AJIMUHHCTpPAaNUsi MyHHIMNIAJBHOTO 00Pa30BaHUA
APpPKaJaKCKOro MyHMIUNAJIBHOT0 paiiona CapaTtoBcKoii o0JiacTu
MyHununajibHoe 010/1:KeTHOe 00111e00pa30oBaTeIbHOE YUpPeKIeHue —
cpeaHsisi o0meo0pa3oBaTeibHas mMKoJa Ne2 ropoaa Apkagaka CapaToBckoii 001acTu

«PaccmoTpeno»

«CoracoBaHo»

PykoBogurens IIIMO  yuwuteneil | 3amectutens nupekropa no YBP

€CTCCTBCHHO-HAYYHOI'O IMKJIa

Mopososa M.M..

[Ipotokon Ne 1
oT «29 » aBrycra 2023r.

CaparoBckoii oonacTu

Baitrymesa JI.M.

«30» aBrycra 2023r.

MBOY-COIII Ne2 ropona Apkanaka

«YTBEpxKIAAI»
HupexTop
MBOY-COII Ne2 ropoma Apkagaka
CaparoBckoii 001acTi
Kpasuoga 3.B.

[Ipuka3 06 yreepxaeanu OOIT OO0
Ne 398
oT «31» aBrycra 2023r.

PABOYASA ITPOI'PAMMA

NOKYMEHT NOANMMNCAH
ONEKTPOHHOW MOAMNUCHIO

CepTudukaT:
3B43EB8BC217CA7FA58390FB5E6D015B
Bnapeneu: Kpasuosa 3uHanga BnagvmuvposHa
[evictButeneHr: ¢ 16.09.2022 go 10.12.2023

OCHOBHOT'O O0IIIETO 00pa30oBaHMUs  \_ J

BHNOJIOTUA

y4eOHbIl nipenMeT «buonorusy, s 9 kinaccos.

CocraBuTe i NpOrpaMmabi:
I'pons Enena BacunbeBna, yunrens Ouonorun MbOY-COIL Ne2 ropona Apkanaka,

BBICIIAs KBAIM(PUKAIIMOHHAS KATETOPUs
MopozoBa Mapuna MuxaiinoBHa, yautenb ouonoruun MBOY-COIII Ne2 ropona Apkanaka,

rnepBas KBaHH(bHKaHHOHHaH KaTCeropusia

[IpunsaTo Ha 3acenanun
Mearornyeckoro coBeTa
LIKOJIBI, TpoTOKOJI Ne 1
oT «31» aBrycra 2023 1.

I'ox cocraBisienust nporpamMmmbi- 2023 r.



IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo OMOIOTUHM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpasoBanms, npenacraBieHHbix B DPI'OC 00O, a Takxke deaepanbHOl pabouyeld MporpaMMbl
BOCIIUTAHMSL.

[Tporpamma o OuOJOTMM HampaBjieHa HAa (OPMHPOBAHUE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
oOyyaroluXcsi 1 OpraHU3alfi0 M3y4yeHUs OUOJIOTMHM Ha JESITeIbHOCTHOM ocHOBe. B mporpamme mo
OMOJIOTHH YYMTHIBAFOTCSI BO3MOXKHOCTH yueOHOTro npenmMera B peanusanuu TpedoBanuit @I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yjbTaTaM OOydyeHus, a TaKXKe peaau3anus
MEXITPEIMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBaHus.

B nmporpamme mo Ouosioruu OmpenesnstoTcs OCHOBHbBIC LENH M3y4eHHs OMOJIOTHMHM Ha YPOBHE
OCHOBHOr0 0O01Iero o0pa3oBaHMsl, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHMSI IPOrpaMMbl 10 OHOJIOTHU:
JUYHOCTHBIE, METaNpeAMETHbIe, npeaMeTHblie. [IpeaMeTHble MiIaHUpyeMble pe3yJbTaThl JaHbl JUIS
Ka)KJI0T0 roJ1a U3y4yeHus: OMOIOTHH.

buonorus pa3BuBaeT mNpeICTaBICHHUS O IO3HABAEMOCTH >KUBOH MPUPOABI M MeTojaax eé
[IO3HAHUS, MO3BOJISIET C(OPMUPOBATh CUCTEMY HAy4YHBIX 3HAHMM O JKUBBIX CHUCTEMAax, YMEHHS HX
MOJIy4aTh, IPUCBANBATh U IPUMECHSATh B KU3HECHHBIX CHTYAIIHSIX.

buonoruueckas moarotoBka odecrneynBaeT MOHMMAHUE OOYYAIOIIMMHUCS HAYyYHBIX MPUHIUIIOB
YeNI0BEUYECKON JIeATEIbHOCTH B IIPUPOJIC, 3aKJIabIBAET OCHOBBI 3KOJIOTUYECKON KYIBTYPHI, 3J0POBOTO
o0pasa KU3HH.

HensiMu n3yueHrs OMOJIOTMU HA YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs SIBISIOTCS:

¢dbopMHpOBaHHE CHUCTEMbl 3HAaHMH O TpU3HAKaX U Ipoleccax IHKU3HEACSATEIbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH;

(dopMHpoBaHUE CUCTEMBI 3HAHUH 00 OCOOEHHOCTSIX CTPOEHUS, KHU3HEIEATEIbHOCTH OpraHu3Ma
YeJI0BEKa, YCIOBUSIX COXPAHEHHUS €TI0 3/I0POBBS;

¢bopMHpOBaHME YMEHHUH MPUMEHATh METOJbl OHOJIOTMYECKOM HayKu Il HM3y4yeHUus
OMOJIOTMYECKUX CUCTEM, B TOM YHUCIIE OpraHU3Ma 4elloBeKa;

(dbopMHpoBaHHE YMEHHUH MCIIOIB30BaTh HHPOPMAIIUIO O COBPEMEHHBIX JIOCTUKEHHUSAX B 00JacTH
Ouonoruu s OOBSICHEHMSI TPOIECCOB U SBJICHUHM JKMBOM NPUPOIABI U KU3HEAESITEIbHOCTU
COOCTBEHHOT'O OPTaHU3Ma;

dbopMupoBaHHe yMEHHUI OOBSCHSATH POJIb OMOJOTHUU B MPAKTUYECKOW AESITENBHOCTH JIOCH,
3Ha4YeHHEe OMOJIOTMYECKOro pazHooOpasusi A COXpaHEHUs OHocdepbl, MOCIEICTBHUS JeATeNTbHOCTH
YesoBeKa B IPUPOJIE;

(GbopMHpOBaHHE SKOJOTHYECKON KYJIbTYPbl B ILIENSAX COXPAHEHHS COOCTBEHHOTO 3/I0pOBbS U
OXpaHbl OKPYKaIOLIEN CPEIBI.

JlocTikeHue 1esiell MporpaMMbl IO OMOJIOTUU 00eCTIeYnBACTCS PeIICHUEM CIIEIYIOUINX 3a1ay:

npuobpereHue OOy4yalOUMMHUCS 3HAHUM O KUBOW MpPHPOJE, 3aKOHOMEPHOCTSX CTPOEHUS,
KHU3HEICITENILHOCTY U cpenoolpa3yromieldl pojii OpraHU3MOB, YEJIOBEKE Kak OHOCOLHaTIbHOM
CYIIIECTBE, O POJIU OMOJIOTMYECKONM HAYKH B IPAKTUYECKOM NeATETbHOCTH JIFOACH;

OBJIQ/ICHUE YMEHUSMH MPOBOJUTH HCCIEAOBAHUS C HCIOJIb30BaHUEM OHOJOTHMYECKOTO
000pyI0BaHUS U HAOIIOJEHUS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma,

OocBOeHHE MPHUEMOB paboOThl ¢ OHONOrMYeckor MHGOpMaluel, B TOM YHCIE O COBPEMEHHBIX
JTOCTIIKEHHSIX B 00J1acTH OMOJIOTHH, €€ aHaIN3 U KPUTHUYECKOE OLICHHBAHNUE;

BOCIIUTAaHHE OMOJIOTUYECKH M HKOJOTHMYECKH I'PAMOTHOW JIMYHOCTH, TOTOBOW K COXPaHEHUIO
COOCTBEHHOTO 3/10POBbSI K OXPaHbl OKPYKAIOIIEH CPEeIbl.



OO6miee 9MCIIO YacoB, OTBEICHHBIX U1l M3YUEHUsI OMOJIOTHH, coCTaBisieT 238 JacoB: B 5 Kiacce
— 34 4gaca (1 yac B Hegento), B 6 kinacce — 34 yaca (1 yac B Henento), B 7 kinacce — 34 vaca (1 yac B
HeJeno), B 8 kiacce — 68 yacoB (2 yaca B HeZen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemyiaraemprii B mporpaMme 1Mo OMOJIOTHH TMEPEYCHb JIA0OPATOPHBIX M MPAKTHYECKUX padOT
SIBJSICTCS. PEKOMEH/IaTEIbHBIM, YUUTEIb JIeJIAeT BHIOOP MPOBEICHUS JTa00OPaTOPHBIX padOT U OMBITOB C
y46TOM WHIUBUAYATBHBIX OCOOCHHOCTEH OOYYarOIMUXCsl, CIUCKAa JKCICPUMEHTAIBHBIX 3aJaHUM,
MpeiaraéMbiX B paMKaxX OCHOBHOTO TOCYJJapCTBEHHOTO K3aMeHa 10 OMOJIOTHH.



COAEPXAHUE OBYYEHUS 9 KJIACC

Tema 1. OBIIUE 3BAKOHOMEPHOCTH )KU3HU (5 yacoB)
buomornss kak Hayka. CBs3p OHONOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U APYTHMH

€CTECTBEHHBIMH HayKaMu, (puinocoueil, STUKOi, SCTeTUKOM U TpaBoM. Posnb 6rosoruu B popMUpOBaHUU
COBpEMEHHOM Hay4yHOU KapTuHbl Mupa. Cucrema Ouosornyeckux Hayk. JKuBble cuctembl (OMOCHCTEMBI)
KaK mpeaMeT nu3ydeHust 0nonoruu. OTINYre )KUBBIX CUCTEM OT HEOPTaHUIECKON TIPUPOIBI.

CpoiicTBa OMOCHUCTEM U WX pa3HOOOpa3ue. YPOBHH OpraHW3aluil OWOCHCTEM: MOJICKYIISIPHBIH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, 9KOCHCTEMHBIIN
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.

MeToasl TIO3HAHWSI JKHBOW TMPUPOIBI (HAOMIONEHWE, OKCIICPHUMEHT, OIHUCAHWe, H3MEpPEHUE,
KJIacCU(UKALIKS, MOJICTHPOBAHKE, CTATHCTUUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpux.

Tabmuubl 1 cxeMbl: «MeTOAbl TO3HAHMS >KUBOW TPHUPOABI», «OCHOBHBIC NPHU3HAKU >KUZHU,
«YpOBHU OpraHU3aly )KUBOU IPUPOIBI».

O6opynoBanue: Moaens Mouekyinsl JJHK.

Tema 2. 3BAKOHOMEPHOCTH )KU3HU HA KJIETOYHOM YPOBHE (10 4yacoB)

XHWMHMYECKUN COCTaB KIIETKH. XMMHUYECKHE JIEMEHTHI: MAaKpOJJIEMEHTHI, MUKPOJIEMEHTHI. Bona u
MHHEpaJIbHBIEC BEIIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BelecTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CocraB u crTpoeHue O€nKoB. AMHUHOKHUCIOTBI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYPHI OCJIKOBOW MOJEKYIIbI
(mepBrUYHasi, BTOpUYHAS, TPETUYHAas M YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonornyeckue GpyHKINU OEIKOB.

depMeHTHI — OHooruyeckue karaauzaTopbl. CTpoeHue (epMeHTa: akKTHBHBIN IIEHTp, cyOcTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunbl. OTinumns GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOpPOB.

VYrneBobl: MOHOCaxapuabl (TJIFOK03a, pudo3a U Ae30Kcupru003a), nucaxapuabl (caxaposa, JaKTo3a) u
noJjicaxapupbl (Kpaxmai, TJIMKOTeH, 1eJUTi0103a). buonornueckue GpyHKIMM yrieBoa0B.

Jlunuasl:  Tpuraunepuabl, Qochonunuael, crepoussl. ['mapodpmibHO-THIPOGOOHBIE CBOMCTBA.
buonoruueckue Qynkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIMJIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenue u pynxiun PHK. Buast PHK. AT®: ctpoenue u pyHKumu.

Hurtonmorus — Hayka o kieTke. KinetouHas Teopust — nmpumep B3aUMOJEHCTBUS uAeH U (QakToB B
Hay4YHOM ITO3HAHUHU. METObl H3yUEHHUs KIIETKU.

Knerka xak nenoctHas xuBas cucrema. OOmme npu3Haky KJIETOK: 3aMKHYTas HapyHas MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oernka.

Tunsl K1€TOK: dykapuoTHyeckas U npokapuoTudeckas. OCOOEHHOCTU CTPOEHMSI TPOKAPUOTUYECKOM
kinetkd. Knerounass crenka Oaktepuil. CTpoeHHe 3yKapHOTHUYEeCKOW KieTKU. OCHOBHBIE OTIMYUSA
PacTUTENbHON, )KUBOTHOM U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAINKC, HUX (YHKIUH.
[Tnasmarudeckas memOpaHna, e€ cBoiictBa u pynkiuu. [luronnazma u e€ opranousbl. OqHOMEMOpPaHHbBIC
opranounbl kietku: OIIC, ammapar [onbmku, JHU30coMbl. [lonyaBTOHOMHBIE OpPraHOMIBI KIIETKHU:
MUTOXOHAPHUH, T1acTuabl. [Ipoucxoxaenne MUTOXOHAPUHA U miactua. Buasl mnactun. HememOpanHubie
OpPraHOWIBl KIETKU: PHOOCOMBI, KICTOUHBIM IIEHTP, LEHTPUONIU, PECHUYKH, JKIYTHKH. DyHKIMH
OpraHoUJIOB KJIETKU. BkitoueHus. Sapo — perynsTopHbli UEHTp KiaeTku. CTpoeHue sapa: siaepHas
000J104Ka, KapUOIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.



Tpancnopr BemecTB B kieTke. OOMEH BEILECTB, WIM META0OIM3M. ACCUMMIIAIMS (IIACTHYECKHMA
0OMEH) U TUCCUMWIALMS (PHEPreTHUYECKUH OOMEH) — JIBE CTOPOHBI €IMHOTO Ipollecca MeTabonm3ma.
Posnb 3aK0HOB coXpaHeHHsI BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIu3ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbid. Pois pepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLIEHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBass U TeMHOBas (a3bl ¢oTocuHTe3a. Peakiuu ¢orocunTeza. DhHEeKTUBHOCTH
dotocunTe3a. 3HaueHue porocuHTe3a AN KU3HU Ha 3emiie. BrnusiHue ycnoBuit cpeibl Ha GOTOCUHTE3 U
CTIIOCOOBI TIOBBIIEHHS €TI0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocuHTe3. XeMOCHHTE3UpYIoIe OakTepuu. 3HAYCHHE XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B kieTke. Paciienienre BenecTs, BhIACIECHUE U aKKYMYIUPOBAHUE SHEPTUU
B KJIETKE. DTamnbl sHepreTuueckoro ooMena. ['nukonus. bpoxkenue u ero Bunsl. Kucnoponnoe okucienue,
Wik KieToyHoe nbixanue. OxucnutensHoe (docdopumupoBanre. IPHEKTHBHOCT IHEPTETUIECKOTO
oOMeHa.

Peakuuu marpuunoro cunresza. ['enernueckas mHpopmanus u JIHK. Peanuzanus renernyeckoii
nHpopManuu B KieTke. [ eHeTH4YecKuii Koa U ero cBoicTBa. TpaHckpunius — MaTpuuHbiii cuaTe3 PHK.
Tpancnsiuus — Ouocunre3 Oenka. Jranbl TpaHcaauuu. KogupoBanue amuHokucior. Poiabs pubocom B
OouocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB ([. W. VBanoBckwii).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUpYcoB. baktepuodaru. bone3sHu pacteHuid, )KUBOTHBIX U
4eJl0BeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnoneduuura yenoseka (BUY) — Bo3doyaurens CIIN/a.
OOparHasi TpaHCKpUIIIMS, peBepTa3a W HHTerpasa. lIpodunakTuka pacrnpoCTpaHEHHS BUPYCHBIX
3a00JIeBaHUH.

JdeMmoHcTpanum:

[Moptpetsr: H. K. Konbros, JI. U. IBanosckuii, K. A. Tumupsizes, A. Jlesenryk, P. I'yk, T. 11IBann,
M. lIneitnen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknnn, K. M. bap.

Tabmumer u cxembl: «Tumbl muTaHus», «MeTtabonusm», «MHUTOXOHIAPUSY, «DHEPrEeTHUECKHIA
obmen», «Xnoportacty, «Dotocuntesy, «Ctpoenne JJHK», «CtpoeHune u (QyHKIMOHHMpPOBAHUE TEHAY,
«Cunre3 6enka», «'eneTnueckuil kon», «Bupycsi», «bakrepuodarn», «CTpoeHre U KU3HEHHBIA LUK
Bupyca CIIM]/la, Oaxtepuodara», «Pemnmukaumsa [AHK», «llepumogudeckass Ttalnuma XHMHUYECKUX
3JIeMEHTOBY», «CTpoeHue MOJeKynbl BoAb», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYIbl Oenkay,
«Ctpoenne ¢epmenta», «Hykmnennonsie kuciotel. JHK», «Ctpoenune monexynsr AT®», «CtpoeHue
SYKapUOTHYECKON KIIeTKW», «CTpoeHHe >XMBOTHOM KiIeTKu», «CTpoeHHE pacTUTEIbHOM KIIETKU»,
«CTpoeHue NpoKapuoTHUECKOH KIETKN», «CTpOoeHHE aipa KIETKW», «Y TIeBOAbIY, «JIunuas.

Ob6opynoBanue: moaenu-anrumkanuu «Yapoenue JIHK wu Tpanckpumnius», «buocunres Oemkay,
«Ctpoenue kieTkn», moaenb cTpykrypsl JIHK, cBeroBoif Mukpockomn, o0opyaoBaHHe sl IPOBEIECHUS
HaONIO/IEeHNH, W3MEpEeHUH, OSKCIEPUMEHTOB, MHKpPOIpenapaTbl pPaCTUTENIbHBIX, JKUBOTHBIX H
OaKTepUaATHHBIX KIIETOK.

Huarpammsl: «PacnpeneneHne XMMUYECKMX DJJIEMEHTOB B HEXKHMBOM Ipupone», «PacmpenencHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 1. «MHoroo6pasue kinerok 3ykapuor. CpaBHEHUE PACTUTENBHBIX U

KHUBOTHBIX KIICTOK»
Ha60paTopHa51 pa60Ta Ne 2, «PaCCManI/IBaHI/IC MHKpOIIpEIapaToB C ACIIIIUMUCA KIICTKAMM

Tema 3. BAKOHOMEPHOCTU ’KU3HU HA OPTAHU3MEHHOM YPOBHE (17 4yacos)

Kietounsnii 1iuk1, WK >)KU3HEHHBIN UK KiaeTku. MaTepdaza u mutos. IIponecchl, mpoTekaromye B
uHTepdasze. Perummkanus — peakuust matpuunoro cunresa JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIIM
Habop — KapHOTHIL. [IUMIONIHBIN U TaIUIONIHBIA XpOMOCOMHBIE HAOOPbI. XpoMaTuabl. Llurtomornueckue
OCHOBBI Pa3MHOKECHHUS U MHAUBHUIYAJIbHOTO PAa3BUTHS OPTaHU3MOB.



Henenne knetku — muto3. Craguu mutosa. [Iponeccel, mpoucxoasiiyue Ha pa3HbIX CTAIUAX MUTO3A.
buonornueckuii cmbicn muto3a. llporpammupyemasi ruGesnb KJIESTKA — alloNTo3.

®dopMbl Pa3MHOKEHUSI OPTaHU3MOB: OECI0JIOe U T0JIOBOE. BUbl 6€cmonoro pa3sMHOKEHUS: JIEICHUE
HAJBOE, IMMOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE DPAa3MHOMKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHUE JJIs CEeTICKIINH.

[TomoBoOe pa3MHOXKEHUE, €T0 OTIUYHUSA OT OECITOIOTO.

Meiio3. Craguu Mmeito3a. [Ipoueccsl, npoucxoasaume Ha cTtaausax meinos3a. [loBegenue xpoMocoM B
Meno3se. KpoccuHrosep. bruonornueckuil CMbICII M 3HaYEHUE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHMsI MOJIOBBIX KJIETOK y )KUBOTHBIX. [10JIOBBIC JKeIe3bl: CEMEHHUKH U

anyHukd. OOpa3zoBaHME W pPAa3BUTHE IIOJIOBBIX KIETOK — ramer (CHepMaTro3ou]l, SHIEeKIeTKa) —
criepmaroreHe3 1 oporenes. OcoOEHHOCTH CTpPOEHUs SHIEKIETOK U criepMaTo30uoB. OMIoJ0TBOPEHHE.
[TapTenorenes.

WnpuBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (3MOpHOTEHe3). Tarmbl
SMOPHOHAJIILHOTO Pa3BUTUS Yy IIO3BOHOYHBIX JKUBOTHBIX: JpOOJEHME, TacTpyNsilus, OpraHOIreHes.
[ToctamOpuoHanpHOE  pa3BUTHE. THUNBl HOCTIMOPHUOHAIBHOIO  Pa3BUTHUA:  IpsIMOE, HENpsMoe
(munHOYHOE). BiusiHue cpeabl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHbBIE
YPOICTBA.

Poct u pazButne pacrenuii. OHTOr€He3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

Cenexkuus Kak Hayka M IpoLecc. 3apoXkKACHUE CeJIeKIMU U foMecTukanus. Yuenue H. 1. Basunosa o
LEHTPax MPOUCXOXKACHUS U MHOT000Opa3usl KyJIbTYpHbIX pacTeHU. LIeHTpbl NpoMCX0XKIEHUS TOMAITHUX
XKUBOTHBIX. COpT, IOpPOJ1a, LITAMM.

CoBpeMeHHbIE METOABI celleKUUU. MaccoBblii U MHIUBUAYAJIbHBIA OTOOPBI B CENEKIMHU PACTEHUH U
KHUBOTHBIX. OIleHKa 3KcTepbepa. bIM3KopoacTBEHHOE CcKpeliMBaHUE — HHOpUAMHT. Ywucras JIUHUA.
CkpeuBanue 4ucTbix JuHUH. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpelIUBaHUE —
ayropununr. OtnanéHHas ruOpuausanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IMOJIy4YeHHe
MOJIMIIIONOB. JIOCTHKEHUSI CEEKIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus kak orpacib NpoU3BOJACTBA. ['eHHast WH)KeHepus. DTarlbl CO3IaHUsI PEKOMOMHAHTHON
JHK u TpancreHHnsix opranu3moB. Knerounas wnxkeHepus. Kiietounble KylbTypbl. MUKpPOKIOHAIBHOE
pa3MHO)KeHHE pacTeHuil. KiloHnpoBaHME BBICOKONPOMYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.
Dkonornyeckue u arudeckue npodneMel. 'MO — reneTnuecku MOAN(UIIUPOBAHHbBIE OPraHU3MBI.

Jdemoncrpanuu:

[Toptpetsr: H. Y. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabmuips! U cxembl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX
pacreHuil», «BereraTuBHOEe pa3sMHOXKEHUE pacTeHMI», «Jlenenue kierku Oakrepuit», «CTpoeHue
IIOJIOBBIX KIJIETOK», «CTpoeHHe XpoMocoMbl», «Kimerouneli mukm», «Pemmmkanus JHK», «Mwutosy,
«Meiio3», «lIpsmoe wu HempsMmoe pa3BuTHE», «l'aMeToreHe3 y MIEKONUTAONIMX M YEIOBEKAY,
«OCHOBHBIE CTaJMM OHTOTeHe3a», KapTa «LleHTpbl HPOMCXOXKIEHHUS W MHOTrooOpasusi KyJIbTYPHBIX
pacteHuii», «llopoxpl nOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OtnanéHHas
rubpuauzanus», «Padotsr akagemuka M. @. MBanoBay, «llomumionnusy, «O0beKTbl OMOTEXHOIOTHIY,
«KiteTouHble KynbTypsl U KJIIOHHUpOBaHHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OOGopynoBaHue: MHUKPOCKOT, MUKporpenaparsl «CIepMaTo30HIbl MICKOITUTAIOIIETO», «Slifeknerka
MJIEKONUTapImero», «KapuokmHe3 B KIETKaX KOpElIKa JIyKa», MarHuTHas MOJENb-alllIuKaIns
«lenenue xnerkny», moaenb JIHK, monens meradazHoil XpoMOCOMBI, MYJISKH TIJIOJIOB M KOPHEIIOIOB
IUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHUH, repbapuii «CenbCcKOX03iCTBEHHbBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlabopaTtopHas padota Ne 3. «BrIsiBieHHe HACIEACTBEHHBIX U HEHACIIEACTBEHHBIX MPU3HAKOB Y
pacTeHUH pa3HbIX BUIOBY.
JIaGoparopnas pabota Ne 4. «/3yueHre H3MEHUYNBOCTH y OPTaHU3MOBY



Tema 4. 3BAKOHOMEPHOCTHU INPOUCXOXKAEHUSA U PASBUTHUS )KU3HU HA 3EMJIE
(19 yacoB)

JloHayuHble NPEACTABIECHUA O 3apOKACHUM >KU3HM. HayuHble I'MIOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emsie: aOuoreHe3 M MaHCHEpPMHUA. XUMHUYEcKass 53BOJIONUSA. AOHOreHHBI CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHWYEeCKUX. DKCIEPUMEHTAIBHOE MOJITBEPXKICHUE XUMUYECKOM
sBositonny. HawanpHble 3tanbl Ouonoruueckoi ssomtounu. ['mnoreza PHK-mupa. @opmuposanue
MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJICTKH. llepBble KIETKH M HX HBOJIOLHSL.
dopMHUpPOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazutue xu3Hu Ha 3emiie mo spaMm u nepuoaam. Karapxei. Apxeiickas ¥ MpoTepo30oncKas
spbl. [laneosoiickas spa u e€ mepuoibl: KeMOPUICKUHA, OpJOBUKCKHUNA, CHIIYPHUICKHHA, IEBOHCKUI,
KaMEHHOYTOJIBHBIN, IEPMCKHU.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ipl: MajeoreHOBbI, HEOT€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa W TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl 3BOJIIOLUU
PacTUTENLHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl Y pacTeHH 1 )KUBOTHBIX. [losiBIIeHUE, paciBeT U
BBIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.

[Ipeanocbuiku BOZBHUKHOBEHUS 3BOJIFOLIMOHHONW TEOPUHU. DBOIIOLUOHHAS TEOpUS U €€ MECTO B
ouosiornu. BrnusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CaupnerenbcTBa 3Bojtonuud. [lageoHToNIOrNYECKUE: MOCIIE0BATEILHOCTD MOSBICHUS BUJIOB B
MaJICOHTOJIOTUYECKON JieTonucH, nepexoanbie Gopmbl. buoreorpadudeckue: cXoACTBO M pa3iuyue
¢dayH u Ga0p MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA W Pas3iMuusi SMOPHUOHOB pAa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE, PYJUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonekyasipHO-OMOXMMUYECKHEe:  CXOACTBO  MEXAaHU3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHU3MA. JIBUoKyIMe
CHJIBI 3BOJIIOIIMM BUJOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE IPU OIrPaHUYEHHOCTHU PECYpCOB,
HeolpeeéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopus Bostonun (CTI) u e€ 0OCHOBHBIE OJIOXKEHHUS.

Muxkpososntornus. [Tonynsnus kak eTuHUIA BUIa U 3BOJIOLUY.

JBuwxymue cuibl ((akTopbl) SBONIONUM BHUJOB B HIpHUpoje. MyTallMOHHBIM mpouecc u
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonysiiMoOHHbIE BOJIHBI U ipeiid reHoB. M3omsiuus U MUrpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BOMIONUH. [IpuMepsl mpucnocoOiaeHuil y
opraHu3MoB. ApoMop(]o3bI U UINOATATITAIIIH.

Bun u BugooOpasoBanme. Kpurepunm Buga. OcHoBHble (HOpPMBI  BHI000pa30BaAHUS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.

MaxkposBomtorusi. DopMbl  3BOMIONMM:  (pUIIETHYECKas, JUBEPreHTHasl, KOHBEpPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne oT HecleUUuaIu3upPOBaHHBIX NpeakoB. IIporpeccupytomas crnennamn3aus.
AJlanTUBHAs pagualus.

Cucrema OpraHMYECKOr0 MHpa KaK OTpak€HUE 3BOMOLUU. OCHOBHBIE CHCTEMAaTHYECKHE
IpyMIbl OPraHU3MOB.

DBorous 4enoBeka. AHTPONOJIOrus Kak Hayka. Pa3BuTue npeacraBieHuid 0 IPOUCX0XKICHUN
yenoBeka. MeToapl M3yueHHs aHTpornoreHesa. CXOACTBa M pa3ivMyMsl 4E€lIOBEKa M JKUBOTHBIX.
CucremaTuecKoe MOJI0KEHUE YEIOBEKA.

JBwxymue cwibl  (dakTophl) aHTpomoreHe3a. HacmencTBeHHass W3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOp. OOmIEeCTBEHHBI 00pa3 JKW3HU, W3TOTOBJIICHHE OPYIWW TPY/Ja, MBIILIICHUE,
peub.



OCHOBHBIE CTaJIUU ¥ BETBU 3BOJIIOLUH YEJIOBEKA: aBCTPAJIONUTEKH, YeaoBek ymenbli, Yenosek
NpAMOXOJAIniA, YenoBek HeaHaepTalibckuii, Uenoek pazymubiii. Haxolku MCKomaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHUs, 00JIaCTh pacpoCTpaHEHHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenosedeckne packl. OCHOBHBIC OOJBIIME pachl: E€BPOICOHIHAs (€Bpasuiickas), HErpo-
ABCTPAJIOUIHAS (axBaTopuasbHas), MOHTOJIOUTHAS (a3uaTcko-aMepUKaHCKas). YepTel
MPUCTIOCOOJICHHOCTH MPEJCTaBUTENEH YelOBEUYEeCKHX pac K YCIOBUSM CyILIEeCTBOBaHHUS. ENMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Toptpersr: ®@. Penu, JI. [Tactep, A. Y. Onapun, C. Musep, I'. FOpu, Y. [dapsun. K. Jlunnei,
K. b. JTamapk, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens, @. Mroiuiep, A. H. CeBepuios.

Tabmuipsl u cxembl: «Bo3nukHoBeHue CosiHeUHOW cHUCTeMbl», «Pa3BUTHE OpPraHUYEecKOro
mupa», «PacturtenpHas  kieTtkay, <«OKuBoTHass  kietka», «lIpokapuoTuueckas — KIETKa»,
«CoBpeMeHHasi cucTteMa OpraHM4ecKkoro Mupay», «Pa3BuTHEe OpraHMYecKOro Mupa Ha 3emiey,
«3apoAbIIy MO3BOHOYHBIX KHBOTHBIX», «Apxeontepukc», «Dopmbl 60pHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIlt 0TOOP», «MHOroo0Opa3ue CopToB pacTeHui», «MHOroodbpaszue mopoj KMBOTHBIX,
«[lonynsauun», «MyTaMoHHAas H3MEHUUBOCTBY, «Apomopdo3sl», «Manoamantauumn», «O0mas
JiereHepanus», «JIBuxyime cuiibl 3Boaonun», «bopb0a 3a cymecrsoBanuey, «lIpucrnocobneHHOCTh
opranusmoB», «['eorpaduueckoe BuAO0OpazoBaHUE», «IKOJIOTHUECKOE BUI000pa30BaHUE,
«CpaBHEHHE aHATOMHYECKHX YePT CTPOCHUSI YETIOBEKA U YeIOBEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE
MeCTa NaJIEOHTOJOTMYECKUX HAXOJIOK INPEAKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeiiue iroamn»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE IO, «HeI0BEYECKHE PACh».

O6GopynoBanue: Mymspku — «[Ipoucxoxkaenne  denmoBeka»  (OHOCTBI  aBCTpaJOINUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblla, KPOMaHbOHIIA), TEOXPOHOJIIOTHYECKask Tabnuia, KouieKus «Dopmbl
COXPAHHOCTH MCKOIAEMBbIX )KMBOTHBIX U PACTCHHI».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 5. «IIprcroco0I€HHOCTh OPraHU3MOB K Cpefie OOUTaHUS.

Tema 5. 3AKOHOMEPHOCTHY B3AMMOOTHOIINEHU OPTAHU3MOB U CPE/JIbI
(15 yacoB)

DKOJIOTHS KaK HayKa. 3a/laud W pa3Jiebl SKOJOTUH. MeTObl SKOJIOTUUECKUX HUCCIEOBaHUM.
DKOJIOTHUYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OOMTaHMS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3MAYIIHAs, TMOYBEHHAs, BHYTPH
OpraHu3MeHHasl.

Oxonornueckue (akropel. Kiaccudukammst skonmorudeckux (PakTopoB: aOMOTHYECKHE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE SKOIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

Abunotnyeckue (HaKkTOphI: CBET, TEMIIeparypa, BlaxHocTs. @oronepuonusm. [Ipucnocodbnenus
OpPraHU3MOB K JIEUCTBUIO0 aONMOTHYEeCKUX (hakTOpoB. bruonornueckue puTMel.

buotnueckue dakTopsl. Buasl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIIHS, XUIITHUYECTBO,
cuM6muo3 u ero ¢opmsl. [lapasuTusm, Koomepanus, MyTyadu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIU3M, HeUTpanu3M. 3HadeHHe OWOTHYECKHUX B3aUMOACHCTBHIA IS
CYIIECTBOBAHHS OPTaHU3MOB B IPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTHYECKUE  XapaKTepuCTHKW  mnonyisuur. (OCHOBHBIE  TMOKa3aTedd  MOMYJISIIAN:
YUCJICHHOCTb, TNIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTD, PUPOCT, MUTpaIvs. [[nHaMuKka YMCICHHOCTH
TOMYJISIITUY U €€ PerysIusl.

Coo0bmiecTBO opraHuzMoB — O6uoneHo3. CTpyKTypbl OuoleHO3a: BUOBAsA, IPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsizu B OUOIIEHO3E.

DKkonorudeckue cucteMbl (dkocuctemsbl). [loHarme 00 »dKocucreMe HW  OHOTEOIECHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTHI YKOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB M TIOTOK SHEPruu B dkocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHCTEMBI. [IHieBbie
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nen U cetd. OCHOBHBIE TIOKa3aTeNId SKOCHCTEMBI: Ouomacca, MPOAYKIHSA. IJKOJIOTHYECKHE
MUPaMUBL:  TPOAYKIIMH, YUCICHHOCTH, Ouomacchl. CBOWCTBAa 9KOCHCTEM: YCTOWYHBOCTD,
camoperysinus, paButue. CyKIeccus.

[IpuponHble 3KOCUCTEMBI. OKOCHCTEMBI O03€p M peK. OKOCHCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE JKOCHUCTEMBIL. ATPO3KOCUCTEMBI. YpOOdKocHcTeMbl. buonorndeckoe u
XO3SICTBEHHOE 3HAUCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (axktop ycroWuumBocTH dKocucTteM. CoxpaHeHue OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. 1. Bepuanckoro o 6uocdepe. I'panunbl, coctaB u ctpykrypa ouochepsi. XKusoe
BemecTBO U ero ¢pyHKuun. OcodeHHOCTH Orocdepbl Kak TI00aNIbHOM 3KOCHCTEMBI. JlnHaMu4yeckoe
paBHOBecHe U 00paTHast CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE IHMKIIBI 3JIEMEHTOB (yriepona, as3orTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouocepe 3emin. AHTPOINOTreHHbIe M3MeHeHus B Ouochepe. ['mobanbHbIE
skojornyeckue mpoOiembl. CocyliecTBoBaHME NpuUpoabl H  yenoBeuecTBa. CoxpaHeHHe
O0nopazHoOOpasusi Kak OCHOBa YCTOHUMBOCTH Omocgepbl. OCHOBAa pPalMOHAIBHOTO YIPABICHHS
MPUPOHBIMH PECYpCaMH M UX UCIOJIb30BaHue. Jl0CTHKEHHS OMOJIOTHH U OXpaHa IPUPO/IbI.

JdeMmoHcTpamum:

[loptpertsr: A. I'ymOonbar, K. @. Pynbe, O. I'ekkens, A. [Ix. Tencnu, B. H. Cykaués, B. U.
BepHuanckuil.

Tabmumpr u cxembl: kapTa «lIpuponnbsie 30HBI 3emuu», «Cpenbl OOMTaHUS OPraHU3MOBY,
«[Tomynsuuny, «[Iumessie nenu», «broreHo03: cocTaB U CTpykTypay, «IIpupoaHbie cooliiecTBay,
«Jxosormueckas nupamugay, «brnocdepa n denoBek», «IKocucTeMa IMUPOKOIUCTBEHHOTO JIECA»,
«JKocucTeMa XBOMHOTO Jiecay, «buoreHo3 Bomoémay, «ArporeHosy, «[IpumepHbie aHTPOTIOTEHHBIC
BO3CHUCTBUS Ha MPHUPOAY», «BaxxHellne MCTOUYHUKU 3arps3HEHUs BO3AyXa M T'PYHTOBBIX BOI»,
«ITouBa — BakHeilmas cocrapistomas ouocheps», «PakTopsl Aerpaganuu nousy», «llapHUKOBBIH
apdexr», «DakTophl paAHMOAaKTUBHOIO 3arps3HeHust Ouocdeprl», «O0mas cTpykrypa 6uocheps»,
«Pacnipoctpanenue xu3Hu B ouocgepe», «O30HOBBIN IKpaH Ouocdeprl», «Kpyroopot yrieposaa B
ouochepe», «KpyroBopoT a3ota B IpUpoOIe».

Ob6opynoBanue: Mopenb-anmuiMkanus «TunuuHele OHMOLIEHO3BI», repbapuil «PacTuTenbHble
coob1ecTBay, kouiekiuu «bruonenosy, «Bpenureny cenbCKOX03sICTBEHHBIX KYJIbTYp», repoapuu u
KOJJICKIIMH PACTEHUH MPHHAJJICKAIINE K Pa3HBIM DKOJOTHYECKUM TPYIaM OJHOTO BHIa, KpacHas
kHura Poccuiickoi denepanumn.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 6. «OreHKka KauecTBa OKPYKaIOIIEH Cpebh»
IKCKypCHH:
OKcKkypeus B ipupofay « M3ydeHne u onricaHne SKOCUCTEMBI CBOSH MECTHOCTI

Tema 6. OBOBIIIEHUE yue6Horo marepunasna (2 yaca)

WToroBelif KOHTPOJIb 3HAHUI 110 pa3neny «OCHOBBI 001IEH OHOTOTHI
3ammTa TBOPYECKUX IPOEKTOB.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 BUOJIOI'N HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUS (BA3OBEIM YPOBEHB)

OcBoenne yueOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHs JOJIKHO
00eCnevnTh JOCTHKCHUE CIEAYIONIMX OOyYaIOUUMUCS JUYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX
pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTUM OCHOBHOTO 00IIero oOpa3oBaHus
JOJDKHBI OTpa)kaTh TOTOBHOCTh OOYYaroIIMXCs PyKOBOJCTBOBATHCS CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX
OpUEHTAIlM M pacHIMpEeHUe OIbITa AEITEILHOCTH HA €€ OCHOBE W B IMpOIecCce peall3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

FOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOW JAESTEIbHOCTH INPU BBIIOJHEHUU HCCIEIOBAaHUN U
MPOEKTOB, CTPEMIICHHE K B3aMMOIIOHUMAHHIO U B3aMOIIOMOIIIH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OTHOLIEHHE K OMOJIOTMH KaK K BaXHOW COCTABIISIOIIEH KYJIbTYPhl, FOPAOCTh 3a BKJIaJ POCCUNCKUX U
COBETCKHMX YYEHBIX B Pa3BUTUE MUPOBOM OMOJIOTHUYECKON HAYKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

TOTOBHOCTH OIICHMBAaTh IOBEJICHHWE M TMOCTYINKHU C TO3ULMU HPABCTBEHHBIX HOPM H HOPM
DKOJIOTUYECKOHN KYJIbTYpHI;

NOHMMaHHE 3HAYMMOCTH HPAaBCTBEHHOTO aCHEKTa JIESATEILHOCTH YeJIOBEKa B MEIUIIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

MOHUMAaHUE POJIH OMOIOTUU B (POPMUPOBAHUU ICTETUUYECKON KYIbTYPhI THUHOCTH;

5) ¢u3nyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJBTYPHI 310POBbS W 3MOLHOHAJIBHOIO
Os1aronosyqusi:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKA Ha 37J0POBBIH 00pa3 >kU3HM (340pOBOE
NUTaHUe, COOJII0/IEHNE TUTHEHUYECKUX TPAaBHI U HOPM, COATaHCHUPOBAHHBIA PEXHUM 3aHATUNA M OT/IbIXA,
perynspHas puznyecKas akTUBHOCT);

OCO3HAHUE MOCIEACTBUM U HENPUSITHE BPEAHBIX MPUBBIUEK (YIOTpeOJIEHNE aIKOTroJisl, HAPKOTUKOB,
KypeHHe) ¥ UHbIX (hopM Bpeaa Juist PU3NIECKOro U ICUXUYECKOTO 310POBbS;

coOuto/ieHre MpaBuil O€30MaCHOCTH, B TOM YHWCIIE HABBIKM O€30MacCHOrO MOBEACHUS B MPHUPOTHON
cpene;

c(OpMUPOBAHHOCTh HaBbIKA PEQIIEKCHUH, YIIPABIECHNE COOCTBEHHBIM 3MOLMOHATIBHBIM COCTOSTHUEM;

6) TPy10BOT0 BOCIIUTAHMS:

AKTUBHOE y4yacTHe B PEIICHWH TNPAKTHUECKUX 3amad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aliK, HACEJIEHHOTO MyHKTa, Kpasi) OMOJIOTHYECKOM M KOJOTMYECKON HAaNpaBIEHHOCTH, HHTEPEC K
MPAKTHUYECKOMY U3YUYEHHIO MpodeccHil, CBSI3aHHBIX ¢ OMOIOTHEN;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

OpHUEHTAIUs Ha IPUMEHEHHEe OMOJIOTHUECKUX 3HAHUN MPH PELIeHUH 3a/1au B 00JacTH OKpYKatolIei
Cpelbl;

OCO3HAHHE HKOJIOTUYECKUX NMPOOJIEM U MyTel UX pelICHNUS;

TFOTOBHOCTb K YYaCTHUIO B IPAKTUUYECKON JAESITEIbHOCTH HKOJIOTMYECKOM HaIllpaBJI€HHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMA:

OpHUEHTAIUS] HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MPEACTaBICHUI 00 OCHOBHBIX OHMOJIOTHYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEJIOBEKA C MPUPOTHON U COLMATIBHOU CPEION;

MOHMMAaHUE POJIH OMOIOTUYECKON HAyKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;



pa3BUTHE HAyyHOW IOOO3HATENBHOCTH, WHTEpeca K OHWOJOTMYEeCKOH HayKe, HaBBIKOB
HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,

9) aganTanuy 00y4aomerocss K U3MeHAIIMMCS YCJIOBUAM COUMAIBLHOM U IPUPOJIHOM Cpebl:

aJIeKBaTHas OLIEHKA U3MEHSIOIINXCS YCIOBHIA;

IPUHIATHE pELIEHUs (MHAUBUAYAJIbHOE, B TPYMIE) B M3MEHSIOUIMXCA YCIOBHUSIX Ha OCHOBAHUU
aHaJM3a OMOJIOTUYECKO MH(DOPMALINY;

IUTAHUPOBaHWE JCWCTBUM B HOBOM CHTyalldd Ha OCHOBAHMM 3HAHUM OMOJOTHYECKHX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIbTATHI
MeranpeaqmeTHble  pe3yiabTaTbl OCBOEHHS IPOrpaMMbl 110 OWOJOTMM OCHOBHOTO  OOIIEro
00pa30oBaHusl, JODKHBI OTPaKaTh OBJIAJCHUE CIICAYIOIIMMU YHUBEPCAIbHBIMY YU€OHBIMU ACHCTBUSAMU:

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

1) 6a30Bble JJOrMYeCcKHUE AeHCTBHS:

BBISIBJISITH U XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OMOJIOTUYECKUX 0OBEKTOB (SIBICHMUIA);

YCTaHABIMBATh CYIIECTBCHHBIM MpPH3HAK KIAacCUPUKAIUU OMOJOTUYECKHX OOBEKTOB (SIBJICHUM,
MIPOIIECCOB), OCHOBAHUS JIJIsi 000OIICHUS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOMIMOTO aHAJIH3A;

¢ y4€TOM MpenoKEHHOM OMOIOTMYECKOW 3a/1ayl BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B
paccMaTpuBaeMbIX (akTax M HaONIOJICHUSX, MpeiaraTh KPUTEPUH AJISl BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

BBISBJISTH Ie(OUIIUTHI MHGOPMAIIUH, TaHHBIX, HCOOXOAUMBIX JUISl PEIICHUS TTOCTABIICHHOW 33]1a4H;

BBISIBJISITh PUYMHHO-CIICACTBEHHBIE CBSI3U MPU M3YYEHUU OHOJOTHMYECKHUX SIBJICHHHA U TPOIECCOB,
JIeNIaTh BBIBOJIBI C MCIOJIb30BAHUEM JICAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHUN, YMO3AKIIOUEHUH 110
aHaJioruu, (POPMyIUPOBATH TUIIOTE3HI O B3aMMOCBS3SIX;

CaMOCTOSITENIbHO BBIOMpPATh CMOCO0 pelieHus Y4eOHOM OHOoJIOrHYecKor 3amaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB pELIEHUs, BBIOMpAaTh Hauboiee MOAXOMAUIMI ¢ Y4ETOM CaMOCTOSITENBHO
BBI/ICTICHHBIX KPUTEPHUEB).

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

HCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHUS,

bopMyIUpOBaTh BOMPOCH], GPUKCHPYIOUTUE PA3phIB MEXKAY PEATbHBIM U JKEIATEIbHBIM COCTOSTHUEM
CUTYyalluu, 00bEKTa, U CAMOCTOSTENIbHO YCTAaHABIMBATh HCKOMOE U JAHHOE;

dbopMupoBaTh THUIOTE3y OO0 MCTUHHOCTH COOCTBEHHBIX CYXKICHHI, apryMEHTHPOBAaTh CBOIO
MO3UIINI0, MHEHUE;

MPOBOAMTH IO CAMOCTOSATENHHO COCTaBJICHHOMY IJIaHYy HaOJIOIEHHUE, HECJIOKHBIM OMOIOrHYecKUi
IKCIIEPUMEHT, HEOOIBIIOE HCCIeIOBAaHUE MO YCTAHOBIEHHUIO OCOOEHHOCTEW OMOIIOTMYECKOTO OOBEKTa
(mpotecca) W3Y4YEeHHs, TPUUYNHHO-CIECICTBEHHBIX CBS3€H W 3aBUCHUMOCTEH OHONOTHYECKHUX OOBEKTOB
MEXIy COOO0M;

OIICHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh HH(POPMAIIHIO, IMOTYYECHHYIO B X0/1€ HAOIIOACHUS U
SKCHEPUMEHTA;

caMoCTOSTeNbHO  (hopMynupoBaTh O00OOIIEHHUST U BBIBOJABI TIO pe3yJlbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, SKCTICPUMEHTA, BJIaJIeTh HHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH MOJYYCHHBIX BBIBOJOB U
00001IeHHI];

MIPOTHO3MPOBATH BO3MOXKHOE JaJIbHEUIIIEe pa3BUTHE OMOJOTUIECKIX MPOIIECCOB U UX MOCIE/ICTBUS B
AQHAJIOTMYHBIX WM CXOJHBIX CHUTYAIlMsIX, a TAKKE BBIABUTATH MPEATOIOKEHUS 00 MX Pa3BUTHUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

3) pabora ¢ ungopmanmeii:
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NPUMEHATHh PAa3UYHbIE METOJbI, HHCTPYMEHTBHI U 3alpoChl IPU MOMCKE U 0TOOpEe OMOIOTHYECKOM
UH(OPMALIMU WU TAaHHBIX U3 UCTOYHUKOB C YUETOM MPEATIOKEHHON yueOHOH OMOJIOrHUeCcKon 3a1auu;

BbIOMpATh, AHAJIM3UPOBATh, CUCTEMATH3UPOBaTb M  HMHTEPIPETUPOBATH  OMOJOTHYECKYIO
UH(POPMALIMIO PA3JIINYHBIX BUAOB U (HOPM IpeACTaBICHNUS;

HaXOJUTh CXOJHBIE apryMEHThl (IIOJATBEP)KIAIOLIUE WJIM OIPOBEPraloIlUe OJHY U Ty XK€ HUICHO,
BEPCHUIO) B Pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITEJIHO BBIOMpATh ONTHUMAIbHYIO (hOpMY MpeAcTaBiIeHus: HH(POPMALMU U UILUTIOCTPUPOBATh
pelaeMble 3a/1laui HECJIOKHBIMU CXEMaMH, IuarpaMMaMu, HHOM rpauKoi n X KOMOUHALUAMY;

OLICHUBATh HAJEKHOCTh OMOJIOTHYECKON MH(OpMAIMK MO0 KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM
WK CPOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO;

3allOMHUHATh U CUCTEMaTU3HPOBATh OMOJIOTMYECKYIO MH(OPMAIIHIO.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

1) oOmenue:

BOCIIPUHUMATh M (QOPMYIHpPOBATh CYXKJCHHUSA, BBIpAXKAThb OSMOIMH B MPOLECCE BBIMTOIHEHUS
MPAKTUYECKHUX U TaOOpaTOpHBIX padoT;

BbIpaxaTb ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX U MHCbMEHHBIX TEKCTAX;

pacro3HaBaTh HeBepOaIbHBIE CPEJCTBA OOIICHHS, TOHMMATh 3HAUEHHUE COLMAIbHBIX 3HAKOB, 3HATh U
pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI, BECTH [1EPETOBOPHI;

MOHUMATh HAMEpPEHUs JAPYTuX, MPOSABIATh YBAKUTEIBHOE OTHOILIEHHE K COOECeOHUKY U B
KOPPEKTHOU Gopme PopMyTUpOBaTH CBOM BO3PAKCHHS;

B X0JI¢ auajora u (Win) TUCKYCCHH 3aJaBaTh BOIPOCHI TI0 CYIIECTBY 00CYXIaeMOi OMOIOTHIeCKON
TEMbl W BBICKA3bIBaTh HJIEW, HAICJICHHbIE HA pelIeHHe OWOJIOrMYecKol 3aladu W MOAJep:KaHue
OJ1aro)enaTeabHOCTH OOIICHHUS;

COTIOCTABJISITH CBOU CYXKIEHHUS C CYXACHHSIMH JAPYTUX YYaCTHUKOB JHaiora, OOHapy>KHUBaTh
pa3auvue U CXOJCTBO MO3UIINH;

MyOJUYHO TPEJCTABIATh PE3YJIBTAThl BBITIOJHEHHOTO OHOJIOTHYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIETOBAHMUSI, IPOEKTA);

CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3a7ad MPe3eHTalUd U OCOOECHHOCTEH
ayIUTOPUU U B COOTBETCTBUHM C HUM COCTaBJISTh YCTHBIE M TMUCHMEHHBIE TEKCTHI C HCIIOJIh30BAaHUEM
WJUTFOCTPATUBHBIX MaTEPHAIIOB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAMBUAYAIbHON pabOThI MPHU peIIeHUU
KOHKpPETHON OMOJIOTHYecKoil mpoOsieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS TPYNIOBLIX (HopM
B3aUMOJICHCTBUS TIPH PEIIEHUHN TTOCTaBICHHOW YUeOHOU 3a/1a4u;

MPUHUMATH LI€Jb COBMECTHOM NESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS MO €€ TOCTHUKEHUIO:
pacmpeensiTh poiid, JIOTOBapUBaThCSA, OOCYXKIATh MPOIECC W Pe3ylabTaT COBMECTHOW pabOThHI, yMeTh
000011aTh MHEHHSI HECKOJBKHX JIIOJCH, TPOSBIATH TOTOBHOCTH PYKOBOAWTH, BBITIOJHATH MOPYYCHHS,
MO TYUHSTHCS;

TUTAHUPOBATh OPTaHU3AIMIO0 COBMECTHON pabOTHI, OMPENEsITh CBOIO POJIb (C YUETOM MPEANOUYTSHUN
Y BO3MOXXHOCTEW BCEX YYAaCTHMKOB B3aUMOJIEHMCTBHUS), paCIpEeAeNiATh 3a/ladyd MEXIY WICHAMH KOMAaH/IbI,
y4acTBOBATh B TPYNIOBBIX (popMax paboTsl (00CykIeHHS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBITIOJIHSITH CBOKO YacTh paOOTHI, JOCTUTATh KAYECTBEHHOTO pe3ybTaTa M0 CBOEMY HAINPABICHUIO U
KOOPJMHUPOBATH CBOU JEHCTBUA C APYTUMHU WICHAMH KOMaH/bL;

OIICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OONIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO
c(OpMyIIMPOBAHHBIM YYaCTHHUKAMH B3aWMOJEWUCTBUSA, CPaBHMBATh PE3YJIbTAaThl C MUCXOAHOW 3ajauedl u
BKJIaJ| KaXJOT0 4WjieHa KOMaHJIbl B JOCTHXKEHUE pPE3yNIbTAaTOB, Pa3AeNsATh cepy OTBETCTBEHHOCTH U
MPOSIBIISITE TOTOBHOCTH K MTPEIOCTABICHUIO OTYETA Mepe]] TPYIIIOif;
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OBIIQIETh CHUCTEMOH YHHBEpCAJbHBIX KOMMYHUKAaTHUBHBIX JCWCTBHUI, KOTOpas obOecredyrnBaeT
c(OPMHPOBAHHOCTH COLMAIBHBIX HABBIKOB U AMOIIMOHAILHOTO MHTEJUIEKTa 00YJatOIUXCA.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

BBISABIISITH NMPOOJIEMBI JJISi  pEIIeHUS B JKU3HEHHBIX M y4YeOHBIX CHUTYyaIUsX, HCIIOJIB3YS
Ouosornyeckue 3HaHus;

OpPUEHTUPOBATbCSI B PAa3IMYHBIX MOJAXOAAX MPHUHATUSA pEUeHUH (MHIUBHIyaJdbHOE, INPHHATHE
pelleHus B IpyIIle, IPUHITHE PELLICHUH TPYIOoil);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM peIIeHUs 3ahayd (WIM €ro 4YacTh), BBIOMpPATh CIOCOO
pelieHUs y4eOHOM OMOJIOTMYECKON 3aaud ¢ Y4€TOM MMEIOLIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NIPEJIaracMble BApUAHThl PEILICHUN;

COCTaBJIATH IUIaH AEMCTBUI (IU1aH pean3allMi HAMEYEHHOT O aJIFOpUTMa PELIeHMsI), KOPPEKTUPOBATH
NPEUIOKEHHBI  aNrOpUTM € Y4YETOM TOJMYyYCHHS HOBBIX OMOJIOTMYECKHMX 3HAHUH 00 u3ydyaeMoMm
OHOJOTUYECKOM O0BEKTE;

JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallMH U MIPEAJIarath IUlaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEJBUAETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELICHUU y4eOHON
OHMOJOrM4EeCKON 3a]auH, alaliTUPOBATh PEIIEHUE K MEHSIOLIUMCS 00CTOATENbCTBAM;

OOBSACHATh NMPUYMHBI JIOCTHIKEHUS (HEAOCTH)KEHMSI) PE3YJbTAaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
npUOOPETEHHOMY OMBITY, YMETh HaXOAUTh MO3UTUBHOE B POU3OIIEIIIEH CUTYaLUY;

BHOCUTbH KOPPEKTHUBBI B JCATEIbHOCTh HA OCHOBE HOBBIX 0OCTOSITEILCTB, U3MEHUBIIMXCS CUTYALHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSM;

pa3nuyath, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMU SMOLMSAMU U SMOLUSMU JIPYTHX;

BBISBIISITh U aHAIM3UPOBATh IPUYUHBI YMOLIN;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa, IOHMMATh MOTUBBI U HAMEPEHUS JIpYyroro;

perynMpoBaTh croco0 BbIpaXKeHHs SMOLHI.

IIpunsaTHe ceds u Apyrux

OCO3HAHHO OTHOCHUTBHCA K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;

NPU3HABaTh CBOE MPaBO Ha OIIMOKY U TaKoe ke MPaBo Jpyroro;

OTKPBITOCTb C€0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIJIETh CHUCTEMOH YHMBEPCAJIbHBIX YUYEOHBIX PETyISTHBHBIX JEUCTBHUM, KOTOpas obecrednBaeT
(GopMHpOBaHHE CMBICIOBBIX YCTaHOBOK JIMYHOCTH (BHYTPEHHSISI TMO3UIMS JUYHOCTH), U KU3HEHHBIX
HABBIKOB JINYHOCTH (yMpaBieHUsI COOO0M, CaMOIMCIUIUIMHBI, YCTOWYUBOTO ITOBEACHMUS).

NPEIMETHBIE PE3YJIbTATbBI

Ilpeomemmnvie pe3yromamul 0C60€HUA NPOZPAMMBL RO OUOA02UU K KOHUY 00yueHus 6 9 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE W POJM OMOJOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA U HAYYHOT'O MHUPOBO33pPEHHUS,
0 BKJIAJE POCCUHCKHX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIs pEIIeHUs )KU3HEHHBIX 3a71ay;

YMEHHUE PACKPBIBAThH COJEPKaHNE OMOJIIOTMYECKUX TEPMUHOB U MOHATUN: KHU3Hb, KJIETKA, OPTraHU3M,
MeTabonmu3M (OOMEH BEIIeCTB W TPEBpAICHHE SHEPTrUH), TOMEOCTa3 (CaMOperyisius), ypOBHEBas
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opraHu3anys XUBBIX CUCTEM, CaAMOBOCIIPOU3BCACHUC (peHPOI[yKLII/ISI), HaCJICaACTBCHHOCTh, U3BMCHUYHNBOCTS,
pPOCT U pa3BUTHE;

YMEHHUE H3j1aratb OMOJIOTHYECKHE TeOpHH (KJIETOYHAsl, XpPOMOCOMHAs, MyTallMOHHAas1), ydeHus (0
IIEHTPaxX MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYpHBIX pacteHuit H. 1. BaBuiosa), onpenensaTs rpaHuIbl
HUX IPUMCHUMOCTH K )KUBBIM CUCTCMAM,

YMCHHUC BJIaJICTh MCTOJaMH HAY4YHOI'O IIO3HAHHA B 6I/IOJIOI‘I/II/IZ HaGJIIOZ[eHI/Ie N OIIMCAaHHUC KHUBBIX
CHCTEM, MPOIIECCOB U SIBJICHUH, OpraHU3alvs ¥ MPOBEJACHUE OMOJIOTHYECKOTO SKCIIEPHUMEHTA, BBIIBKCHHE
THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHCHHE MOIYYCHHBIX
PE3YyJIbTAaTOB, HCIIOJbB30BAHHBIX HAYYHBIX HOHSITI/II>'I, Teopnﬁ U 3aKOHOB, YMCHHC JOCJIaTb BBIBOJbBI Ha
OCHOBAHMH IMOJTYHYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIACIATh CYIIECTBCHHBIC IPHU3HAKH BHPYCOB, KJIETOK NPOKApUOT U JYKapHOT,
OJTHOKIJICTOYHBIX W MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOCHHOCTH TMPOIECCOB: OOMEHAa BEUIECTB U
MPEeBpaICHHs SHEPTHH B KJIETKE, (DOTOCUHTE3a, TUTACTUYECKOTO M SHEPTeTUIECKOT0 0OMEHAa, XeMOCHHTE3a,
MHUTO03a, MEH03a, OTUIOJJOTBOPEHHUS, PA3MHOXKEHHU S, MHIUBUIYAIbHOTO PA3BUTHUSL OpraHu3ma (OHTOTE€HE3);

YMEHHUE pPacKpbIBaTh COJCpPKAHUE OHOJOTMUYSCKHMX TEPMHHOB W TIOHSATHHA: BUWJ, TOMYJISINS,
TeHO(OH, DBOJIONMS, IBUXKYIIAE CHIBI ((aKTOPbI) SBOJIOIUM, IMPHUCIIOCOOIECHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, YKOJIOTHYECKUE (DAKTOPBI, SKOCHUCTEMA, MPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, IIEIU
MUTaHKS, SKOJIOTHYECKas MMpamMuia, OnoreoreHos, onocdepa;

yYMEHHUE H3JIarath OHOJIOTHYecKHe Teopuu (dBojrolroHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsI ABOJIIOIMK), 3aKOHBI W 3aKOHOMEpHOCTH (3apopiiieBoro cxoziacrea K. M. Bapa, dyepenoBanus
TJIABHBIX HampamieHuid u mytei 3Bomonuu A. H. CeBeprioBa, yuenus o omochepe B. W. BepHaackoro),
ONpCaACIATh 'PaHUIBI UX IPUMCHHUMOCTH K )KHUBBIM CUCTCMAM,

YMEHHUE BJIAJIETh METOJAAMHM HAYYHOTO TO3HAaHUS B OWOJIOTHH: HAOJIOJICHUE W OMHMCAHHE >KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUH, OpraHU3alis ¥ MPOBEJACHUE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHE
TUMOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIENYEMbIMH BEIUYMHAMH, OOBSICHEHHE MOIYyUYEeHHBIX
PE3YIbTATOB, HCIIOJLB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOpI/Iﬁ U 3aKOHOB, YMCHHEC JOCJIaTb BBIBOJbI Ha
OCHOBAHMHU IOJTYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIJENATh CYIIECTBEHHbIE TPU3HAKU CTPOCHHS OHUONOTMYECKUX OOBEKTOB: BHUOB,
MOMYNSIHWMA, TPOAYIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOlIEHO30B M HKOCHUCTEM, OCOOCHHOCTHU
NPOIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH,  €CTECTBEHHOro  0oTOOpa,  BHI000pa30BaHMA,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUSI IKOJIOTMYECKUX (DaKTOPOB HA OPTraHU3MBI, IIEPEHOCA BEIIECTB
U TIOTOKAa DHEPTrUU B HKOCHCTEMAax, AHTPOMOTCHHBIX HM3MEHEHHMH B JKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOTEOXUMUYECKUX [IUKIIOB B Onocdepe;

YMCHHUEC MMPUMCHATH IMOJYYCHHBIC 3HAHUSA JIA 00BsICHEHN OMOJIOTMYECKUX mponeccoB nu HBH@HHﬁ,
JUISL IPUHATUS TPAKTUYECKUX PEUICHUI B MOBCEJHEBHOW >KM3HHM C LeNbl0 obOecredeHusi 0e30MacHOCTH
CBOETO 37I0POBBSI U 3JI0POBbS OKPYXKAIOIIUX JIIOJIeH, COONIOACHHS HOPM TPaMOTHOTO TOBEICHHUS B
OKpYKarollel MPUPOAHON cpelie, MOHUMaHUe HeOOX0IMMOCTH MCTIOIb30BAHUS TOCTHKEHUH COBPEMEHHOM
OMOJIOTHH JIJIS PAllMOHAIILHOTO MPUPOIO0IIOIb30BAHHS,

YMEHHUE peliaTh dJeMEHTapHbIe OMOJIOTHYECKHE 3aJa4yH, COCTABIATH CXEMBI NepEeHOCa BEIIECTB U
SHEPTUU B DKOocHcTeMax (I[EeNH MUTaHuUs);

YMEHHE BBIMIOJHATH TaOOPAaTOpHBIE M MpaKTHYeCKHWe paboThI, COONIOAATh MpaBWiIa MpU padoTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OLEHUBATh U MHTEPIPETHPOBATh UHPOPMAILIHIO OMOJIIOTUYECKOTO COAECPIKAHMUS,
BKITIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHHS M3 Pa3IMYHBIX MCTOYHUKOB (CpeICTBa MaccoBOM WH(pOpMaIuw,
HAYYHO-TIOMYJISIpHBIE ~ MaTepHajbl),  paccMaTpuUBaTh  TJO0AJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO ITO3UITHIO;

yMEHHE CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHUS, 0000mas OMOJIOTHUYECKYIO
I/IH(l)OpMaI_II/HO N3 HCCKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HCIIOJIb30BATh HOHATUIHBIN arnmapar 61/IOJ'IOI‘I/II/I.
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9 KJIACC

HaumMmeHnoBaHue
pa3aesioB U TeM
NMPOrpamMMbl

Ne
n/n

Oo6mume
1 3aKOHOMEPHOCTH
KHU3HHU

3aKOHOMEPHOCTH
2 ’KW3HU Ha
KJIETOYHOM YPOBHE

3aKOHOMEPHOCTH
KHM3HU Ha
OpPraHu3MEHHOM
yYpPOBHE

KoanuecTBo 4acoB

Bcero

10

17

KonTpoabubie
padoThI

JlabopaTopHbIe
paéoThI,
IKCKYPCHH

DyeKTpoHHBIE (LM (pPOBLIE)
o0pa3oBaTeJibHBIE Pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

3aKOHOMEPHOCTH
HPOUCXOXKICHUS U
pa3BUTHS KU3HU HA
3emuiie

19

0,5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

3aKOHOMEPHOCTHU
B3aUMOOTHOILIEHUI
OpraHu3MOB U
CpeIIbI

O600611eHre yueOHOTO0
Marepuaia

Hrorosas
KOHTpOJIbHAs paboTa

15

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

3,5
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

buonorus: 9 kiacc: yaeOHUK 11 yqamuxcs oomeoopazoBaTenbHbix yupexaennii / MI.H. [Tonomapéga,
O.A. Kopnaunosa, H.M. Uepnoga; nox pex. npod. M.H. I[Tonomapesoii. — M.: Benrana-I"pad, 2018

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1.Boponuna I'.A., UBanosa T.B. buonorus. [Inanupyemslie pe3ynbtatsl. Cuctema 3aganuii 5-9 knaccsl. M.
[Ipocsemienue, 2021 r

2. 3axaposa H.IO. KonTpoabHbie 1 mpoBepoUHbIe paboThI 10 Ouosiorun.9 kinacc.M:DOk3amen,2022 r
3.Monuesa A.1O., Topranos A.B. buonorus B cxemax u tabimmax. DddexkruBHas moarotropka k OI'D.
Mocksa, 2022 T

4 Nkuna U.®@.buonorus. [loypounsie mnansl (4acte1-2) uzn-so "Yuurens-ACT" M.:Ipoda,2020 r

5. IlenensieBa O.A.,Cynuosa 1.B.Iloypounsie pazpadotku no 6uosnoruu. M.:"Bako",2022 r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
Www.bio.1september.ru - s yaureneit " nay Ha ypok buonorun". Crareu no: boranuke, 3oo10rumy,

Buonoruu - Yenosek, OO1Iel OMOI0rHH, IKOJIOTHH.

www.bio.lseptember.ru - razera "buosorus"

WWW.NSU.IU - Brosorust B BOIpOcax U OTBETAX - YUYCHbIE HOBOCHOUPCKOTO AKaJeMropojika OTBEYal0T Ha
BOIIPOCHI CTapILIEKIACCHUKOB.

www.websib.ru - pasaen "buonorus" [Tonbopka marepuaioB (IpOrpaMMBbl, TPOCKThI, MATEPUAIIBI Y YPOKY).
www.nrc.edu.ru - "buosnornveckasi kapTuHa Mupa' - pasJielt 3eKTPOHHOTo yueOHuka "KoHenmuu
COBPEMEHHOTO ecTeCcTBO3HAHUsI". KOHIIETIINHU TPOUCX 0K ICHHUS KU3HU U TEOPUH IBOJTIOIHH.

www.charles-darwin.narod.ru - Yapns3 JlapBuH: Ouorpadus 1 KHUTH.

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge OTKpbIThIi OaHK 3aaHUN

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti OTkpbIThIit GaHK

3aJlaHuM 1715 OLleHKH ecTecTBeHHOHayuHoU rpamoTHOCTH (VII-1X kmaccer)
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‌www.bio.1september.ru%20
www.bio.1september.ru%20
www.nsu.ru%20
www.charles-darwin.narod.ru%20
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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