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ITosicHUTeIbHAA 3alIMCKA

PaGouast mporpamma cocTaBiieHa Ha OCHOBE (helepasibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNBLHOTO CTAHIApPTa CPEAHETO OO0IIero oOpa3oBaHUs, MPUMEPHOU MPOTPAMMBI
cpeaHero oo61ero 0opa3oBaHus Mo OMOJIOTHH, YIEOHOTO TTaHa IITKOJIBI.

[Iporpamma 1o OwojoruM JaéT MpEACTaBICHUE O IensaX, o0 oOmiel cTpaTeruu
o0yuyeHHsI, BOCIIUTAHUS M Pa3BUTHA OOYYAIOIIMXCS CpEICTBAMHU Y4eOHOro IpeaMera
«buosorus», omnpenenser o0s3aTeIbHOE TPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpY,
pacrpeneneHue mo pasjiesiaM U TeMaM, PeKOMEHYEMYIO MOCIEeI0BaTEIbHOCTh U3YYEHUS
y4eOHOro mMaTepuaia ¢ y4ETOM MEXMIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKU
00pa3oBaTeIbLHOTO MPOIIeCcca, BO3PACTHRIX OCOOCHHOCTEN 00yJarOITXCsl.

B mporpaMme 1mo OHOJIOTMM TaKX€ YYUTBHIBAIOTCS TPEeOOBaHMS K ILJIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00ydeHHs B (POPMUPOBAHUHT
OCHOBHBIX  BHJIOB  Y4eOHO-TIO3HABATEIBLHON  JIEATCIBHOCTH/YUYEOHBIX  JIeHCTBUU
00yJaroIMXCsl IO OCBOCHHIO COACPIKAHMS OMOJIOTHIECKOT0 0Opa3oBaHUsI.

B mnporpamme mno Owomoruu (10—11 xmaccel, 0a30BbId YpPOBEHb) peaiu30BaH
NPUHIUI TPEEMCTBEHHOCTH B HW3y4Y€HUM Ouojoruu, Omaromaps YeMy B HeH
MPOCMATPUBACTCSl HANIPABJICHHOCTh HAa Pa3BUTUE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHMS,  IIECHHOCTHBIX  OpHUEHTAlUd  JIMYHOCTH,
9KOJIOTHYECKOTO MBIIUICHUS, MPEICTaBICHUN O 3J0pOBOM OO0Opasze >KU3HU M OepeKHbIM
OTHOIIEHHEM K OKpy’Kawolleh npupoaHoit cpene. IlosToMy Hapsgy ¢ H3ydeHUEM
00111e010IOTUUECKUX TEOPHUH, a TakKe 3HAHUM O CTPOCHUH JKMBBIX CHCTEM Pa3HOr0 paHra
MU CYLIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX MPOIECCOB B MpOrpaMme MO OHOJIOTHU
yIeJIE€HO BHMUMAaHUE HCIOJIb30BAHUIO TOJIYYEHHBIX 3HAHUW B TMOBCEIHEBHOM >KU3HU IS
pelIeHus MPUKIAIHBIX 3a71a4, B TOM YHCJIe: TPOPUIAKTUKY HACIEICTBEHHBIX 3a001€BaHUIM
YeJIoBeKa, MEIMKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS JSKOJOTHUYECKHU
11eJ1IecCO00pa3HOTO TOBEACHUS B OKPYKAIOIIEH TPUPOJHOM Ccpelie, aHalu3a BIHUSHUS
XO3SIMCTBEHHOW JAESATEIbHOCTH YEJIOBEKa Ha COCTOSIHME MPUPOJHBIX M HCKYCCTBEHHBIX
DKOCHCTEM. YCHJICHHE BHHUMAaHHUs K TMPUKIQJTHOW HAMPABJICHHOCTH Y4YE€OHOTO IpeaMeTa
«buoorus» MpoAUKTOBaHO HEOOXOAUMOCTBIO 00CCIICUCHUS YCIOBUH ISl PEIICHUS OJHOM
M3 aKTyaJlbHBIX 3aJlay MIKOJBLHOTO OMOJIOTUYECKOTO 00pa3oBaHMsl, KOTOpasl MpeaArnosaraet
dbopmupoBaHre Yy OOy4YarOlIUMXCSd CIOCOOHOCTH aJalTHUPOBAThCA K HU3MEHECHUSIM
JTUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUpa.

buonorus Ha ypoBHE cpefHero oo1iero oOpa3oBaHus 3aHUMAET BaxkHOe MecTo. OHa
obecrieunBaeT PopMUPOBAHHUE Y 00YUAIOIINXCS TIPEACTABICHUA O HAYYHON KapTUHE MUPA,
pacmpsieT U 0000IaeT 3HaHHWS O JKMBOH IpUpojJe, €€ OTIUYUTEIbHBIX NpPH3HAKaX —
YPOBHEBOW OpraHU3allMUd M SBOJIOIMU, CO3MAET YCIOBUS MJIA: MO3HAHUSI 3aKOHOB KUBOWU
npupoabl, GopMupoBaHUS (PYHKIMOHAILHOW T'PAaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
0e3omacHoro olpasa >KM3HHM, KOJIOTHYECKOTO MBIILICHUS, [IEHHOCTHOTO OTHOIICHUS K
YKABOU IIPUPOJE U YEIOBEKY.



bonbpmoe 3HavueHwe OWONOTHS WMEET TaKXKe MJIsi PEIICHHS BOCHUTATEIBHBIX M
Pa3BUBAIOIIMX 3a7ad CPEIHEro oOmero oO0pa30BaHWs, COIMATU3ANNN O0yJaronuXxcs.
N3yuenne Owonoruu oOecreduBaeT YCIOBHUS A (HOPMHUPOBAHUS WHTEIUICKTYabHBIX,
KOMMYHUKAIIMOHHBIX YU HWH(QOPMALMOHHBIX HABBIKOB, ACTETUYECKON  KYyJIbTYPHI,
CIIOCOOCTBYET MHTErpaldyd OHOJIOTMUECKHX 3HaHUM C TPEJCTABICHUAMH W3 JAPYIHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMUU U reorpadun. HazpanHble MONI0KEHUS
0 MpeHa3HaueHUH Y4eOHOro npeamMera « buonorus» cocTaBUiIM OCHOBY JJIsl ONIPeIeNeHuUs
MOJXOJ0OB K OTOOPY M CTPYKTYPUPOBAHHUIO €r0 COACP)KAHUSA, IPEICTABICHHOTO B
nporpaMmMe o OHOJIOTHH.

OT6op conepxanus yueOHoro mnpenvera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIAEH C TMO3WUIUNA KYJIbTYPOCOOOPA3HOTO MOAXOAa, B COOTBETCTBHU C KOTOPBHIM
oOyyJaromecs: JOJKHbI OCBOUTh 3HAHUS M YMEHUS, 3HAUUMBbIe JUIsl hOpMUpPOBaHUS 0O1IeH
KYJBTYpBbI, OIIPEIEISIONINe aJeKBaTHOE MOBEJACHUE YEJIOBEKa B OKPYIXKaIoIIed TPUPOIHON
cpelne, BOCTpeOOBaHHbIE B MOBCEIHEBHOM KM3HU M MPaKTHUECKOU nesitenbHocTH. Ocoboe
MECTO B 3TOH CHCTEME 3HAHUW 3aHUMAIOT DJEMEHTHI COJACPIKAHUS, KOTOpBIC CITy)KaT
OCHOBOM 111 (DOPMHUPOBaHUS TPEJCTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYyYHOMU
KapTHHE MHUpa M IIEHHOCTHBIX OPHCHTAIMSX JUYHOCTH, CTIOCOOCTBYIOIIMX T'yMaHH3aIlUN
OMOJIOTUYECKOTO 00pa30BaHUsl.

CTpyKTypupOBaHUE COJAEpKaHUS Y4eOHOr0 MaTepuaia B Mporpamme 1o OHOJIOTHH
OCYIIECTBICHO C YYE€TOM MPUOPUTETHOIO 3HAYEHUs 3HAHUW 00 OTIMYUTEIHHBIX
OCOOEHHOCTSIX JKMBOW TMPUPOJBI, O €& YpOBHEBOW OpraHu3aly ¢ H3BOJONHH. B
COOTBETCTBHM C O3THUM B CTPYKType ydeOHOTO mnpeamera «buonorus» BBIIEICHBI
CIeNyIONINEe COAepKaTeNbHble JUHUU: «buomorns kak Hayka. MeETOabl HAy4YHOTO
no3HaHus», «Kierka kak Ouosiormyeckas cucrtemay, «OpraHu3M Kak Ouojoruyeckas
cuctema», «CuctemMa W MHOTOOOpa3We OPTaHUUYECKOTO MHPa», «IBOJIOIUS KUBOU
MPUPOBD, « DIKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

[ens u3ydenus: yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
00yYaronMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATIBHOW OpraHU3aIy KUBBIX CUCTEM
pPa3HOTO paHra W MNPUOOPETeHHE YMEHUH HCMIOJIb30BaTh STH 3HAHUS JUIsl TPAMOTHBIX
JEHCTBUN B OTHOIICHWH OOBEKTOB JKMBOW MPHUPOABI M PEIICHUS Pa3TMYHBIX KH3HEHHBIX
npo0Jsem.

B cucreme cpennero o6miero oOpazoBanusi «buosiorus», udydyaemas Ha 0a30BOM
YPOBHE, SIBIISIETCS 00s3aTEIbHBIM YUEOHBIM TTPEAMETOM, BXOJSIINM B COCTaB MPEIMETHOM
obnactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHI.

Jlnst m3ydenust OWoiorud Ha 0a30BOM YpOBHE CpEAHETro oO0Iero o0pa3oBaHUS
otBoAuTCs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 knacce — 34 yaca (1
4ac B HEJIEIO).



COILEPKXAHUE OBYYEHUASA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHONOTHMM C OOIIECTBEHHBIMU, TEXHHUYECKUMU H
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (Quiocoduel, dTUKOW, dCTETUKOW W mpaBoM. Poib
Oouonmorud B (OPMUPOBAHMU COBPEMEHHOM HayyHOM KapTuHbl Mwupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metonbl MO3HaHUS >KUBOW TPHUPOABI (HAOIIOJIEHUE, DKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccudukanus, MoIeTMpOBaHUe, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

JdeMoHCTpanuu:

[Toptpersl: Y. lapsun, I'. Menaens, H. K. Kosbios, [Ix. Yorcon u ®@. Kpuk.

Tabsuibl U cxeMbl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHEe PadoThI:

[Ipaktnueckast padora Ne 1. «/cnosib30BaHME pa3IMYHBIX METOAOB MPU N3YUEHHH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaAMET u3ydeHus Ouoaorun. OTIndre KUBBIX
CHUCTEM OT HEOPTaHUYECKOW TPUPO/IBI.

CpoiicTBa OMOCHCTEeM M HX pa3HOOOpa3ue. YPOBHU OpraHM3allui OHWOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKUH ), OUOChEpHBIA.

JlemoHcTpanum:

Tabuuubl U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHu3alii >KMBOU
MIPUPOIBIY.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHM COCTaB  KIETKH. XHUMHYECKHE DJIEMEHTHI:  MaKpOSJEMEHTHI,
MHUKpPO3JIEeMEeHThI. Boia 1 MuHepaibHbIe BEleCTBa.

@yHKIHMHU BOJBI U MUHEPAIbHBIX BEIIECTB B KieTKe. [lomiepxanue 0oCMOTHYECKOTO
Oaanca.

benku. CoctaB um cTpoeHHE O€TKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmble W 3aMEHUMBIE AMHUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIN COCTaB. YPOBHU
CTPYKTYphl OETKOBOW MOJEKYJbI (TIEpBUYHAS, BTOpPUYHAS, TPETHYHAS M YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OekoB. buonornueckue GyHKIIMN OSIKOB.

depmMeHTHl — OuoJIoTMYecKue KartanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
LEHTp, cyocTpatHas crieuuduunocts. Kopepmentsl. Buramunsl. OTinnuus GepMeHTOB OT
HEOPTraHMYECKUX KaTaJIu3aTOpOB.

VYraeBoasl: MOHOcaxapuabel (TJHOKO3a, pubo3a W J1€30KCUpU003a), AUcaxapuabl
(caxapo3a, JIaKT03a) U MOJMcaxapuasl (Kpaxmal, TJIUKOTeH, 1elTo03a). buonornueckue
(yHKLMH yTIIEBOJOB.



Jlununel: Tpurmuuepuabl, Gochoaunuabl, crepounsl. I'napodunbHO-ruaApoPOOHBIE
cBoiicTBa. buonornyeckue Ppynkuuu nunuaos. CpaBHEHHUE YTIIEBOJOB, OCIKOB U JIMIIHIOB
KAaK UCTOYHHUKOB 3HEPIUHU.

Hyxnennoseie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxiun PHK. Bugst PHK. ATO:
CTpoeHHE U QYHKIIUH.

[utonorus — Hayka o kietke. KietouHast Teopusi — npumep B3aUMOJICUCTBUA UIEH
1 (GaKTOB B HAYYHOM MMO3HAHUHU. MeTObl U3yUEHUS KIECTKHU.

Krnerka kak uenoctHas »kuBas cucrema. OOIIMe MpU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHass memOpana, mojekynsl JJHK kak renermdeckuil ammapar, cucreMa CHHTE3a
Oeka.

Tunel KIETOK: 3yKapHOTUYeCKass U Tpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuotTuyecko kietku. Krnerounas crenka Oaktepuil. CTpoeHHE 3yKapUOTHYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENLHOM, )KUBOTHOM U TPUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, HUX
¢ynkuun. [lnasmatnueckas mMemOpaHna, e€ cBoiicTBa M (QyHkumu. Lluromnazma u eé€
opraHouibl. OtHOMeMOpaHHble opraHouabl kiaetku: IIIC, annapar ['oabKH, TU30COMBI.
[lomyaBTOHOMHBIE OpraHouAbl KJIETKH: MHUTOXOHJPUM, IUAcTUAbl. [IponcxoxneHue
MUTOXOHApUA W mactud. Bunel mnmactua. HememMOpaHHbIE OpraHouIbl KIETKH:
pUOOCOMBI, KJIETOYHBIN IEHTP, LIEHTPUOIN, PECHUYKH, XIYTUKU. DYHKIMU OpraHOUOB
KJIETKU. BKiroueHusl.

SAnpo — perynaTopHbelii 1eHTp kieTkd. CTpoeHue sapa: siaepHas o000J0YKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiaen, P. Bupxos, k. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel: «Pactipenenenne XUMHYECKHX DJIEMEHTOB B HEKHUBOW MPUPOIELY,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B 5KUBOM PUPOJIEN.

Tabmuubl  u  cxeMsbl: «Ilepuogndeckass TaOnauIa XUMHYECKUX  DIIEMEHTOBY,
«CTpoeHue MoOJeKynbl BOAbDy, «buocuHte3 Oenka», «CTpoeHHUE MOJIEKYJbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kuciotel. JJHK», «Ctpoenue momnekyisr ATDy,
«CTpoeHHE 3yKapuOTHYECKOW KIETKN», «CTpoeHHe >XKMBOTHOM KIETKW», «CTpoeHue
pacTUTENBHONW KIIETKW», «CTpOE€HHE IPOKapHOTUYECKOM KIETKW», «CTpoeHue sapa
KIIETKHY, « YTIEBOABI», «JIUIHUIbD.

OO0opyoBaHue: CBETOBOM  MHKPOCKOI,  O0OpyJOBaHWE Ui IPOBEICHHUS
HaOJII0/IEHUH, U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTEIbHBIX, KUBOTHBIX
1 OaKTepUaATHHBIX KIETOK.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlaGoparopuas padota Ne 1. «M3ydyeHue KaTaIMTUYECKOM aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTalasbl)».

JlaGoparopHas pabora Ne 2. «/3ydyeHue CTpoeHuUs KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIMPENapaTax U UX OMHUCAHUE.

Tema 4. ’KnzHeneaTeJbLHOCTL KJIETKH.



OOmeH BemiecTB, WM METa00IM3M. AcCCUMUIANNA (TUIACTUYECKHA OOMEH) W
JUCCUMMIISIUS (SHEPTeTUYECKUI OOMEH) — IBE CTOPOHBI €JMHOTO MPOoIecca MeTaboIu3Ma.
Pounb 3aK0HOB COXpaHEHUS BEIIECTB M SHEPTUU B IOHUMAaHUU METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBI U Tereporpodubiii. Pons (epmenToB B
0OMEHE BEILECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®otocunTe3. CeroBass u TemHOBas (a3wl (porocmHTe3a. Peakmum ¢otocuHTesa.
OddextuBHOCTh PoTOCHMHTE3a. 3HAYeHHE (OTOCHHTE3a JJIA KU3HU Ha 3emiie. BrusHue
yCIOBUM cpenbl Ha (POTOCMHTE3 W CMOCOOBbI TOBBIIIEHUS €ro MPOJYKTUBHOCTH Y
KYyJbTYPHBIX PACTECHHUI.

XemocuHTe3. XeMOCUHTE3UPYIole 0akTepun. 3HaUeHHEe XEMOCUHTE3a JUIsl )KU3HU
Ha 3eMJie.

OHepreTnueckuii oOMeH B KieTke. PacuiermieHne BeLIECTB, BBIIETICHUE W
aKKyMyJIMPDOBaHHE HHEPrHM B KIETKE. JTalbl IHEPreTHYEcCKOoro obOmeHa. [ nukonus.
bpoxxenne u ero Buabsl. KuciaopomHoe OKHCII€HHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe GpochopunupoBanne. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakuun mMatpuuyHoro cuntesa. ['eHetmueckas undpopmanusa u JHK. Peanuzamms
reHeTH4ecKol nHpopmalu B KieTke. [ eHeTnueckuil KoJ U ero cBoMcTBa. TpaHCKpunuus
— wmatpuunblii cuHte3 PHK. Tpancmsamus — OuocuHTe3 Oenka. OTamnbl TpPaHCISLUU.
KoaupoBanue amuHOKuCHOT. Posib pubocoM B OMocuHTE3€E OEnKa.

Heknerounsie Qopmbl ku3Hu — Bupycbl. Mcropust otkpeitus BupycoB (/.
. VIBanoBckuit). OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO LIMKJIa BUpYcoB. bakrepuodaru.
bone3Hn pacTeHMil, JKUBOTHBIX M 4YEJIOBEKAa, BBI3bIBAEMBbIE BHpycaMu. Bupyc
ummyHoaeuimta yenoseka (BUY) — Bo3oynurens CIIMa. OOpatHas TpaHCKpUIIIIHS,
peBepTasa u uHTerpasa. [IpopunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpersl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabnauibel U cxeMbl: «Tunbl  nutaHus», «Mertabonuszm», «MUTOXOHAPUS,
«JHepreTuyeckuit  ooMen», «Xiopomiacty, «®Dorocunted», «Crtpoenue JHK»,
«CtpoeHue W (GyHKUMOHUpOBaHWE TreHa», «CuHte3 Oenka», «['eHEeTHYeCKuid KOm»,
«Bupycoe», «bakrepuodarn», «CrtpoeHue u xku3HeHHbIM 1ukin Bupyca CIIN/]a,
oakrepuodaray», «Pernukanus JTHK.

OO6opynoBanue: moaenu-anmmkanun  «Yapoenue JIHK wu  Tpanckpuniusy,
«buocuntes 6enkay, «CTpoeHne KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounplii 1IUKII, WK KU3HEHHBIN UK KiIeTku. MuaTepdasza nu mutos. [Iporeccsr,
nporekatonue B uHTepdasze. Permnmukamms — peaknus warpuydoro cunrte3a JHK.
CrpoeHne XpomMocoM. XPOMOCOMHBIM HAOOp — KapHOTHII. JMITOMIHBIN W TalIOWIHBIN
XpPOMOCOMHBIE HaOOpbl. XpomaTuibl. l[luTonornyeckue OCHOBBI Pa3MHOXKEHHUS U
WHIUBUIYAJIBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenune knetkn — muto3. Craguum mutosa. [Iporeccrl, TpouCXoAse Ha pa3HbIX
CTaIUsIX MUTO3a. bronorudyeckui CMbICII MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

dopMbl pPa3MHOXKEHHMS OpraHW3MOB: Oecrosoe U TosioBoe. Buawl Oecronoro
pPa3MHOXKEHUA:  JCJIEHHUE  HAJABOE, TMOYKOBAHWE  OJHO- W  MHOTOKJIETOYHBIX,



cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHue. VCKycCTBEHHOE  KIIOHHMpPOBaHHE
OpraHu3MOB, €0 3HAYEHUE JIJIsl CENEKIIUU.

[TonoBoe pazMHOKEHUE, €T0 OTINYHS OT OECIIOIOTO.

Meiio3. Craguu wmeioza. I[lpomecchl, NpPOUCXOASIIME HA CTaaAUsIX Meio3a.
[ToBenenne xpomocom B menose. Kpoccunropep. buonornuecknii CMbICI UM 3HAYECHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHUS TOJIOBBIX KIETOK y KUBOTHBIX. [lojioBBIE
JKeJe3bl: CEeMEHHUKM U sSMYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — TrameT
(cnepmaro3ouy, sAlEKIIETKa) — crHepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS
AMIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [lapreHorenes.

NunuBuayanbHOoe pazBuTHe (OHTOreHe3). OMOPHOHANIBHOE pa3BUTHE (IMOPUOTEHES).
Orarnbl SMOPUOHAIILHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TacTPyIISIus,
opraHorenes. IloctamOpuoHanpHOE pa3BuUTHE. THIBI TOCTAIMOPHOHAIBLHOTO PA3BUTHSL:
npsMoe, HenmpsiMoe (JIMYMHOYHOE). BiusHUE cpeabl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPBI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct m pa3zButme pacreHunii. OHTOreHe3 IIBETKOBOTO PACTEHHUs: CTPOCHHE CEMEHHU,
CTaJuu Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubl 1 cxeMbl: «DOpMBl  pa3MHOXKEHUS  OPraHU3MOB»,  «JIBolHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pPACTEHUI», «BeretaTMBHOE pa3MHOXKEHUE PACTECHUN,
«Jlenenue xnetku Gakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBD»,
«Knerounslii nukim», «Pemmukanus JHK», «Murtoszyn, «Meito3», «IIpsiMmoe u Hemnpsmoe
pazButue», «l'ameToreHe’ y MIICKONUTAIOMUX W 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

O6opynoBaHKe: MUKPOCKOTI, MUKPOTIPENapaThl «CrniepmMaTo30uabl
MJIEKOMUTAIOILIEr oy, «SiekneTka MiaekonuTarmero», «Kapuoknnes B kieTkax KOpeka
JyKa», MarHuTHas MoJenb-anmukanus «Jlenenne knetkw», monens JHK, monens
MeTadazHoil XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

JlaGoparopHas pabora Ne 3. «HaGmroneHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKpOTIpernapaTaxy.

JlaGoparopuas pabota Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax».

Tema 6. HacjiencTBEeHHOCTH M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHetuku. Mctopust pa3BuUTHs T€HETUKU. POib LUTONIOTMHA U
AMOPHOJIOTUN B CTAHOBJICHUHM TeHETHKU. BKIaj pocCHIiCKUX U 3apyOEeKHBIX yUEHBIX B
pa3BUTHE TEHETHKUA. MeToabl TeHETUKH (TUOPHUIOIOTHYCCKUN, IUTOTCHETHUECKUM,
MOJIEKYJISIpHO-TeHeTH4YeCKUii). OCHOBHBIE TI'E€HETHYEeCKHE TMOHATUSA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcCJEOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHnenem.
MoHorubpuiHoe CKpellMBaHue. 3aKOH €IMHOOOpa3us THOPUIOB MEPBOTO IOKOJICHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACILICIUICHUS MPU3HAKOB. ['MMOTE3a YMCTOTHI Tamer.
[TosiHOE M HEMOTHOE JOMUHUPOBAHHUE.



JurubpuaHoe CKpelMBaHue. 3aKOH HE3aBUCMMOTO HACJIEIOBaHHS MPHU3HAKOB.
[{uToreHeTUEeCKHEe  OCHOBBI ~ JUTHOPUIHOTO  CKpEeHIMBaHMs.  AHaIM3UpylolIee
cKpemuBanue. lcnonb3oBaHue aHAIM3UPYIOLIETO CKPEIIMBAHUA JUIsL  ONPEACIICHUS
TeHOTHUIa 0COOU.

CueruieHHOe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo CHEIUICHHOMY
HAaCJIEOBAaHMIO T'€HOB. HapylieHue CuerieHns TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eHetnka mnona. XpOMOCOMHOE ONpEAENICHHE TMoja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble U rereporaMeTHble opraHn3Mbl. HacnenoBaHue NpU3HAKOB,
CUEIJICHHBIX C TIOJIOM.

N3MeHunBOCTh. BHIbI N3MEHYMBOCTU: HEHACJEACTBEHHAS] U HACIEACTBEHHas. Poib
Cpelbl B HEHACJIEACTBEHHOM HW3MEHYMBOCTH. XapaKTepUCTUKA MOIUMUKAITMOHHON
W3MEHUYMBOCTH. BapuanimoHHbIl psa U BapuaniMoHHas kpuBast. Hopma peaknuu mpusHaka.
KonnyecTBeHHBIE W KAYECTBEHHBIE MNPU3HAKM M KX HopMa peakuuu. (CBOKCTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBennas, WM  TEHOTUNHYECKAs, HW3MEHUYMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTh. Melo03 M MOJOBOW MpOLiECC — OCHOBAa KOMOMHATUBHOM H3MEHYMBOCTH.
MyTtanmonHass u3MeHYMBOCTh. Kitaccuukanus MyTanuili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MpUYMHBI MyTauuid. MyTareHHble (akTopbl. 3aKOH TOMOJIOTMYECKUX
PAIOB B HacleACTBEHHOM n3MeHunBoctu H. . BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHbIE METO/bI T€HETUKU YEJIOBEKA:
reHeaJornueckuii, OJM3HEIOBBIA, IUTOTCHETUYECKUM, OMOXMMHYECKUH, MOJIEKYJISIPHO-
reHeTu4yeckuii. COBpEMEHHOE ONpEEICHUE IEHOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUNIUPOBaHUE, B TOM uuciae ¢ nomoupro [II[P-ananu3a. Hacneacreenusie
3a00J¢BaHMs  4YeJIOBCKa: reHHble  Oone3HHM, OOJE3HM C  HACJICICTBECHHOU
MPEAPACIIONOKEHHOCTbIO, XPOMOCOMHBIE OoJie3HH. (CoMaTHYecKue M TeHEpaTHUBHBIC
myTaiuu. CTBoJOBbIE KJIETKU. [IpuHIMOBI 310poBOro o0Opa3za XKU3HHU, AUArHOCTUKH,
NpOQWIAKTAKA W JIEYEHUST  TEHETHYeCKuX  Oosie3Hel.  MeauKo-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON TE€HETUKUA B MPEIOTBPALICHUU U JICUCHUU
T€HETUYECKUX 3a00JIEBaHNI YeI0BEKa.

JlemoHcTpanum:

[Hoptpetsl: I'. Mennens, T.Mopran, I.nge ®pu3, C. C.YerBepuko, H.
B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuibl u cxembl: K MOHOTHOPUIHOE CKpENIMBAaHWE M €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH paCIICIUICHUS] M €ro IUTOr€HEeTUYEeCKass OCHOBa», «3aKOH YHCTOTHI
rameT», «JlurnbpumHoe ckpenmBanue», «lluTronmorudyeckue OCHOBBI AUTHUOPUIHOTO
CKpemnBanus», «Menos», «B3auMonencTBUE aJUIeNIbHBIX T€HOB», «I €HETHYECKHUE KapThl
PacTEHM, )KUBOTHBIX U 4YeJOBEKa», «['eHeTnka nosay», «3aKOHOMEPHOCTH HACIENOBAHUS,
CLEIJIEHHOTO C MOJoM», «KapruoTuIbl 4enoBeKa U KUBOTHBIX», « BUIbl M3MEHYMBOCTIY,
«MoaudukanmonHas u3MeHUYMBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTnka
rpynn KpoBu», « MyTalluOHHAsi U3MEHYUBOCTH.

O06opynoBaHue: MOJEIU-aANIUIUKAIUN «MounoruOpuaHoe CKpEILIMBAHUE,
«HemnonHoe noMuHupoBaHue», «JlurubpumHoe ckpemuBanuey», «llepekpéct xpomMocom,




MHUKpPOCKOIT ¥ MuKpompemnapaT «J/lpozoduna» (HOpma, MyTtaruu ¢GOpMBI KPBUIEEB U
OKpacku Tena), repoapuii «I['opox moceBHOY.

JlabopaTtopHble M NpaKkTHYecKHe padoThI:

JlaGopatopHass pab6ota NeS. «M3yuenue pe3yabTaTOB MOHOTHOPHIHOTO U
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopuas pab6ota Ne 6. «M3yuenne wMoau(UKAITMOHHOW W3MEHUYHUBOCTH,
MOCTPOEHUE BaPUAIIMOHHOTO PsJia U BApUAILIMOHHON KPUBOY.

JlabopatopHas pabora No 7. «AHanmu3 MyTauuid y JApo30(duibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktrueckas padota Ne 2. «CocTtaBieHue u aHaJINU3 POJAOCIOBHBIX YEJIIOBEKA.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3aPOKICHUE CENEKIUU U JOMECTUKAIUs. YUEeHHE
H. W. BaBwioBa 0 LEeHTpax MPOUCXOXKICHUS M MHOTrooOpasusi KyJIbTypHBIX PacCTEHUH.
L{eHTpBI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKUMH. MaccoBbIi W HMHAMBUAYaJIbHBIM OTOOpPHI B
CEJIEKIIMU PACTEHUN U )KUBOTHBIX. OLIEHKA DKCTEPhEPA. BIM3KOPOACTBEHHOE CKPEIIMBAHUE
— nuHOpuauHr. Yucras nunudg. CKpellluBaHUE YUCTHIX JIMHUH. ['eTepo3uc, win rudpuaHas
cuna. HepoactBeHHoe ckpemuBaHue — ayTOpuauHr. OTnanéHHas rulOpuauzainus u eé
ycnexu. VcKyCCTBEHHBIM MyTareHe3 U IOJy4YEeHUE MOJIMIUIONIOB. JIOCTHKEHUS CEJIEKLIUN
PaCTEHMU, )KUBOTHBIX U MUKPOOPIaHU3MOB.

bHOTexXHOJIOTHs Kak OTpaciib MPOU3BOACTBA. [ €HHAs MHXKEHEPHsl. DTalbl CO3/1aHUS
pexomOunanTHOM JIHK u Tpancrennsix opranuzmoB. Kierounas nnxenepus. Knerounsie
KYJIBTYPBL. MUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KionupoBanue
BBICOKONPOAYKTUBHBIX CEIBCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U STUYECKHE
npobsembl. 'MO — reHeTnueckn MOAUPUIUPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[Hoptpetsl: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. iBaHoB.

Tabuuubl v cxembl: kapTa «LIeHTpbl NPOUCXOKIAECHUS U MHOTO0Opa3usl KyJIbTYPHBIX
pactenmit», «llopombpl [OOMamHUX JKUBOTHBIX», «CoOpTa KyJIBTYpHBIX PACTECHHI,
«Otnanénnas rubpuauzanus», «Padotel akanemuka M. ®@. UBanoBay, «llomumnonausy,
«OO0bekThl  OMOTexHOJorUM»,  «Kierounble  KyJabTypel W KJIOHHUPOBAHUER,
«KoHCcTpynpOBaHue U IIEPEHOC TEHOB, XPOMOCOMY.

OO6opyoBaHME: MYJISKU TIJIOJIOB UM KOPHEIUIOAOB JUKUX (OPM M KyJIbTYPHBIX
COpTOB pacTenwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Okckypeust «OCHOBHBIE METOJIBl U JIOCTMIKEHUSI CEJIEKLUHUHA PACTEHUM M JKUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIMIO, IMJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBI y4YacTOK, B
TEIJIMYHOE X035MCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA U HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBOJIOIIMOHHAA ONOJIOTHSA.



[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOIMOHHOM TEOPUU. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Omosiornu. BrusiHue 3BOMIOIMOHHON TEOPUH HA pa3BUTHE OUMOJIOTUU U APYTUX
HayK.

CuaerenscTBa 3BOMIIONMH. [laneoHTONOrMYECKHE: TOCIEA0BATEIBHOCTD MOSBICHHS
BUJIOB B TMAJCOHTOJOTHYECKOW JIETONMHUCH, Mepexonnbie (opmel. buoreorpaduyeckue:
CXOJCTBO U pasznuune (hayH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA MW  pa3inuuus OSMOPHUOHOB  pa3HBIX  BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBPHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, aHaJIOTUYHBIE,
pyIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE:  CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX META0O0JIMYECKUX MyTeH y BCEX OPraHu3MOB.

OpononmonHasa teopus Y. [apBuna. IIpennocbuiku BO3HUKHOBEHHS JTApBUHU3MA.
JIBWKyIMe CHJIBI HBOJIIONMU BHIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIpU
OrPaHUYEHHOCTH PECYPCOB, HEONMpeAeNEHHAs U3MEHYMBOCTh, OOpH0a 3a CyIIECTBOBAHHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosrorus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLUU.

JBrxyiue cuibl ((hakTopbl) SBOJIIOIUMU BUJOB B Mpupoje. MyTallMOHHBIA TTpo1ece
M KOMOMHATHBHAs M3MEHYMBOCTb. [lomyssiuuoHHbIE BOJHBI U Apeid reHoB. M3onsauus u
MUTpaIHs.

EctectBenHblil 0T00p — HanpaBIsAOMWUi (HakTop 3BoIOLUN. POPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0NeHHOCT, ~ OpPraHU3MOB  Kak  pe3yinbTaT  3Bomtonuu. [Ipumepsr
IPUCTIOCOOIEHUI y OpraHu3MoB. ApoMop(}O3bl U UINOAJANI TAIUH.

Bun u BunooOpazoBanue. Kpurepun Buna. OcHOBHbIE ()OPMBI BHI000PA30BAHMUSL:
reorpauyeckoe, 3K0JIOrHuecKoe.

MakpoaBoronusi. @opMBI  DBOJIIOLUU: duneTnyeckas, JMBEPTEHTHAS,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HECNEUAIN3UPOBAHHBIX MpenkoB. IIporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JlemoHcTpanum:

[Toptpertst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. Cesepiios.

Tabmuubl u cxembl: «PazButue opraHu4eckoro mupa Ha 3emiie», «3apOAbIIu
MMO3BOHOYHBIX KUBOTHBIX», «ApXEONTepuKc», «DopMbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«EcrtectBeHHbIil 0TOOP», «MHOrOoOOpa3ue COpPTOB pacTeHuit», «MHOroodbpasme mopos
KUBOTHBIX»,  «[lomymsimum», «MyTanvoHHas  W3MEHYUBOCTH»,  «ApomMopdo3b»,
«Mmuoananramuny, «OO0mas nereHeparusy, «JlBuxyiue cuiabl dBodoNMn», «Kapra-
cxema Mapumpyra myremectsus Y. lapsuna», «bopnba 3a  cyiecTBoBaHHEY,
«ITpucnocoOseHHOCTh OpraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTUYECKOE BU000PAZOBAHUEY.

OO06opyioBaHKE: KOJJIEKIUSI HACEKOMBIX C Pa3MYHbIMM THIAMU OKpAcKH, Habop
IJIOJIOB U CeMsiH, KoJulekuus «lIpumMepsl 3alIUTHBIX MPUCTOCOOTEHUN Yy >KMBOTHBIX,
Mozellb «OCHOBHBIE HAMPABIIEHUS SBOJIOUUNY», 00BEMHAsA MoAeNb «CTpOoeHHe rOJIOBHOTO
MO3Ta MMO3BOHOYHBIX.




buoreorpaguyeckas xapra mupa, Kowiekuus «DopMbl COXpaHHOCTH HMCKOMAEMBbIX
KUBOTHBIX M pacTeHUi», Mojenb anmmkanus «llepekpéct XxpoMocom», BIaXHbIE
npenaparel  «Pa3zButne  HacekoMmoro», «Pa3BuTme  JArymku»,  MHKpoIpenapar
«dpozodpuna» (Hopma, MyTanuu (HOpMBI KPBUIHEB M OKPACKH TEJa).

JlabopaTtopHble U npakTHYecKHe padoThbI:

Jlabopatopnass pabora Nel. «CpaBHeHHe BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIOY.

JlabopatopHass pabotra Ne 2. «OmnucaHue NPHUCIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE »KU3HU Ha 3emuie.

JlonayuHble MpENCTAaBICHUS O 3apOKACHUM KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUS *U3HU Ha 3emiie: a0MOreHe3 M MaHCIepMUs. XUMHUYECKas SBOIIOLUS.
AOHOreHHBI CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEP)KICHUE XUMUYECKON 3BOMoUMU. HadanbHble 3Tansl OMOJOTHYECKON 3BOJIOLUU.
I'mnoreza PHK-mupa. ®opmupoBaHne MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE
npotokieTku. [lepBbie KneTku u ux 3Bomonusa. GopMUPOBAHUE OCHOBHBIX I'PYI KUBBIX
OpPTaHHU3MOB.

Paszputne xu3Hu Ha 3emiie 1Mo spam W nepuonam. Karapxeill. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ nepuojbl: KeMOPUICKUM, OPAOBUKCKHM,
CUIIYPUUCKNN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo3o0lickas 3pa u €€ nepuo/ibl: MaJI€OreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIIA.

XapakTepucTuKa KiIMMara W TEO0JOTHYECKUX mpoieccoB. (OCHOBHBIE 3Tambl
ABOJIIOLIMU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(o3bl y PACTEHUN U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucremMa OpraHM4eckoro Mupa Kak oOTpaxeHune dsBoound. (OCHOBHBIE
CUCTEMATHUYECKHE IPYIIIBI OPraHU3MOB.

OBOJIIOLMSA 4YeNIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHHd O
IIPOMCXOKJICHUM 4eJIoBeKa. MeToapl M3ydeHHsl aHTponoreHesa. CXOACTBa M pa3iuyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBwxkymme cuibl (hakTopsl) aHTpornoreHe3a. HacnencTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIlIeCTBEHHbIM 00pa3 KU3HU, WU3TOTOBIEHUE OPYIAUl Tpyna,
MBIIUIEHUE, PEUb.

OCHOBHbIE CTagUM M BETBU DJBOJIIOLIUHM YEJIOBEKA: aBCTPAIONUTEKH, YeroBek
yMenblid, YenoBek npsaMoxonsamuii, YUenoBek HeaHAEpTalnbCKuK, YeEIOBEK pa3yMHBIN.
Haxonkm uckomaeMbIX OCTAaTKOB, BPEMsl CYIIIECTBOBAaHMS, O0JACTh PACIPOCTPAHCHHS,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KM3HU, OPYIUSL.

YenoBeueckue pachkl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOMIHAsA (€Bpasuiickas),
HErpo-aBCTpalionHasl (dPKBaTOpUabHasl), MOHTOJOMJHAS (Aa3MATCKO-aMEpPUKAHCKAs).
YepTbl MPUCHOCOONEHHOCTH MPEJICTABUTENEH UYEJIOBEYECKMX pac K  yCIOBUAM
CyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHCTpanuu:

[Toptpetsl: @. Penu, JI. ITactep, A. M. Onapun, C. Munnep, I'. FOpu, Y. lapsun.



Tabmumpl  u cxeMbl: «Bo3aukHoBenne CoIHEUHON  CHCTEMBI», «Pa3Buthe
OpPraHUYECKOTO MHpPa», «PacrurenbHas KJIETKa», «’KuoTHas KJIETKaY,
«IIpokapuoTnueckass  kietka», «COBpEeMEHHass CHCTEMAa OPraHUYECKOro  MUpay,
«CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHHUS YENIOBEKa W YETOBEKOOOPa3HBIX OOE3bSHY,
«OCHOBHBIE M€CTa MNAJIEOHTOJIOTMYECKUX HaXOJOK MPEAKOB COBPEMEHHOIO YEJIOBEKa»,
«JlpeBHenmme moan», «/JlpesHue moan», «llepBeie coBpeMeHHbIE T0an», «HemoBeueckue
paceb.

Oo6opynoBanue: myisiku  «IIpoucxoxaeHne uenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKAHTPOINA, HEaHJepTalblla, KPOMAaHbOHIA), CIENKH WM M300pa’KEHUS KaMEHHBIX
opyaui MePBOOBITHOTO YeoBeKa (KaMHH-YOIIIEPHI, pyomua, ckpe0ia),
reOXpoHOJIOrHYecKas Tabnuia, Koyekuus «DopMbl COXPAHHOCTH  HMCKOMAeMBbIX
KUBOTHBIX U PACTCHUI».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktnueckass pabora No 1. «M3yueHue HMCKONAEMbIX OCTaTKOB pAacTeHUH U
KUBOTHBIX B KOJJIEKIIUAX).

DKCKypcust « DBOIIOLNS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIN
WJIM KpaeBeqUEeCKU My3ei).

Tema 3. Opranu3msl ¥ OKpYy KaIIas cpeaa.

OKOJIOTHsI KaK Hayka. 3aJjaud M pa3fenbl dKOJOTHH. MeTOIpl 3KOJIOIMYECKUX
MCCJIEOBAHNM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0WTaHHS OpPraHMW3MOB: BOJAHAs, HA3€MHO-BO3MAYIIHAs, IIOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Okomoruueckue  ¢daktopel.  Knaccudukarusi  9KOJOTHUYECKHX  (PAKTOPOB:
abnotnyeckue, OMOTUYECKUE U aHTpOINOTreHHble. [leficTBUE 3K0JI0rHuecKux (HakTopoB Ha
OpraHU3MBbl.

AOuoTtnueckue (QakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DoTONEpUOAU3M.
[IpucnocoOneHus opraHu3sMoB K JEHCTBUIO abumoTHueckux (akTopoB. buomornueckue
PUTMBI.

buotnueckue @akropsl. Buabl OMOTHYECKHX B3aMMOJEWUCTBHI: KOHKYPEHIMS,
XUIIHUYECTBO, CcUMOMO3 U ero (¢opmbl. [lapazutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaUCHUE
OMOTHMYECKMX B3aMMOJEWCTBUN Il CYIIECTBOBAHUS OPraHW3MOB B  TNPUPOIHBIX
cooO1iecTBax.

DKOJIOTUYECKHE XapPAKTEPUCTHKU NOMyIsuuu. OCHOBHBIE MMOKA3ATENH MOMYJISALIAN:
YUCJIIEHHOCTb, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, NMPUPOCT, MUTrpanus. JlMHamuka
YUCJICHHOCTH NOMYJISIUUU U €€ PEryJIsaLusl.

JdeMoHCTpanuu:

[optpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxembl: kapta «lIpupoansie 30HbI 3emnu», «Cpenpl oOUTaHUS
opranu3zmoBy, «Dotonepuoauzmy, «llomynsuny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJIIUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlaGopaTopHble U MpaKTUYECKHE PadoOThI:




JlabopaTtopHas pabota Ne 3. «Mopdonoruaeckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTAHUSD.

JlaGoparopnass pabora Ne 4. «BnusiHme cBeTta Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[Ipaktnueckass padora Ne 2. «Iloacd€r MIOTHOCTM MOMYJSIUUMN pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01recTBa 1 YK0JOrH4ecCKHe CHCTEMBI.

CooOmiectBOo  opranu3MoB — OuoneHo3. CTpyKTypsl OuOIlEHO3a: BHIOBa,
npoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

OkoJyoruyeckue cucteMbl (3kocuctemsl). [lonsTre 00 3xocUCTEME U OHOTEOIIEHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTBI IKOCUCTEMBI: MPOIYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPTHHU B dKOcHCTeMe. Tpodudeckne (MUIIEBbIC) YPOBHU
skocucTeMbl. [lumieBbie 1enu U cetd. OCHOBHBIE MOKa3aTeIM YKOCUCTEMBI: Ouomacca,
MPOAYKIUA. DKOJIOTMYECKUE MTUPAMUJIbL: TPOTYKIIMH, YUCICHHOCTH, OnoMacchl. CBOMCTBA
AKOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJIsiliusl, pazBute. CyKieccusl.

[IpuponHbIE SKOCUCTEMBI. DKOCHCTEMBI O3€pP M peK. DKOCHCTEMA XBOMHOTO WU
IIMPOKOJUCTBEHHOTO JIeca.

AHTpPOTNIOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBEI. Yp603KOCUCTEMBL.
buonoruyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrtop ycroHumBocTH  dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanackoro o 6uochepe. ['panuiibl, coctaB u cTpykTypa 6uochepsl.
XKupoe BemectBo u ero ¢pyHkuuu. OcodeHHocTH OUochepsl Kak rio0aabHON IKOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoThl BeniecTB 1 OMOreOXMMUYECKHUE IUKIIBI 3JIEMEHTOB (yriiepoia, a30Ta).
3oHaNBHOCTHL OMOChephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emyin. AHTPONOrEeHHbIE H3MEHEHHs B Ouocdepe.
I'moGanbpHbIE HKOJIOTUYECKUE TTPOOIIEMBL.

CocyiiecTBoBaHue NMpUpoJibl U yeroBedecTBa. CoxpaHeHue OHOpazHOOOpa3us Kak
OCHOBa ycToWuuBOCTH Ouochepnl. OCHOBA palMOHAIBLHOIO YIPaBIEHUSI MPUPOTHBIMHU
pecypcamMu U UX UCIoIb30BaHue. JJOCTHXKEHUST OMOJIOTHU U OXpaHa MPUPOIbI.

JlemoHcTpanum:

[Hoptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumel u cxembl: «[lumessle nenu», «buoneHo3: cocTaB U CTPYKTypay,
«IIpupoansie coobmecTBa», «Llenu mutanus», «Kkonoruyeckas nupamuaa», «buocdepa
U YEJOBEK», «DKOCUCTEMA IIMPOKOJIMCTBEHHOIO JIECa», «IKOCUCTEMA XBOWHOIO JIECa»,
«buoreHo3 Bomoémayn, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHBIE BO3JICUCTBUS Ha
npupoay», « BaxkHeillline UCTOUHUKH 3arpsi3HEHUS BO3/AyXa U IPYHTOBBIX Boay», «[louBa —
BaXKHEMIAasi cocTaBiisiomas ounocdepo», «DakTopsl Aerpaganuu mousy, «llapHUKOBBIN
abdext», «DakTOphl PATUOAKTUBHOTO 3arpsi3HEHHs Ouocdeps», «OOmas CcTpykrypa
ouocdeprl», «Pacnpoctpanenue xu3zHu B Omochepe», «O30HOBBIN dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOIE».




O6opynoBaHue: Moieb-anminKanusa  « Tunuunele  OWOIIEHO3b»,  repOapwuii
«PacturenbHble cooOuiecTBay, Koyuiekiuu «buonenos», «Bpenutenn BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYp», IepO0apud W KOJUIEKIMU PACTEHUM M KUBOTHBIX,
NpUHAAJIEKANIME K pa3HbIM 3KOJOTMYECKHM TpynmnaM OJHOro Buaa, KpacHas KHura
Poccuiickoii @eaepannn, n300pakeHUsI OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 BUOJIOTM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

Cornacio ®I'OC COOQO, ycraHaBiuBarOTCs TpeOOBaHHS K pe3yJibTaTaM OCBOCHHUS
oOyJarouMMucss  OporpaMMm  cpeaHero  oOmiero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM.

JINMYHOCTHBIE PE3YJIBTATDI

B cTpykType JIMUHOCTHBIX pE3yJIbTATOB OCBOCHUA NpeAMETa « bUOTIOTHS) BBIIECICHBI
CJIEIYIOIME COCTABIISIIOUIME: OCO3HAHUE OOYYAIOIMIMMHCS POCCUHUCKOW TpakJaHCKOU
WJICHTUYHOCTHA — TOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEAECTICHUIO,
HaJU4Yhe MOTHBALIMU K OOYYEHUIO OMOJIOTHUH, IEJICHANPABICHHOE Pa3BUTHUE BHYTPEHHHUX
yOEXKJIEHUH JMYHOCTH HA OCHOBE KIIIOYEBBIX ILIEHHOCTEH W HUCTOPUYECKUX TPAJULIUNA
pa3BUTHSL OMOJIOTMUECKOTO0 3HAaHUS, TOTOBHOCTb M CHOCOOHOCTh OOYYaromIuxcs
PYKOBOJCTBOBAaTbCSI B CBOEH JIEATEIIBHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU,
MPUCYIIUMU  CHUCTEME OMOJOTMYECKOTO O00pa3oBaHUs, HAJIMYHUE HIKOJIOTUUYECKOTrO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HEHHBIC TUTAHBI.

JIndyHOCTHBIE peE3yNbTaThl OCBOEHUS TIpeaMeTra «buonorus» IOCTUrarOTCs B
€MHCTBE YU4eOHOW U BOCHUTATEIHLHON JEATEITbHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMHU
POCCHICKMMH  COLUMOKYJBTYPHBIMU, HCTOPUYECKUMH W  JTYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TNPHUHATHIMH B OOIlECTBE TMpaBUjIaMW W HOPMAaMHU TOBEACHUS U
CIOCOOCTBYIOT MpOlleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUSI U CaMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3UIIMU JMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY W IPABOIOPSJIKY,
YeJIOBEKY TPYJa U CTapuieMy MOKOJIEHHUIO, B3AUMHOTO YBaXXCHHUsI, OCPEKHOTO OTHOIICHUS
K KYJbTYPHOMY HACIECAUI0O W TPAJHUIMAM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickon
denepanuiu, IPUPOJIE U OKPYKAKOIIEH Cpee.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUs YyueOHoro mpeamera «buonorus» TOIKHBI
OTpaxxaTb ~ TOTOBHOCTh U  CHOCOOHOCTh  OOYYalOIUXCS  PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UINEH TUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIINH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPATUIUOHHBIM IICHHOCTSIM
POCCUHCKOTO O0OIIeCTBa, pacUIMpPEeHUE >KU3HEHHOTO OIbITa W OMNbITa JESITEIHHOCTH B
MpOILIECCE peaau3aliid OCHOBHBIX HAIPABICHUM BOCHHUTATEIBHOW NIESTEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKIAHCKONW TMO3UIMU OOYyYaIOIIErocs Kak AaKTUBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBaAKCHHUE 3aKOHA H
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITEIBHOCTH TPH CO3JMaHUH YYEOHBIX
MIPOCKTOB, PEIICHUHM y4YEOHBIX W TIO3HABATEIBHBIX 3a7ad, BBITTOJHCHUH OMOJOTHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENesATh COOCTBEHHYIO TO3WIIMIO 1O OTHOIICHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YyMEHUE YYHUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEM C pasHbIMU YOEKICHUAMH, KYJIbTYpPHBIMA LEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIEIOBATENbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOUIEHWS K MHEHHIO
OTIIMIOHEHTOB TIPH O0CYKJICHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COICPKAHMS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TIpakAaHCKOW HWJIEHTUYHOCTH, NAaTPUOTH3MA,
YBKEHUSI K CBOEMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH Iepel PouHOM, TOpI0CTH 3a CBOM
Kpai, CcBO PoauHy, CBOM SI3BIK W  KYJbTYypY, MPOLUIJIOE U  HACTOSIIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIWIO W TMaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HA4YCeHHs] OMOJIOTMU B TMO3HAHUM 3aKOHOB TMPHUPOJbI, B JKU3HU
YeJIOBEKa M COBPEMEHHOI0 00I1IeCTBa;

ujeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CHYyKeHHIO u 3amure (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OLIGHMBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTENISM, CO3IaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEW CEMEWHOW »XU3HU B COOTBETCTBUM C TPAIULUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OCTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIATH
Ka4yeCcTBa TBOPYECKOM JIMYHOCTH;

5) pu3nuecKkoro BOCNHUTAHUS, (OPMUPOBAHMS KYJIbTYPbl 310pPOBbSI H
IMOIMOHAJIBLHOIO 0JIarONOJIyYns:

MOHMMAaHUE U pealiu3alus 3JI0pOBOr0 U Oe30macHoro obpasza KU3HU (30pOBOE
MUTaHUE, COOIOJICHUE TUTMEHUYECKUX TMpaBWl W HOPM, COAJaHCUPOBAHHBIA PEXKUM



3aHATUN M OTHbIXa, peryjsipHas (pu3NyYecKas akTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOILICHUS K COOCTBEHHOMY (DPU3HUECKOMY U MICUXUUYECKOMY 3/I0POBBIO;

NOHMMAaHWE LIEHHOCTH MPaBWJ MHIUBUAYaIbHOTO M KOJUJIEKTUBHOTO OE30MacHOTO
MOBEJEHUS B CUTYAIUSAX, YTPOXKAOUINX 310POBBIO U )KU3HU JTHOIEH;

OCO3HAHWE TOCIEACTBUA M HENPHUITHS BPEOHBIX MPUBBIYEK (yHOTPEOJICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCTIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCTEPCTBA, TPYA0JI00uE;

TOTOBHOCTh K AaKTHUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW U  COIMAIBHOU
HalpaBJIE€HHOCTH, CIIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATh U  CAMOCTOSITEIBHO
BBINOJIHATH TaKylO JESATEIbHOCTD;

UHTEpEC K pa3iuuHbiM cdepaM NpodecCHOHATBHON JEATEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIH BBHIOOp Oyaymiedl mpodeccuu U pean30BBIBATH COOCTBEHHBIC
KU3HECHHbIEC TUJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAE KaK MCTOYHMKY JKM3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHUS;

NOBBIUICHUE  YPOBHSA  DKOJIOTUYECKOM  KYJBTYphl:  MPHOOPETEHUE  OIbITA
IJIJAHUPOBAHMS TIOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX IOCIEIACTBUN JUISl OKPY’KaroLIen
cpensl;

OCO3HaHUE II00aIbHOI0 XapaKkTepa dKOJIOrHUECKUX MpoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HCIOJIb30BAaTh MPUOOPETAEMBbIE MPU H3YYEHHH OUOJIOTMHM 3HAHUS U
YMEHHUS TPU PELIEHUU NPOoO0JIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPHUPOAONOIb30BaHUEM
(cobnroneHue npaBuil MOBEJAEHUS B MIPUPOJIE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHS
B DKOCUCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHOChEphI);

AKTUBHOE HEINPUATHE JEUCTBUM, MNPUHOCAIIMX BpEI OKPYXKAKIIEH NPUPOIHON
cpene, YyMEHUE NPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJOTMYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOTO 3KOJOTHMUYECKOrO MBIIIJIECHUS, 3KOJOTHYECKON KYJIBTYPBI, OIbITA
NESATENBbHOCTH JKOJOTHYECKON HaIPaBJIE€HHOCTH, YMEHHs pPYKOBOJACTBOBATbCS HMH B
ITI03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJILHOM IIPAKTUKE, TOTOBHOCTU K y4aCTHIO B
MIPAKTUYECKOMN AESATEIBHOCTH SKOJIOTMUECKOM HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILLEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOILECTBEHHOW IPAKTUKH, OCHOBAaHHOTO Ha Juajore KyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YUTATENbCKOM KYyJNbTYphl Kak CpeacTBa
B3aUMOJICUCTBUS MEXIY JIObMU U TO3HAHUS MUPA;

NOHUMAaHUE crieuuPUKu OMOJIOTUM KaK HayKH, OCO3HAHMS €€ poiau B (DOPMUPOBAHUU
PAlMOHAJIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU LIEJIOCTHOTO TMpPEACTABICHUS 00
OKpY’KalollleM MHpE KaK O €AMHCTBE MPUPOJbI, YeIoBeKa M OOIIECTBa, B MO3HAHUU



MPUPOIHBIX 3aKOHOMEPHOCTEM W  PpEHIeHWHW MPoOJIeM COXpPaHEHUS MPHPOIHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTUM JUIsl COBPEMEHHOW ITUBUIIU3AIINH:
oOecrieueHUsT HOBOTO ypPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOIEMBI Pa3BUTHS UYEJIOBEYECTBA,
MOMCKA IMyTeH BBIX0J1a U3 TJIOOATBHBIX AKOJIOTHIECKUX TIPOOIeM U 00ecTieueHUs TIepexoia
K YCTOWYMBOMY Pa3BHTHIO, PallMOHAILHOMY HCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB H
(hOPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OMOJOTHYECKUX 3HAHWUU B IENSAX TMOBBIIICHIUS
o0mme  KyJbTyphl, €CTECTBEHHO-HAy4YHOH T'PAaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYHKITMOHATTLHOW TPaMOTHOCTH 00yUaronmxcs, GOpMUPYEMO MPH U3yueHUU OUOJIOTHH;

MOHMMAaHWE CYIITHOCTH METOJIOB TIO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCITOJIB30BaTh IMOJTy4YaeMble 3HAHWS ISl aHajdu3a M OOBSICHECHHS SBICHUN
OKPYIKaIOIIero MUpa W MPOUCXOIAIINX B HEM U3MEHEHHUH, yMEHHUE JIeJlaTh 000CHOBaHHBIC
3aKJTFOYCHUSI Ha OCHOBE HAyYHBIX (DAKTOB M WMEIOIIMXCS JAHHBIX C IEIBI0 MOTYYSHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOIh30BATh OMOJIOTHUECKHUE 3HAHUS IS PCIICHHSI
po0JIeM B PEaTbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HAaHWE TIICHHOCTH HAYYHOW JIEATEITLHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyY€HHUIO HOBBIX 3HAHUU MO OHOJOTMU B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTIIMU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbpIe pe3yJbTaThl  OCBOCHHS yd4eOHOro mpenMera «buomorus
BKJIFOYAIOT:  3HAYUMble I (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYArOIIUXCS
MEXIUCITUIUTMHAPHBIE  (MEXKMpPEIMETHBIC) OOIICHAYYHBbIC TOHATHSA, OTPaKAIOIINC
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U CIIEU(PUKY METOJOB MTO3HAHUSI, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHs, SBJIICHHUE, MPOIIECC, CHCTEMa, HAYYHBIA (PaKT,
MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAOIOJCHUE,
U3MEPEeHHE, DOKCIEPUMEHT U  JIPYyTruX), yHUBEpPCaJbHbIE  y4YeOHbIE  JCHCTBUSA
(mo3HaBaTenbHbIC, KOMMYHHKATUBHBIE, PETYJIATHBHBIC), oOecmeunBarome GopMHUpOBaHUE
(YHKIIMOHATBFHOM  TPAMOTHOCTM ¥ COIHMAJIBHOW  KOMIETCHIIMM  00ydYaronuxcs,
CIIOCOOHOCTh ~ OOYYalOIMXCS  HWCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIMIUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAJIbHBIE YUCOHBIC JACHCTBUS B MO3HABATEIHLHOU U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpenMeTHBIE  pe3yJbTaThl  OCBOCHHMSI  IPOTPAMMBI  CPEIHEro  OOIIETro
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOSATENLHO (DOPMYJIUPOBATh M aKTyaTU3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE;



UCITIOJIB30BaTh MPH OCBOEHUM 3HAHWU NMPHUEMBI JOTMYECKOIO MBIIUICHHS (aHAIU3a,
CUHTE3a, CpaBHEHUS, KiIaccu(puKaimu, 0000IIEeHNs), pACKPBIBATh CMBICT OMOJIOTHYECKHUX
MOHATUH (BBIENATh WX XApAaKTEPHbIE NPHU3HAKH, YCTAHABIMBATH CBS3M C JPYTUMU
MIOHATUSIMU );

ONPENENATh LENIN AeATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIILHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MTOHATHUS Ul OOBSCHEHUS (DAKTOB U SBJICHUI KUBOU
IPUPOABL;

CTPOUTH JIOTMUECKHUE PACCyKICHUS (MHAYKTHUBHBIE, JEIyKTUBHBIE, MO AHAJIOTUM),
BBIBISAIT 3aKOHOMEPHOCTHM W NPOTUBOPEYMsT B  PACCMATPUBAEMBIX  SIBICHUSAX,
(GopMyIHpOBaTh BHIBOJBI M 3aKIHOUCHHUS;

IPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA [UISl TPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOUICHWM B M3yYaeMBIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUHIA
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UICTOYHUKAX;

pa3zpabaTbiBaTh IUIAH PEHICHHS NpoOJeMbl € Y4YETOM aHalIu3a HUMEIOIIUXCS
MaTepUalbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE pE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKHU TOCIEACTBUI AESITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pad0Ty B YCIOBHSX PEAIBHOIO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIEN0BATEIHLCKHE IeHCTBHS:

BJA/IETh HAaBBIKAMM Y4€OHO-UCCIIEOBATEIbCKON U TPOEKTHOW JESITENbHOCTH,
HaBbIKaMU pa3pelieHus] NpoOeM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHHs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO pPa3Iu4HbIX METOJOB
MO3HAHUS;

WCIIOJI30BaTh PA3JIMYHbIE BUJIbI IEATEILHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHMS, €r0
MHTEpHpETalnn, TPeoOpa3oBaHNI0 U MPUMEHEHUIO B YUYEOHBIX CUTYalUsX, B TOM YHCIIE
MIPU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUN MBIIUJIEHUS, BIAJAETh HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIEC 3aJ]a4yl B 00Pa30BATEIILHON JIEATEIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IIPUYMHHO-CIIEICTBEHHBIE CBS3M U aKTyaJIU3UpOBaTh 3aJady, BBIIBUTATh
rUNoTe3y €€ PELICHHs, HaXOAUTh apryMEHThI JUJIsl JOKa3aTeIbCTBA CBOMX YTBEPXKIACHUIA,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHNUS;

aHAIM3UPOBAaTh IOJIyYEHHBbIE B XOJ€ PEIICHUS 3aJadd Pe3ysbTaTbl, KPUTHYECKH
OLICHMBATh UX TOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATH 1I€JICHANPABIICHHBIN MOUCK MEPEHOCca CPEJCTB U CIOCOOOB EHCTBUS
B NMpOo(ECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B T[O3HABATEIbHYI0 M MPaKTUYECKYyI0 0O0JacTu
AKU3ZHENIEATEIIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;



BBIJIBUT'aTh HOBBIE UJIEH, NTPEJIaraTh OPUTHHAIBHBIE MOIXO0/Ibl U PELICHHS], CTABUTH
npo0JIEeMBI U 3a/1a4H, JOMYCKAOIIUE alIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3NIMYHBIX MCTOUYHUKAX HHPOpMAIMK (TEKCTe ydeOHOro
nocoOusi, Hay4YHO-TIOMYJIIPHON JUTEpaType, OMOJOTHYECKHX CIIOBApsX M CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAIU3UPOBAaTh WHPOPMAIIMIO Pa3IMUHbIX
BUJOB U (QOpM TMpEeACTaBICHUS, KPUTUYECKH OLIEHUBaTh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METOJIbI MPU MOUCKE U 0TOOpE
Oounonoruyeckoi nHbopMaIu, He0OXOIUMOI J1JIs1 BHITIOJIHEHUS YUEOHbIX 3a/a4;

npuoOpeTaTh  ONBIT ~ HMCIOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIIEHCTBOBATh KYJIbTYPY aKTHUBHOTO HCIOJIb30BAHUS Pa3IUUYHbBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIBHYIO (hOpMY MpPEACTABICHHS OHMOJIOTrHYECKOM
nH(popmanuu (cxembl, rpauKku, TUarpaMmbl, TAOIHILIbI, PUCYHKH U JIPYTO€);

MCITIOJIb30BaTh HAYYHBIM S3bIK B KaU€CTBE CPENCTBA MPHU padoTe C OMOJIOrMYECKOM
uHpopmanuen: NPUMEHATh XUMHYECKHE, (U3NYECKHEe W MaTeMaTHYEeCKUE 3HAKU U
CUMBOJIbI, (OpMYJibI, a00peBUATypy, HOMEHKJIATYPY, UCMIOJIb30BaTh U MPEoOpa3OBbIBATh
3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH;

BJA/IETh HAaBBIKAMM PACIIO3HABAHUSA M 3alIUThl MH(OpMaMH, UHPOPMAIMOHHOM
0€30MacCHOCTH JIMYHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHUKALIUM BO BCEX cdepax >KU3HH, aKTHUBHO Y4YacTBOBaTh B
JUaJiore UM JUCKYCCHU IO CYIIECTBY 00CYyXJ1aeMoil Tembl (yMEHHE 33JaBaTh BOMIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUS OTHOCHUTENIBHO BBIMIOJIHEHUS MpejiaraeMor 3alayd, yYUThIBATh
MHTEPECHI U COTTIACOBAHHOCTH MO3UIINI IPYTUX YYACTHUKOB IMAJIOra UM IUCKYCCHUH);

pacno3HaBaTh HEBepOAIbHBIE CPEACTBA OOLICHUS, TIOHUMATh 3HAYEHUE COLUATbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyallUld, YyMETh CMsI4ath
KOH(JIUKTBI U BECTU NIEPETOBOPHIL;

BJIAJETh pA3JIMYHBIMK cClocoO0aMu OOLIEHUS MW B3aUMOJCIHCTBUSA, NOHUMATh
HaMepeHUusl IPYTUxX JIIOJIeH, MPOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B
KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHAMBHUAYaJIbHOU pabOThI
MpU PEIIeHUH OUOJIOTHYECKON MpOoOIeMbl, 0OOCHOBBIBATh HEOOXOJIUMOCTh MPUMEHEHUS
IpyNnoBbIX (HOPM B3aUMOJEHCTBHS MPU PEllIeHUH y4eOHOM 3a1auH;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JAEUCTBUI C yUETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH Ka)/10ro YieHa KOJIJIEKTHUBA;

NPUHUMATh 11€JI1 COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKECHUIO: COCTABIIATh IUIAH JECUCTBUU, PACTIPEICIIATh POJIA C YUETOM
MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;



OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHMKA KOMAaHIbI B OOMIMii
pe3yiabTaT o pazpabOTaHHBIM KPUTEPHUSIM;

npemjlaraTh ~ HOBBIE  INPOEKTHI, OLEHHUBaTh MWAEHM C [O3ULUU  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHUYECKOE ITOBEICHHE B PA3IMYHBIX CUTYALUSAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS MJIs BBISBICHUS MPOOJEM M MX PEIICHUS B
KU3HEHHBIX M YUYEOHBIX CUTYaIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUI IEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOUX JIEWCTBUAX WM IMOCTYIKaxX MO OTHOIIEHUIO K KUBOW MPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYIKAOIINX;

CaMOCTOSITEJIbHO ~ OCYILECTBJISITh ~ TO3HABATENbHYIO  JACATEIBHOCTh,  BBISABILATH
npoOsieMbl, CTaBUTh W (GOPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBIIATh IUIAH PEIICHUS MPOOJEeMbl C YYETOM HMMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieNlaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKOM SPYAMIMU B Pa3HbIX
00JacTsX 3HAHUM, TTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBbI B JESTEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LEIAM;

BJIAJETh HABbIKAMM IO3HABATEIbHOU pe(IeKCMM KaK OCO3HAHHUS COBEPIIAEMbBIX
NEUCTBUM W MBICIUTENBHBIX MPOLECCOB, MX PE3YyJbTATOB M OCHOBAaHWMW, HMCHOJIb30BAThH
npuEMBI pedIeKCHH JIJIsl OLIEHKU CUTYAIlMH, BBIOOpa BEPHOTO PELLICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEUICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACSATEIbHOCTH;

3) npuHsTHE CedS M IPYTrUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACSATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTrOro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHsbie pe3yinbTaThl ocBoeHus nporpamMmbl COO mo Ouonoruu Ha 0a3o0BOM
YPOBHE BKJIOHAIOT creuuduueckue misg ydeOHoro mnpenmera «buonorus» HayyHbIe
3HAHMS, YMEHHUS U CIIOCOOBI ICMCTBUI O OCBOEHUIO, MHTEPIPETALIUN
U MpeoOpa3oBaHUIO 3HAHWM, BUIBI JESITEIBHOCTU IO TMOJYYEHUIO HOBOIO 3HAHUSA U



NPUMEHEHHUIO 3HAHUN B PA3IMUHBIX YUEOHBIX CUTYyallUsIX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX
CUTyallMsIX, CBSA3aHHBIX C Ouosorueil. B mporpamme mnpeaMeTHble pe3yiabTaThl
MPEeJICTaBICHbI M0 TOAaM 00yUYCHHS.

[IpenMeTHble pe3ynbTaThl OCBOCHHS YyueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUIN O MECTE U POJIK OMOJIOTUU B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI
MHUpa M HAyYHOTO MHPOBO33pPEHHS, O BKIAJE€ POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTUE OMOJIOTUH, PYHKIIMOHAIBHON I'PaMOTHOCTH YEJIOBEKA JJISl PEIICHMUS
KU3HECHHBIX 3a7a4;

YMEHHE PACKPBIBATh COJAEPKAHUE OHUOJIOIMYECKUX TEPMHHOB M NMOHSTHUN: >KU3Hb,
KJIETKA, OPraHu3M, MeTaboau3M (OOMEH BEIIECTB M NPEBpAIllEHUE HYHEPIHH), TOMEOCTa3
(camoperyssinus), ypOBHEBas OpraHu3alys >KUBBIX CHCTEM, CAaMOBOCIPOU3BEIICHUE
(penponykiusi), HaCJAEACTBEHHOCTb, U3MEHYHBOCTb, POCT U PAa3BUTHE;

yMEHUE H3jaratb  OHOJOTMYECKHEe  Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg J0rMa MOJEKYJsIpHOM Ouonoruu), 3akoHbl (I'. Menpgens,
T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LIEHTpaXx MHOrooOpasus U HPOUCXOKICHUS
KyJbTypHbIX pacTteHuidt H. W. BaBumosa), onpenensarh rpaHullbl MX MPUMEHHUMOCTH K
KUBBIM CUCTEMaM;

YMEHHME BIAJETh METOJaMU HAay4YHOI'O IO3HAHUS B OMOJOrMM: HAOJIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOLUECCOB M SBJICHHUN, OpPraHu3alus W I[POBEICHUE
OMOJIOTMYECKOr0 HKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKY
UCCIIEyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYUYEHHBIX PE3YyJbTaTOB, HCIOIb30BAaHHbBIX
HAay4HbIX IIOHATUH, TEOpPUM M 3aKOHOB, YMEHHME JeEJaThb BBIBOJBI HAa OCHOBAaHWUU
IIOJIyYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHBbIE MPU3HAKKM BUPYCOB, KIETOK MPOKApUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTU MPOLECCOB:
oOMEHa BEIEeCTB M MPEBpALICHUS SHEPIUHM B KJIETKE, (POTOCHHTE3a, MIACTUYECKOrO WU
HSHEPreTUYecKoro  oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,  OIJIOJI0TBOPEHHS,
Pa3MHOXEHUS, UHANBUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3);

YyMEHUE MPUMEHATh TMOJTYYEHHbIE 3HAHUS [ OOBSCHEHUS OHOJOTMYECKUX
MPOLIECCOB U SIBIICHUM, ISl PUHATHS MPAKTUUECKUX PEIICHUI B MOBCEIHEBHOU KU3HU C
1enblo obecrieueHus: 0€30MacHOCTU CBOETO 3/I0POBBS M 3/10POBbs OKPYXKAIOIIMX JIFOJEH,
COOMIOZIGHUST HOpPM TpaMOTHOTO TOBEACHHUS B OKpYXKaloIlled NpUpPOJHONW cpene,
NOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS TOCTHKEHUH COBPEMEHHOW OuOoJIOTHH U
OMOTEXHOJIOTHI [Tl palliOHAIBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHbIe T€HETHYECKHE 3aJjaud Ha MOHO- U JAUTHOPUIAHOE
CKpEIlMBAaHUE, CIEIUIEHHOE HACIeJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUs JUIs MPE/ICKa3aHusl HACTIEI0BAHMS PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIA0OPATOPHbIE M MPAKTHUECKHE pabOThl, COOJIIOAATh MpaBuia
pu paboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE  KPUTUYECKH  OIEHMBATh W  HUHTEPNPETUPOBATH  MHPOPMALIHMIO
OMOJIOTUYECKOTO COJAEPKaHUS, BKIIOYAIOU[YIO IICEBJOHAYYHBIE 3HAHUS W3 PA3NTHYHBIX
HMCTOYHHUKOB (CpEACTBA MaccoBOW HMHQOpMalMU, HAYYHO-TIOMYJSIpHbIE MaTepHualbl),



OTUYECKUE  ACHEKThl COBPEMEHHBIX  HCCIECJOBAaHUM B  OHOJIOTMHM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000IIast
Ononoruueckyro MHGOOPMALMIO M3 HECKOJBKMX HCTOYHUKOB, TPAMOTHO HCIIOIb30BATh
MOHSATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3yibTaThl OCBOEGHHS ydeOHoro mnpenmera «buomorus» ¢ 11
KJacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOM ECTECTBEHHO-HAyUYHON KapTHUHBI
MUpa U HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHAIBLHON IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHuUs
KU3HEHHBIX 3a]1ay;

YMEHHE pPacKpbiBaTh COJEpKaHUE OHOJOTMUECKUX TEPMHHOB U TIOHSTUW: B/,
MOMyJISIUsA, TEHO(POHMA, HBOJIOUMS, JBWXKyIMEe Cuiabl  ((dakTopbl)  SBOJIOIUH,
MPUCIIOCOOJIEHHOCTh ~ OPTaHM3MOB,  BHJI000pa30BaHHUE,  SKOJOTHYECKHE  (DAKTOPBI,
KOCHUCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PEAyIEHThI, LENH MNUTaHUs, SKOJIOTrhYecKas
nupamuia, OuoreoieHo3, ornocdepa;

yMEHUE H3j1araTtb Ouoioruuyeckue teopuu (3BosroroHHas Teopus Y. [lapBuHa,
CUHTETUYECKasi TEOPHUS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOIBIIIEBOIO CXOJICTBA
K. M. bapa, yepenoBanusi TiIaBHBIX HarpasiieHHil u myted 3Bomtounn A. H. CeBeprosa,
yuenust o Ouocdepe B. WM. Bepnanckoro), ompenensiTb T'paHUIBI MX NPUMEHUMOCTH K
KUBBIM CHCTEMaM,;

yMEHHUE BIJIAJIETh METOJlaMU HAY4YHOTO IIO3HAHHWS B OHWOJOTWMU: HAOIIOIEHHE U
OMMCAaHUE >KUBBIX CHUCTEM, NPOLIECCOB U SBICHHUM, OpraHu3alvs U IPOBEJICHUE
OMOJIOTHYECKOT0 IKCIIEPUMEHTA, BBIABUKEHHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH MEXK]TY
HCCIIeTyEMbIMU BEJIMYMHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3YIbTAaTOB, HCIOJIb30BAHHBIX
Hay4YHBIX TIOHSATUM, TEOpUM U 3aKOHOB, YMEHHE JeJaTh BBIBOJAbI HAa OCHOBAHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNISITh CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BHUJIOB, TMOMYJSAIMNA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHUOTrEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOIO
otOopa, BUI000pA30BaHUS, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JNEHCTBUS KOJIOTHYECKUX
(akTOpOB Ha OpraHM3Mbl, TEPEHOCAa BEIIECTB W IOTOKAa DSHEPIMH B DKOCHCTEMaXx,
AHTPONOTCHHBIX U3MEHEHUW B 3KOCHUCTEMAaX CBOEM MECTHOCTH, KPyrOBOpPOTa BEILECTB U
OMOTreOXMMHUUYECKUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHSITH TOJTYYEHHBIC 3HAHUS [ OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U ABJICHUH, JJISI MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEAHEBHOW KU3HU C
1eabl0 obecreueHrs 0e30MacHOCTH CBOETO 3J0POBBSI M 3J0POBbS OKPY’KAIOIIUX JIIOJIEH,
COOJIIOJICHNUST HOPM TIPAMOTHOTO TIOBEACHHMS B OKpYyXKaloluled MNpUpPOIHON Cpele,
MMOHMMAaHUE HEOOXOJMMOCTH HCMOJb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTHU ISt
pPalMOHAIBHOIO MPUPOIOTOIB30BAHMS;

YMEHUE pelllaTh »3JIeMEHTapHble OHOJOTUYECKHE 3aJaud, COCTABJISITH CXEMBbI
MepeHoca BEIIEeCTB U SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);



YMEHHE BBIMOJIHATH Ja00paTOpHbIE W MpaKTUYECKUue pabOThl, COOMIONATh MpaBHIIa
npu paboTe ¢ yueOHbIM U 1abOpaTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHYECKM  OILIEHMBAaTb M  HHTEPNPETHPOBaTH  HUH(OpMAILHIO
OMOJIOTHYECKOTO COJEpKaHusl, BKJIIOYAIONIYI0 IICEBJOHAYYHBIE 3HAHUS M3 Pa3TUYHBIX
HMCTOYHUKOB (CpelcTBa MaccOoBOM HMH(OpPMAIMK, HAYYHO-TIOMYJSPHBIE MAaTepHAalIbl),
paccMatpuBaTh I7100agbHbIE SKOJIOTHYECKHE MTPOOIEMbI COBPEMEHHOCTH, (HOPMUPOBATH T10
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHHs, 000011as
OMOJIOrMYECKyI0 HMH(OPMALIMIO M3 HECKOJBKMX HCTOYHHKOB, TPaMOTHO MCIIOJIb30BaTh
MOHSATUUHBIN anmapat OUOJIOTHUH.



TemaTnueckoe IIaHuPOBaAHUE

Tabauua 1.
10 xnace
Ne|| HaumenoBanue |[KonuuecTBo OnexTponnbie (1rdpoBbIc) 00pa3oBaTEIbLHBIC PECYPCHI
n/n| pa3aenoB u TEM 94acoB
HpOrpaMMbI Bcero KoHTponbHbIE [IpakTHyeckue
paboThI paboThI
1 IBronorus kax HayKa 3 1 1 [[Bubmmoreka [JOK
https://m.edsoo.ru/7f41c292]]
2 |Kussre crctemst u 1 [[Bubaroreka IIOK
WX OpraHu3aIus https://m.edsoo.ru/7f41c292]]
3 |[Xummaeckuit cocras 8 1 [[Bubmmoreka IJOK
U CTPOCHHUE KIICTKU https://m.edsoo.ru/7f41c292]]
4 Ku3HenesTenbHOCTh 6 [[Bubaroreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292]]
5 ||Pasmmoxenme u 5 1 [[BuGmmoreka IJOK
UHIUBUYaTbHOEC https://m.edsoo.ru/7f41c292]]
pasBUTHE
OpraHM3MOB
6 HacnenctBeHHOCTD 8 1 [[Bubaroreka ITOK
Y U3MEHYUBOCTb https://m.edsoo.ru/7f41c292]]
OpraHU3MOB
7 3 1
Cenexuust [[Bubmmorexa ITOK
OpraHHU3MOB. https://m.edsoo.ru/7f41c292]]
OcHoBBI
OMOTEXHOJIOTUU
OBIIEE 34 2 4
KOJIMYECTBO
UYACOB I10
ITPOIT'PAMME



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

11 KJIACC

Ne || HamMmeHOBaHME pa3feioB U TEM

KonmuectBo yacoB

OnexTponubie (H(POBHIE)

YACOB I10 [TPOTPAMME

/o IPOTPaMMBbI 00pa3oBaTeIbHBIC PECYPCHI
Bcero || Koarponbubie [Ipaktruueckue
L paboThI paboThl
! DBOJIIOIIMOHHAST OUOIOTHUS o ! ! [[BubaroTeka ITOK
https://m.edsoo.ru/7f41cc74]]
Bo3HuKHOBEHUE U pa3BUTHE o ! [[BubaroTeka ITOK
KHU3HHU Ha 3eMiie https://m.edsoo.ru/7f41cc74]]
3 Opranu3Mbl 1 OKpy>Karomias S ! [[Bubmuoreka LJOK
cpena https://m.edsoo.ru/7f41cc74]]
4 | 9 1
CooOuiecTBa u [[Bubmuorexa LJOK
3KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74]]
OBIIEE KOJJMYECTBO 34 2 3



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Tao6auna 2

10 xnace
(=l
No Tema ypoxa KonugectBo gacos ‘ Jara DNeKTpoHHBIE U(POBEIC
/i Beero|[Konrpossasie|| [paxtieckue || 13y 1CHAS obpaszoBareNbHbIe PECYPCh
L paboThI paboThl
! [ToBropenwue. [[bronorus B ! [[BubmroTeka ITOK
cucreme Hayk]| https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a]]
2 | 1 05
[ToBTopenue. [[Merob [[Bubmuorexa LJOK
[MO3HAHUS YKHBOM PHUPO/IBL. https://m.eds00.ru/863e6122]]
[IpakTnueckas padora Ne 1
«Hcnonb30BaHne pa3InaHbIX
METOJIOB [IPH U3yUYEHUH
OMOJIOTHYECKUX 0OBEKTOBY ]|
3: 1 1
Bxomanas muarHoctuka
4 [[Brogornueckue CuCTEMEI, ! [[Bubmuortexa [TOK
MIPOIIECCHI U UX U3yueHwue]] https://m.eds00.ru/863e6564]]
> [[Xumuyeckuii cocta ! [[Bubmuorexa [TOK
KJIeTku. Boia 1 MUHepasbHbIC https://m.edso0.ru/863e674e]]
com]]
6 [[Benaku. CocraB u cTpoeHHe ! [[BubmuoTtexa [JOK
oemxoB]] https://m.eds00.ru/863e6b72]]
! [[®epmenTh — ! 05 [[Bubmuorexa [TOK
OHOJIOrHYeCKue https://m.edso0.ru/863e6b72]]
Karanu3zaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIMTHIECKOM aKTHBHOCTH
bepmenToB (Ha mpuUMepe
aMuJIa3bl WIKM KaTanaasbl)»|]
8 [[VrneBoabl. JIunuasi]] ! [[BubaroTexa ITOK
https://m.eds00.ru/863e6870]]
o [[HykienHOBBIC KHCITOTHI. ! [[BubmuoTexa [TOK
ATD]] https://m.edsoo.ru/863e6d5c]]
10 1
[[McTopus 1 MeTo b1 [[BubmuoTexa [TOK
n3ydeHus kietku. Kimerounas https://m.edso0.ru/863e6e88]]
Teopusi]]
11 1
[[KieTka kak 1ienocTHas [[1]
XuBas cuctemal]



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

[[CtpoeHue sykapuoTHUECKON 05 [[BubaroTexa ITOK

kieTku. JlabopaTopHas https://m.edso0.ru/863e6ff0

pabota Ne 2 «3yueHue https://m.edso0.ru/863e716c¢]]

CTPOCHHS KJIETOK PaCTCHUH,

KUBOTHBIX, TPHOOB H

OakTepuiil Mo MUKPOCKOITOM

Ha TOTOBBIX

MHKpOIIpenapaTax u ux

onucaHue»||

[[O6men BemecTB Miu [[Bubmuorexa LJOK

MeTabomusMm]] https://m.edso00.ru/863e766c]]

[[®oTocunTe3. Xemocunres]] [[BubiroTexa ITOK
https://m.eds00.ru/863e7c¢98]]

[[Duepretuueckuit oomeH]] [[Bubmuorexa [TOK
https://m.edsoo.ru/863e7aae]]

[PKu3HeHHBIN UK KISTKH. 05 [[Bubmuorexa [JOK

Jenenue KieTku. MuTo3. https://m.edso0.ru/863e7dc4]]

JlaboparopHast pabora Ne 3

«Habmroienne MuTo3a B

KJIETKaX KOHYMKA KOPEIIKa

JyKa Ha TOTOBBIX

MUKponpenaparax»||

[[BrocunTe3 Genka. Peakiust [[BubmuoTtexa [JOK

MaTpPUYHOTO CUHTE3a] | https://m.eds00.ru/863e796e]]

[[Tpaucnsiust — GuocuHTE3 [[Bubmuorexa [TOK

oenkal] https://m.eds00.ru/863e796€]]

[[Heknerounbie Gpopmbl [[Bubaunorexa [JOK

’KH3HU — BUPYCHI |] https://m.eds00.ru/863e7540]]

[[®opmBI pazmHOKEHUS [[Bubaunorexa [JOK

opranu3Mos]] https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e]]

[[Meiio3]] [[BubnuroTexa ITOK
https://m.edsoo.ru/863e7f4a]]

0.5

[[O6pa3zoBanue u pa3BuTHE
MTOJIOBBIX KJIETOK.
OnogoTBOpEHHE.
JlabopaTtopHas padota Ne 4
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax»||

[[BubaroTeka ITOK
https://m.edso0.ru/863e81b6]]



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

[[MuauBuayansHOE pa3BUTHE
opranu3mMos||

[[BubaroTexa ITOK
https://m.edso0.ru/863e8436]]

[[TeneTnka — Hayka o
HACJIEICTBEHHOCTH H

[[BubmroTeka ITOK
https://m.edso0.ru/863e86f2]]

HU3MEHYHUBOCTH]]

[[3akoHOMEpHOCTH [[BubaroTexa ITOK
HACJICIOBaHMS PHU3HAKOB. https://m.edso0.ru/863e8878]]
Mounorubpumanoe

CKperrBanue]]

[[Aurubpuaroe [[BubaroTeka ITOK

CKpelIuBaHue. 3aKoH
HE3aBHCUMOTI'0 HAaClIeZJOBAHUS
npu3HaKoB]]

https://m.eds00.ru/863e89a4]]

[[Cuenniennoe Hacieq0BaHNE
npu3HakoB. JlaGoparopHast
pabota Ne 5 «/3yuenue
pe3yJIbTaTOB
MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHMSI
y 1p030(Q Il Ha TOTOBBIX
MHKpoOIpenaparax ||

0,5

[[BubaroTeka ITOK
https://m.eds00.ru/863e8c60]]

[[TeneTHka nona.
HacnenoBanue npu3HaKos,
CIICTUICHHBIX C MOJI0M]]

[[BubaroTeka ITOK
https://m.edso0.ru/863e8c60]]

[[M3meHunBOCTD.
Henacnencrsennas
W3MEHYHUBOCTD.
JIaGoparopHas pabota Ne 6.
N3yuenne
MOU(BUKAITTOHHON
W3MEHYHUBOCTH, TIOCTPOCHUE
BapHaLlMOHHOTO psiAa U
BapHAaIlMOHHON KpUBOW» ||

0,5

[[BubroTeka ITOK
https://m.edsoo.ru/863e8efe]]

[[HacnencTBennas
W3MEHYHBOCTD.
JlaboparopHas pabota Ne 7.
«AHanu3 MyTtanui y
Tpo30(UITBI HA TOTOBBIX
MHUKpoMnpemnaparax»||

0,5

[[BubaroTeka ITOK
https://m.edso00.ru/863e8efe]]

[[TeneTnka venoBeka ]

[[BubroTeka ITOK
https://m.edso0.ru/863e8d78]]

Htorosbiii KOHTPOJIb

[0}



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

33 [[Cenexuus xak Hayka u ! [[BubmroTexa ITOK
mporiecc ]] https://m.eds00.ru/863e9214]]
34 [[MeToas! u mocTH)EHUS ! [[BubmroTeka ITOK
CCJICKIIUU PACTCHUH U https://m.edso0.ru/863e9214]]
’KUBOTHBIX. BUOTEXHOIOTHS
KaK OTpaciib IPOU3BOICTBA]]
OBIIEE KOJMYECTBO 34 2 4
UYACOB I10 ITPOTPAMME
11 kaace
Ne Tema ypoka KonuuectBo gacos Hata || DnekTpoHHbIe H(POBBIE 00pa30BaTENBHBIC PECYPCHI
o/ u3y4
II CHHUA
Bcero || Kortponsusbie|[[IpakTuaeckue
| paboThI paboThI
! [ToBTOpenwue. ! [[Bubmmoreka [JOK
[PBomrons U MeTOIBI https://m.edso0.ru/863ea20e]]
e€ uzyuenus|
2 [ToBTOpenwue. ! [[Bubmmoreka [JOK
[[Mcropus pa3Butus https://m.eds00.ru/863e9570]]
IIpeicTaBIeHUM 00
HBOTIONNH] |
3: 1 1
[[MuxkposBosmorusi]] [[Bubmmorexa ITOK
https://m.edsoo.ru/863e9cle]]
BxomHast muarnoctuka
4| 1 05
[[TTomymsust Kak [[Bubmmorexa ITOK
dJIEMEHTapHasK SAMHUIIA https://m.edso0.ru/863e99c6]]
BHUJIA U DBOJFOIHH.
JlabopaTopHas paboTta
Ne 1 «CpaBHeHME BUIOB
1o Mop(doaoruyeckomy
KpUTEPUIO» ||
> [[ABrxymiue cuibt ! [[Bubmmoreka [JOK
(smemeHnTapHbBIE https://m.edso0o.ru/863e9da4]]
dbaxTopsl) 3BoTIONNH] |
6 [[EcTecTBenHbIi 0TOOP ! [[Bubmmoreka [JOK
u ero hopmsi]] https://m.edso00.ru/863e9ed0]]
! [[Pe3ynbTatThl ! 05 [[Budmroreka [ITOK
SBOJIIOIUH https://m.edsoo.ru/863e9fde]]
MPUCIIOCOOTIEHHOCTD
| |lopranusmoB u



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

il

°]

BU000pa3oBaHue.
JlaGopaTopHas pabota
Ne 2 «Onucanue
IIPUCIIOCOOTIEHHOCTH
opraHusma u eé€
OTHOCHUTEJILHOTO
xapakrepa»||

[[Hanpasienus u mytu

[[Bubaroreka [IOK

MaKpOIBOJIIOLHH] ] https://m.edsoo.ru/863e9cle]]
[[HeobparumocTh (]
IBOJIIOIUH] |

[[McTopus sxu3Hu Ha 11

3emiie U METOAbI €€

u3yueHus]|

[[Tumoressr [[Bubmmoreka IJOK

MPOMCXOKICHHUS JKU3HH
Ha 3emiie]]

https://m.edsoo.ru/863ea5a6]]

[[Pa3BuTHE XHM3HH HA
3emiie 10 3paM U
nepuoaam]]

[[Bubmmoreka IJOK
https://m.edsoo.ru/863ea6be]]

[[OcHoBHBIE 3TarbI
9BOJIIOLIUH
pPacTUTENLHOTO U
KHBOTHOT'O MUpA.
[IpakTnueckas pabora
Ne 1 «M3yuenune
MCKOITAaeMBIX OCTATKOB
pacTeHuil U KUBOTHBIX
B KOJUICKIIHSIX» ]|

0.5

[[Bubmaroreka IIOK
https://m.edsoo.ru/863ea8bc]]

[[CoBpemennas
cucrema
OpraHu4eckoro mupal]

[[Bubmaroreka IIOK
https://m.edso0.ru/863ea48¢e]]

[[@Bomro1us uenoBeka
(anTpomorenes)]]

[[Bubmaroreka IIOK
https://m.edso0.ru/863eac2c]]

[[ABrkymiue cuibt

(baxTopsI)
aHTpororeHesal|

[[Bubmaroreka IIOK
https://m.edso0.ru/863ead44]]

[[OcHoBHBIE cTamK (1
ABOJIIOIUH YesloBeKa] ]
[[UemoBeueckue pace u [[Bubmaroreka IIOK

MPUPOAHLBIC adalTallun



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

4enoBeka] |

https://m.edso0.ru/863eaea2]]

[[O6061menue o Teme
«BO3HUKHOBEHHE U
PAa3BUTHUC XKU3HU HaA
3emier]]

(]

[[@xomorus xak Hayka]]

(0]

[[Cpenst obuTanus u
9KOJIOTHYECKHUE

daxtopsi]]

[[Bubaroreka [IOK
https://m.edsoo.ru/863eafec]]

[[AGuoTnyeckue
(hakTOpHI.
JlaboparopHast pabota
Ne 3.
«Mopdornoruueckue
0COOCHHOCTH pacTEHUIt
13 Pa3HbIX MECT
OOUTaAHUS.
JlaboparopHast pabota
Ne 4. «Bnusnue cBeta
Ha POCT U Pa3BUTHE
YEPEHKOB KoJeycay ||

0.5

[[Bubaroreka [IOK
https://m.edsoo.ru/863eb10e]]

[[Buotnueckue
daxtopsi]]

[[Bubmmoreka IJOK
https://m.edso0.ru/863eb348]]

[[@xomoruueckue
XapaKTEPUCTUKU
TIOTYJISIIIHH.
[IpakTnueckas pabora
Ne 2 «Iloacuér
IJIOTHOCTH MOIYJIALMI
pa3HbIX BUJOB

0.5

(0]

pacTeHuii» ||

[[CoobmiecTBa [[Bubaroreka IIOK
OpPTraHUu3MOB — https://m.edsoo.ru/863eb46a]]
ouorenos]]

[[@xoaoruueckue [[bubmuoTeka ITOK

CHCTEMBI https://m.edsoo.ru/863eb46a]]
(sxocuctemni)]]

[[OcHoBHBIE [[bubmuoTeka ITOK
moKa3aTesu https://m.edsoo.ru/863eb5fa]]
HKOCHCTEMBI.

DKOJIOTHYeCKHUe

nupamubl. CBolicTBa
DKOCHCTEM.



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Cykueccus]]

[[[TIpupoxnnbie
9KOCHCTEMBI] |

(]

[[AuTpomnorennsie
aKOCUCTEMBI] ]

(0]

[[Bruochepa —
rio0aabpHas YKOCUCTEMA
3emin]]

[[Bubmarorexa IIOK
https://m.edsoo.ru/863ebb5e]]

[[3akoHOMEpHOCTH
CYILIECTBOBAHUS
ounocdepsi]]

[[Bubmarorexa IIOK

https://m.edsoo.ru/863ebd16]]

[[UemoBeuecTBO B
ounochepe 3emin.
Cocy1iecTBOBaHHUE
IIPUPOJIBI U
yeaoBeuecTBal]

(0]

HToroBslii KOHTPOIb

[[Bubaroreka IIOK
https://m.edsoo.ru/863ebale]]

[[O6o6mIeHNE TeMbI
«CooO1ecTBa u
IKOJIOTHYECKUE
CUCTEMBI» ||

(0]

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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