremay, «Cucrema ¥ MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOUS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenr m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYYArONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAITBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHrue yMEHUu
WCIIOJIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue uenu ulydeHus ydueOHoro npenmera «buonorus» Ha 6azoBom
YpOBHE 00ecTieunBaeTCs pEeIICHUEM CIIeAYIONINX 3a71a4:

OCBOEHHE OOYYarOUIMMHCS CHUCTEMbl 3HAHHU O OHOJOTHMYECKUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKaIlluX OCHOBOM
st (OPMUPOBAHUSI MPEJICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAy4YHOrO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3alvu, BBIIAIOIIMNXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHue y OOYYarOIIUXCS TMO3HABATEIbHBIX, WHTEIUICKTYalbHbIX H
TBOPYECKUX CHOCOOHOCTEW B MPOILIECCE aHalv3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, UACH U MOAXOJO0B K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOr0 ypOBHS OpraHU3allly;

CTAHOBJICHHE Yy OOydJaromuxcs oOmed KyJIbTyphl, (yHKIIMOHAIHHOM
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W OMbITA, MOJYYEHHBIX MpHU
U3y4eHUU OMOJIOTHY;

dbopmupoBaHue y OOYy4YarONIUXCS YMEHUW WUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKA, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTH IO3HAHUSI YEJIOBEKOM 3>KHUBOMU
MIPUPOJIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHIECKUX UCCIICIOBAHMIA;

OCO3HAHHME IIEHHOCTU OWOJOTUYECKUX 3HAHUW JUIsl TIOBBIIIECHUS YPOBHS
IKOJIOTHYECKOM KYJIBTYPBI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEHEBHOM KU3HU JJISI
OLICHKH MOCJIEACTBUI CBOEH JIESITEIBHOCTH 10 OTHOLICHUIO K OKPYXKAIOILIEH Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero obmero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISETCS 0O0S3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaIMETHOM 001acTH « ECTECTBEHHO-HAYUYHBIE TIPEAMETHI.



Jlist u3ydenusi 6uojaoruy Ha 6a30BOM ypOBHE CpETHEr0 00111ero o0pa3oBaHus
oTBoAUTCs 68 yacos: B 10 kimacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COLEPKAHUE OBYUEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBCHHBIMU HayKamu, (prmocodueit, ITUKOM, ICTETUKON U MPaBOM.
Pons Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OGMOJIOTMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TPUPOJIBI (HAOIIOICHHE, IKCTIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiIaccupuKamms, MOJCTUPOBAHUE, CTAaTHUCTHYECKass 00padoTka
JTAHHBIX).

JdeMoHcTpanuu:

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

Tabnuie!l u cxembl: « MeTo/Ibl TO3HAHUS KUBOU MTPUPOIBDY.

JlaGopaTopHblie ¥ NpakTHYecKue padoThbl:

[Tpaktuueckass padora Ne 1. «Vcnonmb3oBaHWe pa3IUYHBIX METOJOB MPHU
U3YUYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTEeMBbI U UX OPraHU3ALUA.

’KuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otandue
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CpolicTBa OMOCHCTEM U MX pa3HOOOpaszue. YPOBHU OpraHU3aIluU OMOCUCTEM:
MOJIEKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoeHOTHYECKU ), OnocepHBIil.

JdemoncTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HW», «YPOBHU OpPTaHU3AIUU
YKUBOU IIPUPOIBD.

O6opynoBanue: mojenb MoJiekysbl JIHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOEHHE KJIETKH.

XUMHYECKAN COCTAB KIETKA. XHWMHUYECKUE JJIIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BELIECTBA.

OyHKIIMA BOALI W MMHEpaAJbHBIX BelIeCTB B KieTke. llogaepkaHue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHure OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3ameHnMble 1 3aMEHUMBbIE aMUHOKHCIIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJIEKynbl (TIepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBAa OeikoB. buomorundeckue
(GyHKUIHUU OENKOB.



depmenTsl — Ouonormdeckue katanu3atopbl. CtpoeHue (QepmeHra:
aKTUBHBIN 1EHTp, cyoOcTpaTHas creuuduyHocts. KodepmenTtsl. ButamMuHsl.
OTnnunsa pepMEeHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a ©  Je30KCUpud03a),
aucaxapuipl  (caxaposa, JaKTo3a) M TIoyMcaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0I103a). bruonornvyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. ['HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUU.

Hykneunossie xucnorsl: JHK wu PHK. Hyxkmeornnsr — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenue u ¢pynkuuun PHK.
Buast PHK. AT®: ctpoenue u GhyHKIIUN.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — NpuMep B3aUMOICUCTBHUS
ujen u (pakToB B HAYYHOM MMO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka xak 1enoctHass >kuBas cuctema. OOmme NpU3HAKH —KIIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa CuHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHUYecKas U mpokapuorhyeckas. OcoOeHHOCTH
CTpOCHHUS TpoKapuoThueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
DYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOW U
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHUKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHKIuU. [{uTorumasma u eé€
opranouibl. OmpHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar [onbmxw,
an30coMbl. [lolyaBTOHOMHBIE OPTraHOWIbl KJIETKH: MHUTOXOHIPHH, TUIACTUIBI.
[Tpoucxoxaenne MUTOXOHApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHOMJbl KJETKH: PpUOOCOMBI, KIJIETOYHBIA WEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKA. QYHKIIUU OPraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX 3JEMEHTOB B  HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOAECH.

Tabmuubr n cxembl: «llepuognveckass TabaUIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoeKy bl BoAb», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenue Monexyibt



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOeHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTeNnbHOM KiIeTKn», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sifipa KIEeTKu», « Y TIAeBOAbD, «JIMIUIbD.

OO6opynoBaHHEe: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE [ MPOBEICHUS
HaOMIOJICHUM, HW3MEpPEHHM, SKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTUH4YeCKHe padoThI:

JlaGopatopuas pabora Ne 1. «l3yueHue KaTaqTUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepUM MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax M HX
OTHCaHUE».

Tema 4. ’KusneaesiTeIbHOCTH KJIETKH.

OOMeH BemecTB, WM METa0oIn3M. ACCUMUIISINS (TUTACTUYECKH OOMEH) U
JTUCCUMUJIISIIIUS (SHEPreTHUECKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B IOHUMAaHUU
MeTaboau3ma.

Tumber oOMeHa BemecTB: aBTOTPOMHBIA B rerepoTpodHbIi. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CmeroBass u TeMHOBas (¢a3bl (oTocuHTe3a. Peakiuu
dbotocunTeza. DPphekTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a JJIsl KU3HU
Ha 3emsie. Bausinue ycioBuil cpefbl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UPYIoIe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMIIe.

DHepreTnuueckuii oOMeH B kJeTke. PaciuenyieHue BeliecTB, BbIIEICHUE U
aKKyMYyJIUPOBaHUE DSHEPrUM B KIETKE. OTallbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buubl. KuciopogHoe OKUCIEHHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. P dekTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknun wMarpuuHoro cuHre3a. ['eHernueckas wuHpopmanus u JHK.
Peanuzanus renetwdyeckod wHpOpManuu B KIETKE. | €HETHUECKHW KO W €ro
cBorictBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsiuust — Onocunres
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKuciIoT. Pomb pubocom B
OonocuHTE3€e OemKa.

Hexknerounsle popMbl ku3HU — BUpYchl. cTopus oTkpsiTus Bupycos (. WM.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, >XUBOTHBIX U YEJIOBEKa, BbBI3HIBAEMbIC
Bupycamu. Bupyc mmmynozaeduura yenoseka (BMY) — Bo3Oyautens CIIM/a.



OOpatHass ~ TpaHCKpUIIIMA, peBepTaza W uHTerpaza. lIpodunakruxa
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemoncTpanuu:

[Toptpetsl: H. K. Konbiios, [. U. UBanoBckuii, K. A. Tumupsizes.

Tabmuiel 1 cxeMbl: «Tumbl ATaHUA), «MeTabommu3m», «MUTOXOHIPHUSY,
«OHepreTuueckuit oomen», «Xmnopomiacty, «Dorocunredyn, «Crpoerue JIHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit kony,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monenu-anmumkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHne KIETKU», Mojenb cTpykTypbl JJHK.

Tema S. PazmMHoKeHre M HHAMBHUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil UK, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpotekatomue B wHTep(daze. Pemnmkamus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JIunmonaHeli M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMaTHUJIBI.
[{uTosIOTMYECKHE OCHOBBI PAa3sMHOKEHUS W  HWHIWBUIAYAJbHOTO  Pa3BUTHUA
OPraHu3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, nmpoucxonsiire Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYeCcKnii CMBICT MUTO34.

[IporpamMmmupyemasi THOEIIb KJIECTKH — aroITo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunpl 6ecnosnoro
Pa3MHOXKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECTIOJIOTO.

Meito3. Craguu meio3a. IIpormecchl, nNpoucxoadine Ha CTaauaX MeEnosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOTOrMyeckuid CMBICT H
3HaYCHHUE MEN03a.

['ameToreHes — mporiecc oOpa3oBaHUs TIOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie xemne3bl: CEMEHHUKUA M AUYHUKUA. OOpa3zoBaHHE W PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKa) — CIEepMaToreHe3 U OBOI€HE3.
OCOOEHHOCTH CTPOEHHUSI SAMIEKIETOK W crepmMaTo30uJ0B. OIUI0J0TBOpPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Ppa3BUTHE
(aMOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisinus, opraHorene3. lloctamOpuoHanbHOe pa3zBuThe. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMpsAMOE, HempsiMoe (IMYMHOYHOE). BriusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIEC BHI3BHIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasButue pacrenui. OHTOr€HE3 ILBETKOBOTO PACTEHUA: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoncTpanuu:

Tabmuubr u cxembl: «DoOpMbI pa3sMHOXKEHHUS OPraHU3MOBY», «JIBoWHOE
OIUIOZIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lenenue kieTku Oaktepuit», «CTpOEHHE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounbiit mukmy, «Permnmukamus JTHK», «Mutos»,
«Meiios», «IIpamoe u HenpsMoe pa3zBuTue», «l'aMeTorene3 y MICKOIUTAKOIINX U
4ye0BeKka», « OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOTI, MHUKPOIPENAPATHI «Cnepmarto3ouasl
MJICKOTIUTAIOIIETO», «SHIEeKIeTka MieKonuTarumeroy, «KapuoknHes B KIeTKax
KOpEIIKa JIyKa», MarHuTHAas MOJENb-alIUIMKanusa «/leleHue KIeTKn», MOJEIb
JTHK, Mmozaenb MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmrompeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxj».

Jlabopatopuass pabora Ne 4. «V3ydeHne CTPOCHHS TIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEIApaTax).

Tema 6. HacsieacTBeHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHeTuku. Mictopus pa3BUTUA T€HETUKU. Pob nuTosoruu
¥ OMOpHOJIOTUM B CTAaHOBJICHWHM TEHETHUKH. BKiaa poccuilckux u 3apyOeHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TeHeTUKH (THOPUIOIOTUYECKH,
[IUTOTCHETUYECKUHN, MOJEKYIIpHO-TeHeTHUYeCKU). (OCHOBHBIE TI'€HETHUYECKHE
noHATHus. ['eHeTnyeckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIEHHbIE . MeHnenem.
MoHoruOpuHOe CKpeluBaHUue. 3aKOH CAWHO-O0pa3us THOPHUIOB IIEPBOIO
nokosjeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUICHUS PU3HAKOB.
['unoresa yuctoThl raMeT. [1oHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpunHoe  CKpeniMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHUS
npu3HakoB.  llUTOreHeTHMYeCKWEe  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupytolee ckpenpanue. Mcnoap30BaHre aHATU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabdora T. Moprana mo
CLUEIUIECHHOMY HACJI€JOBaHUIO I'eHOB. HapylieHne cuemnyieHus reHoB B pe3yabTare
KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



['eneTuka mosia. XpOMOCOMHOE OMNPEAEIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMorameTrHble M TeTeporaMeTHble OpraHu3mbl. HaclenoBaHue
MPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl K3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACIEACTBEHHAS.
Pomp  cpenmpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAITMOHHONW M3MEHUYMBOCTH. BapuanmoHHbIN psi U BapualliOHHAsT KPUBAs.
HopMma peakuuu npuszHaka. KoauyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TE€HOTHIHMYECKAas, W3MEHUYMBOCTHb. KomOwHaThBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM mpoliecC — OCHOBa KOMOWHATHUBHOM
W3MEHYUBOCTU. MyTanioHHasi u3MEeHUUBOCTh. Kitaccudukaiiyust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa u mpu4uHbBl MyTaluii. MyTareHHbie (haKkTOpHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HAaclIeACTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYHUBOCTb.

['enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKA: FeHeaJIOTHYCCKUM, OJTM3HEIIOBBINA, IIUTOTCHETUYSCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHA. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUNA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananmu3a. HacnenctBenuble 3a0ojeBaHUs 4YEIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOW MPEpacroiOKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIE KJIETKU. [IpuHIUIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICUYEHUS TeHETUUECKHUX
0osne3Held. MenuKO-reHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
TCHETHKH B MIPEJIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKA.

JdeMoHcTpauuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOPHIHOE  CKpCIIMBAaHWE M €ro
UTOT€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JlurubpumHoe  CKpeHIUBaHHEY,
«lluTonornyeckrie  OCHOBBI  JIUTHOPUAHOTO  CKpeHiuBaHus»,  «Meiho3y,
«B3anmonencTBue QUICNBHBIX TE€HOB», «['e€HeTHYecKue KapTbl paCTEHUM,
KUBOTHBIX U 4EJIOBEKa», «l'eHeTHMka moya», «3aKOHOMEPHOCTH HacCJIEedOBaHUS,
CUeIUIeHHOro ¢ mnosiom», «Kapuortumel yenmoBeka U KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYHMBOCTHY, «HacnmemoBanue pesyc-
bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBaHnue: Mojenu-anmivkanuu «MOHOTHOpUHOE CKpEUIMBaHUEY,
«Henonmunoe nomunupoBaHuey, «JuruOpuanoe ckpemnmuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI M MHKpormpemnapaT «Jlpo3odumna» (HopMa, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHOIN».

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

Jlabopatopuas pabora Ne 5. «V3ydeHuwe pe3yiabTaTOB MOHOTHOPUIAHOTO W
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPETapaTaxy.

Jlabopatopnast pabota Ne 6. «M3yuenrne Moau(pUKAIIMOHHON U3MEHUYNBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlaGoparopnas pabota Ne 7. «AHanu3 myTtainuil y apo3o(uibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Mpaktuueckass pabora Ne 2. «CocTaBieHue W aHaJIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenexuusi Kak Hayka M MPOLECC. 3apOXKJICHUE CEIICKIHU U JOMECTUKAIUA.
Yuenne H. W. BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. LIeHTphl MPOUCXOKICHUSI NOMAIIHUX >KUBOTHBIX. CoOpT,
opo/ia, IITaMM.

CoBpeMeHHbIE METO/Ibl CEJIEKIIMU. MaccoBbIN U UHAUBUIYATbHBIN OTOOPHI B
CEJIeKIIMM pPacTEeHU M KUBOTHBIX. OIlleHKAa 3KcTephepa. bIM3KOpoACTBEHHOE
ckpenuBanne — wWHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUU.
['erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpemMBaHUEe — ayTOPUIAMHT.
Otnanénnas rtubpummzanuss u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJTYyYEHUE TOJUIIONJ0B. JlOCTMKEHHUSI CENEKIMA pPACTeHWH, >XUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOWU3BOACTBA. ['€HHAsi WMHXKEHEpHUsa. OTalbl
cozmanusi pexoMOuHanTHoW JIHK w TpancreHHsix opranusmoB. Kierouynas
nwxeHepud. Kietounsie KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUIA.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonornyeckue W ATHYeckue  mpobimempl. [MO  —  TeHeTHYecKHu
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanum:

[Toptpersr: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanHos.

Tabauupl U cxembl: KapTta «LIEHTpBI TPOUCXOXKACHHUS M MHOTrooOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopojbl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«lonmumnongus», «OObeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHe», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJOB U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHu, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Okckypcuss «OCHOBHBIE METOJIbI M JIOCTHXKEHHUSI CEJIEKIMA PACTCHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOIHOHHASE OHOJIOT HS.

[IpennochUiIku BO3HUKHOBEHUSI JBOJIOIMOHHOW TEOPHUHU. IBOJIIOLMOHHAA
Teopusi U €€ MecTo B Ouosnoruu. BiusiHue 3BOJIOIMOHHON TEOPUU Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOMOIUU. [laneoHToIOrMUEeCKHe: TMOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B IMaJICOHTOJOTHYECKOW JICTONMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GpayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOACTBA W PA3NUUUs SMOPHOHOB PpAa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
PYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX IMyTeH y BcCeX
OpTraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IlpeanochblikKM BO3HUKHOBEHUS
napBUHU3MA. J[BWXKyIME CHJIBI HBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOKXEHHE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYHUBOCT,
O0opb0a 3a CyllecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrtetnueckas Teopus 3Bosonuu (CTI) u €€ 0OCHOBHBIE MTONOKEHHUS.

MuxkposBosnonus. [Tonynsiuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBroxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
MporecC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomyJsiiiMOHHBIE BOJIHBI M Jpeid
reHoB. M3osiust 1 MUrpanus.

EcrectBeHHbIil 0oTOOp — HampaBisiiomuil (akTtop 3BoOUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh, OPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(O3bl ¥ HAMO-a AN TAIHH.

Bun wu BupmooOpazoBanue. Kputepuun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduaeckoe, YKOJIOTHIECKOE.

MakposBomorusi. DopMbl  HBONIONUU:  (prsieTHyYecKasi, JIUBEPreHTHa,
KOHBEPTeHTHas, apauiesbHas. HeoOpaTuMoCTh IBOTIOIINH.

[IpoucxoxeHre OoT HeclenHaIu3UPOBAHHBIX MpeakoB. [Iporpeccupyroias
crienrann3anus. ATanTUBHAS panallusl.

JdemoncTpanuu:



[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. Cesepiios.
Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMiiey, «3apOIbIIIH

MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonrTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOT000pa3ue COPTOB PACTCHHINY,
«MHoroo6pasue  MOpoJ  >KHUBOTHBIX), «ITonynsaunny», «MyTtanuoHHas

U3MEHUYUBOCTB», «ApoMopdo3b», «Unumoamantaumm», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIprcrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHne», « IKOJIOTHIECKOE BUIO00PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
HAOOp IJIOMOB M CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeJh «OCHOBHBIC HAIPaBJICHUS 3BOJIIOIUN», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX.

buoreorpaduyeckas xkapra wmupa, Koimekuus «DopMbl COXpaHHOCTH
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble mnpenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKW», MUKpompemnapat «J[po3odumay (Hopma, myTamuu GOpMbI KPBUIEEB U
OKpacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOpP(OIOrHIecCKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcIocOoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HHM Ha 3em.ie.

JloHayuyHble TIPEICTABICHUS O 3apOXKICHUU KWU3HU. HayuHble THUIIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M NaHCIepMus. XUMUYecKas
ABONIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON 3BOMIOINK. HavanpHble 3Tanbl
ouosnornyeckoit 3Bomoonuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHME NPOTOKJIETKHU. I[lepBble KIETKM U MX SBOJIOLUS.
@opMUPOBAHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpel. [lameosolickas spa u €€ mNepuoabl: KEeMOPHUICKUH,
OPAOBUKCKHUH, CULITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥cKas opa ¥ €€ IepUObl: TPUACOBBIN, FOPCKUI, MEITOBOM.

KaiiHo30iickass »pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOICHOBBIM,
AHTPOITOI€HOBBIM.



XapakTepucTUKa KJIMMaTa U reoJornyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIMKM PACTUTEIBHOTO M XHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBNIEHME, paClIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHUYECKOTO MHUpa Kak OTpakeHHe »3BoJonuUd. (OCHOBHBIC
CHUCTEMaTUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK Hayka. PazBuTue npeacraBlieHuil o
MPOUCXOXKJIEHUM YeJioBeKa. MeToabpl Hu3ydeHus aHTpororeHe3a. CxojcrtBa U
pasnuuus YeaoBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEeJIOBEKA.

JBwxymme  cuibl  (pakTopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH o00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUM TPYyJa, MBIILJICHUE, PEYb.

OCHOBHBIC CTAJIUM U BETBU DBOJIIOIIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMmenelii, YenoBek mnpsamoxomamuid, YenoBek HeanaepTtanbckuid, Yenosek
pasymHbIi. Haxoaku HMCKOmMaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAaHHUSA, 00JACTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

UYenoseueckre packl. OCHOBHBIE  OOJbIIME  pachkl:  €BPONEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHAas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTIOCOONEHHOCTH  MPEICTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIeCTBOBaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacuszma.

JdeMoHcTpauuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. U. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunpel u cxeMmbl: «BosnukHoBeHue CoyHeUYHOM cuCTEeMBI», «Pa3Burtue
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuotnueckas kierka», «CoBpeMeHHasi CHCTeMa OpPraHUYECKOro MUy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJCOHTOJIOTMYECKMX  HAXOJOK MPEIAKOB
COBPEMEHHOI0 4eJoBeKa», «JlpeBHenmue moam», «/IpesHue moam», «llepsbie
COBpEMEHHBIE JII0In», «YemoBeueckue pach».

O6opynoBanue:  Mmynsiku  «I[Ilpoucxoxnenne  yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJAEpTalblla, KPOMAHbOHIIA), CJIENKH WU
M300paXeHUsT KaMEHHBIX OpYyAHil TEepPBOOBITHOrO YENIOBEKa (KaMHU-YOMMEPHI,
pyOuna, ckpebna), TEOXpoHOJOTHMYecKass Tabnuia, KoJyekuus «DopMbl
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHne MCKOMaeMbIX OCTATKOB PACTCHUH U
YKUBOTHBIX B KOJUIEKIIUSX).



DKCKypcHsi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKU My3ei).

Tema 3. Opranusmbl U OKpYKaloIIas cpeaa.

DKoJIOTHUsl KaK HayKa. 3aJaud U pa3Aeibl SKOJIOTUU. METOIbl 3KOJIOTHYECKHUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Krnaccupukanus 3Koj0ruueckux (akTopoB:
abMoTHYEeCKHe, OMOTHYECKHME M aHTPOIOTeHHbIE. JleMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuotnueckue (akToOphl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenust OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMsI.

buoTtnueckue (bakTopBhLI. Bunet OMOTHYECKUX B3aNUMOJECHUCTBUN:
KOHKYPEHIUSI, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, koomeparus,
MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HAaueHHE OWMOTHMYECKUX B3aUMOJECUCTBHM MJisi CYLIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBbIE MOKa3aTeNH
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpauus. [[nHaMuka 4uCI€HHOCTH MOMYJISIUUNA U €€ PEryJIsiusl.

JdemoncTpanuu:

[Toptpetsr: A. 'ymGonbar, K. ®@. Pynbe, O. ['ekkensp.

Tabmuupbr u cxemsl: kapta «l[Ipupogusie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranu3sMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH NOMYJSIUU HHDY30pUU-Ty henbkuy, «IlumieBsie nenmy.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktrueckas padota Ne 2. «Ilomcué€T MIOTHOCTH MOMYJISAIIUNA PA3HBIX BUOB
pPacCTEHHUID.

Tema 4. CooOmecTBa M 3K0JI0rMYEeCKHE CHCTEMBI.

CooO1miecTtBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantsel. CBs3u B
OHOLIEHO3E.

DKoyoruueckre CcuctemMbl (d9KkocucteMbl). IloHarne 00 3KocucTeME U
ouoreornieHoze. DyHKIMOHANBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (MUIIEBbIE) YPOBHU OHKOCUCTEMBI. [luIneBble IemM W CETH.
OcCHOBHBIE MOKa3aTeau HKOCUCTEMBbI: Ouomacca, MNPOAYKIUSA. DKOJIOTHMYECKHE
NUpaMUAbL: TPOMYKIWHA, YHCICHHOCTH, Owuomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIALMs, pazBuThe. CyKIlecCusl.

[IpuponHble PKOCUCTEMBL. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOWHOIO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHHE arPO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroitunBoctu dkocucteMm. CoxpaHeHUE
OHMOJIOTUYECKOTO0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemecTBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0anbHOM H3KOCUCTEMBbl. J[MHAMUYecKoe paBHOBeCcME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BelIeCTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriaepoja,
a30Ta). 30HAbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPONIOTCHHBIC U3MEHEHHS B Onocdepe.
['mo6anbHbBIE YKOJIOTHYECKUE TIPOOICMBI.

CocyniecTBoBaHUE IPUPOABI 51 YEeJI0BEUECTBA. CoxpaHneHnue
Oouropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBaA pallOHATBLHOTO
yOpaBleHUs NPUPOJHBIMU pecypcaMd W HUX HCMOJb30BaHue. JlocTuxkeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponusie cooOmiectBay, «llemu nuTaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOTIOTEHHBIE  BO3JICUCTBUS HA  NOPUPOAY», «BaxHeWmme HMCTOYHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BOA», «llouBa — BaxHeMIlas COCTaBIAIONIAs
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil d3ddex», «DakTopbl
pPaZMOAaKTUBHOTO 3arpsi3HeHus Oumocdepb», «OO0mas cTpykrypa Omocdeps»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOIE».

O6opynoBanue: Mojelb-amIuKanus «Tunuuable OMOLEHO3b», TepOapuii
«PactutenpHblie COO0IIECTBaY, KOJUIeKIIMM «buorienos3», «Bpeaurenu BaxHEeHIIINX
CEIbCKOXO3SUCTBEHHBIX  KYJbTYyp», TepOdapuu W KOJUIEKIUM PACTCHUH U
YKUBOTHBIX, MIPUHAJJICKAIINE K Pa3HBIM 3KOJIOTHYECKUM TPYIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepanuu, H300pak€HUsS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI  I10
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEIAHEI'O  OBILIEI'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarTCiS TpeOOBaHUS K pe3ysibTaTam
OCBOCHHMSI  OOydYalolMMHUCA MPOrpaMM  CpeIHEro oO0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOEHUsA IpeaMera «buomorus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHCKON
rpaXAaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOy4YeHUI0O OUOJIOTUH,
[[eJICHAIIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTM Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHUs, HAJIW4YME HKOJOTHUUYECKOTO TMPaBOCO3HAHMS,
CIOCOOHOCTH CTAaBUTH 1LIEJIM U CTPOUTH KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buonorus» AoCTUTraroTCs B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHHS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEW TMO3UIMK JIMYHOCTH, TATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPYJla U CTApPIIEMy OKOJICHUIO,
B3aMMHOT'0 YBa)KCHUS, OCEPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpaAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOSIE U
OKpY>KaroUen cpee.

JIugHOCTHBIE pE3yibTaThl OCBOEHUs ydeOHoro mpeamera «buomorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNi, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOTO
ONBITA M OMbITA JIEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIBHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN TO3UIIMU 00YUaAOIIETOCS KaK aKTUBHOTO M

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTHUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJEHCTBHS JIOJCH ¢ pasHbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COL[MAJIbHBIM TOJO0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M HCCIENOBATENbCKUX 3aJa4, YBaXKUTEIbHOIO
OTHOLIEHUSI K MHEHHIO OIIMOHEHTOB MpPH OOCYXIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOTMYECKOTO CONEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOU TPaK1aHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IIEpEN
Ponuuou, ropmoctu 3a cBOM Kpai, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
IIPOIIJIOE ¥ HACTOSALIEE MHOIOHAMOHAIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JNOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBICHUE H
pa3BuTHE OHMOJIOTMM, MOHUMAaHHUs 3HAUYE€HHUS OHOJOTMM B IIO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00I1IeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammurte OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 M IMPUHUMATh OCO3HAHHBIE pEUICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMTEISIM, CO3/JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusaMu Haponos Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIEHUH];



MOHUMAHHUE 3MOIIMOHAIBHOTO BO3/ICHCTBUS )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnuTaHus, PopMHUPOBAHUSA KYJbTYPHI 3J10POBbS U
IMOIMOHAJIBLHOIO 0JIaroNmoJyYns:

NOHMMAaHUE W peaju3alus 370pOBOro M Oe3omacHOro oOpa3a KHU3HU
(3mopoBoe  mUTaHUE, COOJIIOJIGHUE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOaaHCUPOBAHHBIA PEXKUM 3aHATHM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOIO K KOMIIETEHTHOTO OTHOUIEHUS K
c0OCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IIEHHOCTH TIPaBUJ HWHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHME MOCJEICTBUN W HENPUITHUS BPEIHBIX NPUBBIUEK (YHOTpeOJIeHUS
aJIKOTOJI51, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTHUBHOW JAESTEILHOCTH TEXHOJOTHYECKOM M COLMATbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIHBHO
BBITIOJTHATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3UuyHbIM cdepaMm npodecCHOHANBHON JESTEIHHOCTH, YMEHUE
COBEpIlaTh OCO3HAHHBIA BBIOOpP Oyaymed npodeccun U peasu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
IIPOTSKEHUU BCEU KU3HU;

7) 3K0JI0OrH4eCKOro BOCIMTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOEe OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlECTBOBAaHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPHI: TMPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCIEACTBUN s
OKPYKaroIIEH CPEbL;

OCO3HaHUE riI00aJbHOTO XapaKTepa AKOJOTMYECKUX MpoOJieM U MyTel HxX
penieHus;

CIIOCOOHOCTh HCMOJIb30BaTh NpuoOpeTaeMble MpPU H3YYEHUU OUOJOTUH
3HAHUST W YMEHUS TPU PEHICHHH TpoO0ieM, CBSA3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZICHHE  TpaBWJI  MOBEACHHUS B MPHUPOJIE,
HaIlpaBJ€HHBIX HA COXPAaHEHUE PABHOBECHUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHCTEM, OHOChEpPHI);



AKTUBHOE  HEINPUATHE JECUCTBHUM, NPUHOCAIIMX Bpel  OKpPYXKaroLIeH
OPUPOAHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJArOoNMpUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJM4YUe Pa3BUTOrO FKOJIOTMYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCS UMHU B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLHMAIBHOMU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JESITEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE SA3BIKOBOM M UYMUTATEIbCKOW KYyJNbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUDA;

NOHUMAaHUE crnenu@uKku OHOJOTUM KaK HayKd, OCO3HaHUS €& polu B
(GbopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeAcTaBlIeHUs 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oOmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pEeUIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW IMBHIM3AINU:
oOecrieuyeHrss HOBOTO YPOBHSI Pa3BUTHsSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh pPECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHrss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHMOJOTMYECKHX 3HAaHUU B ILENIX
MOBBIIIEHU OOIWIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KakK
COCTaBHOM 4acTU (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydarouuxcs, Gpopmupyemon
MIPU U3YYE€HUU OUOJIOTUH;

NOHUMAaHUE CYIUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIy4YaeMble 3HaHHS [JIs aHaiu3a u
OOBSICHEHUSI SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOMSIINX B HEM MU3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHHMsS] HAa OCHOBE HAy4yHbIX (AaKTOB U
UMEIOIIUXCS JaHHBIX C IIeJIbI0 TIOYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus npooyieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME IIEHHOCTHM HAYYHOW AESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIE0BATENbCKYIO JEATEIBbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM0o00pa30BaHUI0, K AKTHBHOMY TIIOJYyYCHHIO HOBBIX 3HAHMH 1O OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIEHAYYHBIC MOHITHUS, OTPaKarolre
[EJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUu(PUKYy METOJIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SBJICHUE, MPOLecC,
CUCTEMA, HAy4YHbIN (DaKT, MPUHIIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleloBaHMe,  HaONMIOJIeHWe, HM3MEpPEHHE, OKCIEPUMEHT H  JPYTrHux),
yHUBEpCAJIbHbIC ydeOHbIe JAcHCTBHsS (IO3HABaTeJbHbIC, KOMMYHHKATHUBHBIC,

PETyJISITUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMSI M  yHUBEpPCalbHble y4eOHbIE JEUCTBUS B
MO03HABATENILHON U COLIMATILHON MPAKTUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrpPaMMbl CPEIHEr0 OOLIETro
00pa30BaHMs TOJKHBI OTPAXkKaTh:

OgBianenue YHHMBepCaJbHBIMH yueOHBIMU NM03HABaTeJbHbIMH
ACHCTBUSIMM:

1) 6a30Bble Joruvyeckue aeMcTBUsl:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W AKTyaJlU3UpoBaTh  MpoOIJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHMUSI, KjaccuuKaim, 0000I1IeH s ), pACKPbIBATh CMBICI
OMOJOTUYECKUX MOHATUN (BBIAETATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIIUBATh
CBSA3M C JIPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI JACSITEIBHOCTH C TIOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTMYECKHUE MOHATUA ISl OOBSCHEHUS (PAKTOB U SIBICHUMN
YKUBOW NPHUPOJBI;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JE€AyKTUBHBIE, IIO
AHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMSI B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeactea Ui pEeICTaBIICHUS
CYIIECTBEHHBIX CBSI3€l M OTHOLIEHUN B M3Y4YaeMbIX OMOJOTMYECKHX OOBEKTaX, a



TaKK€  MPOTUBOPEUMU  PA3HOrO0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHHUS MPOOJIEMBI C yYETOM aHAIM3a WMEIOIIUXCS
MaTePHATBHBIX ¥ HEMATEPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCTEACTBUHN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINIOJIHATH pabOTy B  YCJIOBHUSAX  PEAJBHOTO,
BUPTYAJILHOTO 1 KOMOWHUPOBAHHOTO B3aWMO/ICHCTBHS;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEILCKUE 1eHCTBUA:

BJIAJICTh HAaBBIKAMH YUEOHO-HCCIIEA0BATEIIBCKOW M TPOCKTHOM JICSITCIIBHOCTH,
HaBBIKAMHM  pa3pelicHus MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIONCKY METOJIOB PEIICHHUs MMPAKTUYECKHUX 3a/1a4, TIPUMCHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3NIMYHBIE BUJBI JCSITEIBHOCTH 10 TMOJIYYEHHUIO HOBOTO
3HAHUS, €r0 HMHTEPIpPETAIlMH, NPEOOpa30BaHUI0O M NPHUMCHCHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3JTaHUH YICOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIN TUT MBINIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
NEATETBHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUTNOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIS JIOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TIOJNIYYCHHBIC B XOJC pCIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYCCKU OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OI[CHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISTh II€JICHANIPABICHHBIM TOUCK TEpPEeHOCa CPENICTB M CIOCOOOB
JEHCTBUS B MPOGECCHOHAITBHYIO CPEy;

yMETh TIEPCHOCHUTh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTUYCCKYIO 00JIacTh
KU3ZHEICATCITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE TOJIXOJbI M pEIICHUs,
CTaBUTb MPOOJIEMBI M 3a/1a49H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(MOpMAIUHU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTMYECKUX CIIOBApSAX U
CIIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTEpHETE), aHAIU3UPOBATH



UH(OPMAITUIO PA3THMYHBIX BUJIOB B (DOPM TMPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynIMpoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOJBI MPHU MOWUCKE U
otOope Onosiornyeckoil nHpopManny, HEOOXOAUMOM ISl BBHIOTHEHHUS] YUeOHBIX
3a/ay;

npUOOpeTaTh OMNBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSATENIFHO  BBIOWpAaTh  ONTUMaJIbHYI0  (OpMYy  TMpeACTaBICHUS
ouosnornyeckoi uHbopmaru (cxeMbl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpejaAcTBa Npu padoTe C
OMoJornyeckod HHPOpMalUMen: MNPUMEHATh XHUMHYECKHE, (Qu3nyeckue u
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (HOPMYJbI, a00peBHaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HaTrJIIHOCTH;

BJaJeTh ~ HABBIKAMU  PACIO3HABaHMA W 3aIIUTHl  WHQOpMAIIHH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgyajieHue YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU 1€CTBUSIMM:

1) oOenme:

OCYILIECTBJISITh KOMMYHHUKAIIMHU BO BceX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHM MO CYIIECTBY OOCYyX AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHTEIBHO BBITIOJIHCHHS TIpejIaraeMon
3a/1au, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCThH MO3UIMN JNPYTUX YYACTHUKOB
JIMAJIoTa UK JTUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHMS, TNOHMMAaTh 3HAYECHUE
COIMAJIBHBIX 3HAKOB, TPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, MOHUMATh
HaMEpEeHUs IPYTUX JIOJeH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIH30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1€ TeJIbHOCTh:

MOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIAWBUIYAJTbLHON
paboThI MPU PEIICHUH OMOJIOrMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd€ToM O0OmIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJO0T0 YJieHA KOJIEKTUBA;



IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacnpenensiTh poiau € YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXAaThb pE3yibTaThl
COBMECTHOU palOThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHJIbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIECHUBATHL HAEHU C TO3UIMU HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJSSTUBHBIMU A€HCTBUSIMM:

1) camoopranusaums:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUSA NpPOOJIEM U UX
pElIEHUS B )KU3HEHHBIX U YUEOHBIX CUTyalUsAX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JICMCTBMSIX M MOCTYNKAaX MO OTHOIICHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYHIECTBJISITh IMO3HABATEIBHYIO JESATEIBHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7]aul B 00pa30BaTEIIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJIATh IUJIaH pEHIeHHs MpoOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TPOSBICHHUIO IMHPOKOW JPYIUIIUN B
pa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATh CBOM 0Opa30OBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTbh KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh  HABBIKAMHM  TIO3HABATENbHON  pedJeKkcud Kak  OCO3HaHUS
COBEpLIAEMBIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HMX pE3yJNbTAaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedIEKCUU AJI OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHMBaTh PUCKU M CBOEBPEMEHHO NPUHHUMATh PELICHHUS MO HUX
CHI)KEHUIO;



IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIUX [PU aHAIW3E pEe3yJIbTaTOB
JEATEbHOCTH;

3) npuHsATHE Ce0H U APYTrHUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEJOCTATKUA U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apPryMEHTBl JPYyIUX NpPU aHAIN3E pEe3yIbTaTOB
JEATENBbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMU APYTOro YeJIOBEKa.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBOeHUs mporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npenamera «buomaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHMM, BUIBI JAESITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yUYEOHBIX CHTYallMAX, a TAaKKE€ B pPeaTbHBIX
KU3HEHHBIX CHUTyaIlUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpenmeTHbIE pe3yNbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJIEpKAHUE OWOJOTHYECKUX TEPMHUHOB M TMOHSTHH:
KHU3Hb, KJIETKA, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB U IPEBpaIlCHHE
HEPTUM), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBass OpraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHAsl, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKyJsipHOH Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunosa) u yuenust (0 1eHTpax MHOTrooOpasusi u
MPOUCXOXKJEHUS KyJbTypHbIX pacTeHuil H. V. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIaMHU HAYyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMHCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBICHUH, OpraHu3alus W NpPOBEJICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyEMBbIMU BEJIMYMHAMH, OOBSICHEHHE IOJTYyYEHHBIX



pe3yIbTaTOB, MCIIOJIH30BAHHBIX HAYYHBIX MOHSITHH, TEOPHM W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNSTh CYIICCTBEHHBIC MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IPOIIECCOB: OOMEHa BEIECTB U MPEBpALICHHUS PHEPIUU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOT0 M JHEPreTHUYecKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Melo3a,
OIIOIOTBOPEHUS, PA3MHOXKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH MOJyUYEeHHBbIE 3HAHUS i1 OOBSICHEHHS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHATUSA NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI M 3JI0POBBS
OKPYKAIOIINX JIFOJCH, COONIIOIEHUS HOPM IPaMOTHOTO TIOBEJICHHUSI B OKPY KArOIIeH
IPUPOHON cpene, MOHMMAaHUE HEOOXOJWMOCTH WCIHOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomoruu U OMOTEXHONOTHIH Uil  PalMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh »JJICMEHTApHbIE TEHETHYECKHE 3aJayd Ha MOHO- H
IUTUOPUIHOE CKpEllMBaHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl MPEICKa3aHMsl HACIEIOBAHUS NMPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBIMOJIHATh JIa0OpaTOpHBIE M TpaKkTUYeCKHe paboThl, cOOII0IATh
npaBuiia Mpu padboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HWHTEPIPETHUPOBATH HHEOOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGMOPMAIIMH, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE aCleKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeAHIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BATh OHATUITHBIN arnmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» e 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HaHHUA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHs, O BKIJIaJleé POCCHICKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa ISl pelICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHOJOTMYECKUX TEPMHUHOB M TMOHITHIA:
BU/I, TIOMYJISALINS, TeHOMOH/, SBOJIONHS, ABUKYIINE CUITBI ((PaKTOPHI) IBOIIOINUH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHIIO00PAa30BaHME, JKOJIOTHUECKHE (PAKTOPHI,



PKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTbI, LENu MUTaAHUA,
AKOJIOTUYECKas MUpaMuaa, OUOreorieHo3, ouocdepa;

YMEHHUE U3JIarath OHOJIOTUYECKUE TEeOpuu (dBOJIIOIMOHHAs Teopust Y.
JlapBUHa, CHHTETHYECKass TEOPHUsS HBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoabieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBiICHUU U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEICIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
ONHUCAHUE KUBBIX CHUCTEM, IMPOILECCOB U SIBJICHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKAY HCCICIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYCHHBIX
pe3yJIbTaTOB, WCIOJB30BAaHHBIX HAYYHBIX TOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OMOJIOTHUECKHUX
00OBEKTOB: BHJIOB, TMOIYJISIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOT€OlIeHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEIACTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOIEHHOCTU
OpTraHU3MOB, JEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEPEHOCA
BEIIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH MOJIYyUYCHHBIC 3HAHUS JJIi OOBSICHEHUS OUOJOTHUYECKUX
MPOLIECCOB U SIBIICHUU, JUISl NMPUHIATUSA MPAKTHYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 3/0pPOBbSI M 370POBBS
OKpY>KaloIUX JIF0/IeH, COOJII0ACHUS HOPM TPaMOTHOT'O TIOBEJICHUS B OKPY Karolen
MPUPOJHON Cpejie, TMOHMMAaHWE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOM OUOJIOTUH JIJISl PAllMOHATILHOTO MPUPOAOTOI30BAHUS;

YMEHHE peuiaTh 3JIEMEHTapHble OUOJOTUYECKUE 3aJ1aud, COCTABJISTh CXEMBbI
NepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (IIETH MUTaHUS);

YMEHHE BBINOJHATh JA0OPATOPHBIE M TPaKTUYECKUE pPadOThI, COOIIOAATh
npaBuiia rpu padboTte ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HWHGOPMAIIHIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHBIE 3HAaHHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIIMH, HAYYHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEeMBI
COBPEMEHHOCTH, OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE ¥ YCTHBIE COOOIIEHUS,
000011ast Onoyoruueckyro MHGOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHSATUMHBIN anmapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne i/

HaumeHoBaHMe pa3/iesioB U TeM
NMPOrpamMMbl

buosnorns xak HayKa
JKuBbIe CHCTEMEI U BX opraHu3anusa
XHUMHUYECKHUM COCTaB U CTPOCHUC KIICTKU

)KI/IBHCZIGSITGJIBHOCTI) KIJIICTKHN

Pa3MHOXeHME U MHAMBUAYAIBHOE PA3BUTHE
OpraHUu3MOB

HaCJ'Ie,Z[CTBeHHOCTB U U3MCHYHNBOCTH
OpraHnu3mMoB

Cenekiust opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

KoanuecTBo 4yacoB

Bcero

34

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThbI

0.5

1.5

DJIeKTPOHHBbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypcsbl

bu6mmorexa [{OK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢292

bu6nmoreka [JOK
https://m.edsoo.ru/7141¢292

bu6nmoreka [JOK
https://m.edsoo.ru/7141¢292

bu6nmoreka [JOK
https://m.edsoo.ru/7141¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [JOK
https://m.edsoo.ru/7141¢292




11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/mm
NMporpamMmblI

DBOIIIOIIMOHHAS OMOIOTHUA

BO3HI/IKHOBGHI/IG u paSBI/ITI/Ie JKHU3HHU Ha
3emie

Opranusmel 1 OKpyKaromas cpeaa

Coo00111eCTBa U DKOJIOTHYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoaunuecTBo 4acoB

Bcero

34

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

1.5

0.5

3.5

JIEKTPOHHBIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bubmmorexa [{OK
https://m.edsoo.ru/7f41cc74

bubmmorexa [{OK
https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74







IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Tema ypoka

buomnorus B cucteme HayK

Mertozs! MO3HAHMS JKUBOU IIPUPOJIBI.
[TpakTnueckast padora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX METOJOB MPU
M3Y4YEHUU OMOJIOTHYECKUX OOBEKTOBY

buonornueckue cUCTEMBI, IIPOLIECCHI U UX
U3y4YeHUe

XUMHAYECKHUH cOCcTaB KIEeTKU. Boma u
MUHEpaJIbHBIE COTH

benku. CoctaB u cTpoeHne OSIKOB

®epMeHThI — OHOJIOTHYECKHE
karanuzaTtopsl. JJabopaTopras padora Ne 1
«/3yueHune KaTalTuTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMeEpe aMUIIa3bl WK
KaTasa3bl)»

VraeBoapl. JIunuael

Hyxneunosbie kucinorsl. AT®

KoanuecTBo 4yacoB

Bcero

KonTtpoJsbHsbie
padoTbI

IIpakTH4eckune
padoThI

0.5

0.5

DJIeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122

bu6mmoreka [JOK
https://m.edso0.ru/863e6564

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.ru/863e6870

bu6mmoreka [JOK
https://m.edso0.ru/863e6d5¢




10

11

12

13

14

15

16

17

18

19

HcTopust 1 MeTOABI U3yUEHUS KIETKU.
Knerounas reopus

KneTka kak 1enocTHas xKuBasi cCUCTEMa
CrpoeHune 3yKapuoTUYECKON KIIETKH.
JlabopaTtopnas pabota Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHUM, )KUBOTHBIX,
rpubOB U OaKTepUid MO MUKPOCKOTIOM Ha
TOTOBBIX MUKPOTIpETapaTax U uX OMUCAHUE)»

OOMEH BELIECTB MM META00TN3M
dorocuuTe’. XeMOCUHTES

DHepreTUIecKuii 0OMeH

JKM3HEHHBIN UK KIETKH. J[eleHne KIeTKu.
Muro3. JlabopaTopHas padota Ne 3
«Habmronenre MuTo3a B KJIeTKaX KOHYHKA
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenapaTax»

buocunres 6enka. Peakius MatpuaHOTO
cuHTe3a. TpaHCIAIUI-OMOCHHTE3 OelTKa.

0O00060menue mo teme" XKuzuenesareapbHOCTh
KIIETKI"

Hexnerounsie GopMBbI )KU3HU — BHPYCHI

CDOpMBI Pa3MHOXKCHHA OPraHNu3MOB

0.5

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e¢6e88

bu6mmoreka [JOK
https://m.eds00.ru/863e61f0
https://m.edsoo.ru/863e716¢

bubmnoreka [IOK
https://m.edsoo.ru/863e766¢

bubmnoreka [IOK
https://m.edsoo.ru/863e7c¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [IOK
https://m.edsoo.ru/863e7dc4

bubmnoreka [IOK
https://m.edsoo.ru/863e796¢

bu6mmorexka [JOK
https://m.edsoo.ru/863e¢796¢

bu6mmorexka [JOK
https://m.edso00.1ru/863e7540

bu6mmorexka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863¢e83 1e




20

21

22

23

24

25

26

27

28

29

Meiios

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

OmnonorBopenue. Jlaboparopnas padora Ne
4 «M3yueHue cTpoeHus NOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEapaTax»

WNHauBuyansHOE pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYHNBOCTH

3aKOHOMepHOCTI/I HACJICOOBAHUS ITPHU3HAKOB.
MOHOFI/I6pI/II[HOC CKpCIIMBAaHUC

JurnbpuaHoe cKpemmuBanue. 3aK0H
HE3aBHCHUMOTO HACJIEAOBaHUS IPU3HAKOB

CuenneHHoe HaclleJOBaHUE TPU3HAKOB.
JlabopaTtopnas pabota Ne 5 «M3yuenue
PEe3yIBTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEUIUBAHUS Y AP030(HUIIbI
Ha TOTOBBIX MUKpOTpEnapaTax»

I'enernka nomaa. HaciaenoBanue NIPpHU3HAKOB,
CIHCIIJICHHBIX C ITIOJIOM

N3menunBocTs. Henacnencreennas
W3MEHYHMBOCTH. JJabopaTopHas padota Ne 6.
N3ydenue Moan(puKamoHHON
MN3MEHUYUBOCTH, IOCTPOECHNE BapHALIMOHHOTO
psia ¥ BapMallMOHHOW KPHUBOWD)

HacnencrBeHHast H3MEHYHBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3

0.5

0.5

0.5

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6nmoreka [JOK
https://m.eds00.ru/863e81b6

bu6nmoreka [JOK
https://m.edso0.ru/863e8436

bu6mmoreka [JOK
https://m.eds00.ru/863e8612

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

bubmnoreka [IOK
https://m.edsoo.ru/863e¢89a4

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe




30

31

32

33

34

MYTaIui y 1po30QHiIbl Ha TOTOBBIX
MHUKpOIpenapaTax»

I'eneTnka yenoBeka

PesepBHbIil ypok. O6001IEHHE TIO TEMe
«HacnencTBeHHOCTh U HF3MEHYHBOCTh
OpPTaHH3MOB»

CeJ’IeKI_II/ISI KaK HayKa U IIponecc

MeTOI[BI 1 JOCTMIKCHUA CCIICKIIUN paCTeHI/Iﬁ
N ) KMBOTHBIX

bruoTtexHomorus kak oTpacib MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9214

bubmnoreka [IOK
https://m.eds00.ru/863e¢9336




11 KIIACC

Ne i/

Tema ypoka

DBOJIIOLHS U METOJbI €€ N3YUEHHUS

HcTopus pa3BuTHS NpeAcTaBlieHui 00
HBOJIIOLIAN

MukposBonronus

[Tomynsmus kKak IeMeHTapHAas eIUHUIA
BHJIa U HBOIOIMU. JlabopaTtopHas padbora Ne
1 «CpaBHEHUE BUIOB 1O
MOP(OTIOTHIECKOMY KPUTEPHIO

JIBmKyIue cuibl (31eMeHTapHbIe (PaKTOPHI)
HBOJIIOLUH

EctecTBeHHbIi 0TOOp U ero hopMbl

Pe3ynbTaThl 3BONIIOLNY:
IpUCIIOCOOIEHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. Jlaboparopnas pabora No
2 «Omncanue MpucrnocoOIeHHOCTH
OpranusMa M €€ OTHOCHUTEIILHOTO
XapakTepa

HarmpaBnenus 1 myTH MaKpO3BOJIIOLIMH.

KoaunuecTBo 4acoB

Bcero

KonTtpoJubHsbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

JIEKTPOHHbIE
undgponbie
oOpa3oBaTe/ibHbIE

pecypcebl

bubmnoreka [IOK
https://m.edsoo.ru/863ea20e

bubmnoreka [IOK
https://m.edso00.ru/863€9570

bu6mmorexka [JOK
https://m.edsoo.ru/863e9¢cle

bu6mmorexka [JOK
https://m.edso0.ru/863€99¢c6

bu6mmorexka [JOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edso0.ru/863e9ed0

bu6mmorexka [JOK
https://m.edsoo.ru/863e91fde

bu6mmoreka [JOK
https://m.edsoo.ru/863e9¢cle




10

11

12

13

14

15

16

17

18

19

20

21

22

HeoOpaTtumocTs 3BOMIONNN

Ucrtopus xu3Hn Ha 3emiie U METObI €€
W3y4YECHUS

I'unoressl MPOUCXOKACHUS )KU3HU Ha 3emile

PazButue xxu3Hu Ha 3eMiie 1o 3paMm u
epuoiam

OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIILHOTO
¥ J)KUBOTHOTO Mupa. [Ipaktuueckas pabora
Ne 1 «M3yueHue uckomnaeMbIX OCTaTKOB
pacTeHU U )KMBOTHBIX B KOJIEKLIUSAX

CoBpemeHHast cucTeMa OPraHuYecKOro MUpa
DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JBwxytiue cuibl ((pakToOpsl) aHTPOIIOTeHE3a

OcCHOBHBIC cTaauu 3BOJIOIHH YCIIOBCKA

YenoBeueckue pachl U MPUPOTHBIC
aJlanTaluy 4eoBeKa

PesepBubIil ypok. O6001IEHIE TIO TEME
«Bo3HUKHOBEHHE M pa3BUTHE KU3HHU Ha
3emue»

DKOJIOTHUS KaK HayKa

Cpenpl 0OuTaHUS U SKOJIOTHYECKHE
(baxTopsl

Aobuotndeckue axktopsl. JJaboparopHas
pabota Ne 3. «Mopdomornyeckue

0.5

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/863eas5a6

bu6mmorexka [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48¢e

bu6mmorexka [JOK
https://m.edsoo.ru/863eac2c

bu6mmorexka [JOK
https://m.edsoo.ru/863ecad44

bu6mmoreka [IOK
https://m.edsoo.ru/863caca

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

bubmnoreka [IOK
https://m.edsoo.ru/863eb10e




23

24

25

26

27

28
29

30

31

32

33

34

0COOEHHOCTH pacTeHUl U3 pa3HbIX MECT
oOutanus». Jlaboparopnas pabota Ne 4.
«BrnusiHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa

buotnyeckue pakTopsl

OKOJIOTUYECKHE XapaKTEPUCTUKU
nomynsinun. [Tpaktudeckast padora Ne 2
«IToacy€T MIOTHOCTH MOIYJISIUI pa3HBIX
BHJIOB PaCTECHUIN»

Coo01iecTBa OpraHu3MOB — OHOIEHO3

OKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI)

OCHOBHBIE IOKA3aTEIH YKOCUCTEMBI.
Oxonorudeckue nupamuabl. CBoiicTBa
skocucreM. Cykueccus

HpI/IpOI[HBIe 9KOCHCTCMbI
AHTpOHOl"CHHBIe OKOCHCTEMbI

buocdepa — rnobdanpHas 3xocucTeMa
3emuu

3aKOHOMEPHOCTH CYIIIECTBOBAHHUSI
onocdepnr

YenoBedecTBo B Onochepe 3emiu

CocymiecTBoOBaHUE IPUPOIBI U
YeJI0BEUECTBA

PesepBHbIil ypok. O600IIEHHE TEMBI
«Coo0111ecTBa M 3KOJOTHUYECKHE CUCTEMBD»

0.5

bu6mmoreka [JOK
https://m.edsoo0.ru/863eb348

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmorexka [JOK
https://m.edsoo.ru/863eb46a

bu6mmorexka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [JOK
https://m.edso0.ru/863ebb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale




OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo
«IIpocBemieHue

* buonorusa. O6mas 6uonorus, 10 kmace/ Cupornaszos B.U., Aradonosa 1.b.,
3axapoBa E.T., O01iecTBO ¢ OrpaHU4Y€HHON OTBETCTBEHHOCTHIO «[PODAY;

AxkumonepHoe obuiectBo «M3narensctBo «lIpocBenienuer

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA
®denepanbHas paboyas nporpamma o yueonomy npeamety "BUOJIOTUA" (nns

obOyuaromuxcst 10-11 knaccon)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
bub6manorexa IJOK

https://m.edcoo.ru






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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Bnapgeney ®ateesa Onsra CepreesHa
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