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IHHOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpamMmbl MO OHOJIOTHMH TEOPETUYECKYIO OCHOBY IS
OTpEENICHHs] TOAXO0B K (POPMHUPOBAHUIO COIEPKAHUS yUeOHOTO MpeaMeTa
«buonorusn» cocraBuiu: KoHuentyaiabHble TnonoxeHus DI'OC COO o
B3aMMOOOYCJIOBJIEGHHOCTH  LI€JI€H, COJEp)KaHMsl, pe3yJlbTaToB OOydYeHHs U
TpeOOBaHMIA K YPOBHIO TTOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIUX TENSIX U
NPUHIHKIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHETrO
obmero oOpazoBanusi B Poccuiickoit denepannu, a TakXke TOJOXKECHHUSI O
cnenuguke OUONOrUM, €€ 3HaYCHUH B MO3HAHUM KUBOUM MPUPOABI U 00ECTIeUEHUN
CYILLIECTBOBAHMSI ueoBeueckoro ooOmiecta. COIIaCHO HAa3BaHHBIM IOJIOKEHHSIM,
OTIPE/ICIICHBl OCHOBHBIE (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosnoruu Aa€T nMpeAcTaBiIeHUE O LENsIX, 00 00IIe cTpaTeruu
oOyuyeHHs, BOCIUTAHUA U Pa3BUTUS OOYYAIOIIMXCS CPENCTBAMH Y4eOHOTO
npenMera «buonorusy, onpenensieT 00s3aTeNbHOE MPEAMETHOE COAEpPKAaHUE, €r0
CTPYKTYpYy, paclpeiesieHhe IO pasfenaM W TeMaM, PEKOMEHAYEMYIO
MOCJIEIOBATEILHOCTh M3yYEHUsI y4eOHOTO MaTrepuaia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€M, JIOTMKA OOpa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX
0COOCHHOCTEH 00yJarOITUXCS.

B mporpamme mo OMONOrMM TakKe YUMUTHIBAIOTCS TpeOoBaHUS K
IJIAHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yJbTaTaM
oOydyeHuss B (QOPMHUPOBAHMHM OCHOBHBIX BHUJOB Y4eOHO-MIO3HABATEIHLHOU
NEeSTENHHOCTH/YUeOHBIX JCHCTBUN OOYyYarONUXCS TIO0 OCBOCHHIO COACPKAHUS
Ouosornueckoro 00pa3zoBaHuUsl.

B mporpamme no 6uosnoruu (10—11 xmaccel, 6a30BbIN ypOBEHb) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B HW3Y4YeHHM OHWOJIOTMH, Onarofaps 4emMy B HeW
IpPOCMATPUBACTCS  HANpPABICHHOCTh HA pPa3BUTUE 3HAHUM, CBS3aHHBIX C
(opMupoBaHUEM €CTECTBEHHO-HAy4YHOIO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTUUYECKOTO MBIIIJIEHUS, NPEICTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHBIM OTHOIICHHEM K OKpY>Kalolled MPUPOAHOU cpere.
[TorTOMYy Hapsay ¢ uU3ydeHHEM O0IIeOHONIOrMYeCKUX TEOPHil, a TakKe 3HaAHHUM O
CTPOEHUU KUBBIX CHUCTEM Pa3HOTO paHra M CYI[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILIECCOB B MPOTrpaMMe MO OMOJIOTHUU YACICHO BHUMAHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEHEBHOM KU3HU JJIA PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4ucje: NMpoPUIAKTUKH HACICICTBEHHBIX 3a00J7€BaHUN YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIBTUPOBaHMUS, 000CHOBaHUs HKOJIOTUYECKH
1eJecO00pa3HOro MOBEACHUS B OKPYXKAIOLIEH TPUPOIHOM Cpejle, aHaI13a BIUSHUS
XO3SIUCTBEHHOM  JIESITEIBHOCTA YEJIOBEKA Ha COCTOSIHUE MPUPOAHBIX H
UCKYCCTBEHHBIX SKOCHUCTEM. YCUJIEHWE BHUMAaHUS K MPUKIIAIHON HApPaBICHHOCTH
ydeOHOoTro npeamera «bruonorus» NpoaIuKToBaHO HEOOXOAMMOCTBIO 00ecTieueHus



YCIIOBUM JIJISl PEIIeHUs] OAHOW M3 aKTyaJIbHbIX 3aJ]a4 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHusA, KOTOpass ImpenanonaraeT (QopMupoBaHHe Yy  OOyYarolIUXcs
CHOCOOHOCTH  aaNTUPOBATBhCSl K M3MEHEHUSM JMHAMHUYHO Pa3BUBAIOILETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpenHero oOmero oOpa3oBaHMs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecrnieunBaeT (POpPMHUPOBAHHE Yy OOYUYAIOIIUXCS MPEJICTABICHUN O
HAayYyHOW KapTHHE MHUpa, paclIupseT U 0000UIaeT 3HaHUS O XKUBOHM mpupone, e€
OTJIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMM W 3BOJIOLUH, CO3JAET
yCIOBUSL  JUIs:  TIO3HAHMSI  3aKOHOB  JKMBOM  MpUPOAbI,  (POPMHPOBAHUS
(yHKLIIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3J0pOBOrO M Oe3omacHoro ooOpasza
KU3HU, SKOJIOTMYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUpPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUSI UMEET TaKXkKe JUIsl PEIICHUs] BOCIUTATEIbHBIX U
pa3BHUBAOIIMX  334a4  cpeaHero  olmiero  oOpa3oBaHUs,  COLMAIN3ALUU
oOyuaromuxcs. M3yuenue OMonoruu odecrneurBaeT yCciaoBHs Il (OPMUPOBAHUS
MHTEIJICKTYaIbHBIX, KOMMYHUKALIMOHHBIX W  HH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIBTYphl, CIIOCOOCTBYET HHTETpAallMd OHOJIOTMYECKHX 3HAHUU C
IPEJCTABICHUSAMU U3 JIPYTHX y4e€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BanHble MONOKEHUS O MIPEIHA3HAYCHUN YYeOHOTO TMpeaMeTa
«buonorusi» cocTaBUIM OCHOBY [UIsl OIpPEAENICHHUsS] MOAXOJOB K OTOOpY U
CTPYKTYPUPOBAaHUIO €r0 COJAEPKAHMSI, MPEACTABICHHOIO B MpPOrpaMMe IO
OMOJIOTHH.

Ot60p conepxkanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTYypocOOOpa3HOro NOAXO0[a, B COOTBETCTBUM C
KOTOpPBIM OOydaroluecss JODKHBI OCBOUTh 3HAaHUS W YMEHMS, 3HAUUMBbIE IUIs
dbopmupoBaHusi 0OOIIEH KYJIbTyphl, ONPEACISIONME aJeKBAaTHOE TOBEJACHUE
YeJIOoBeKa B OKpYKalollled MPUPOIHOIM cpeje, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHYeCcKou aestenbHOCTH. Oco0oe MecTo B ATOM CHCTEeME 3HAHUM
3aHHUMAIOT AJIEMEHTHI COJIEpKaHus, KOTOpBIE CIIy>KaT OCHOBOM JUIsl (hOPMUPOBAaHUS
OpPEJCTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyyHOW KapTUHE MHpa U
LEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3alUH
Oouonornueckoro 00pazoBaHMUsL.

CrpykTypupoBaHue coaepkKaHus YydyeOHOro marepuaja B Mporpamme Io
OMOJIOTMHM OCYIIECTBJIEHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHMs] 3HAHUU 00
OTJIMYUTETBbHBIX 0COOCHHOCTSIX KUBOM MPUPOABI, O €€ YPOBHEBOI OpraHu3aiuu u
ABOJIIOIMHU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOIINE COAEpKaTeNnbHble JUHUU: «buonorus kak Hayka. MeToasl
Hay4HOTO Mo3HaHuM», «KieTka kak Ouonornyeckas cuctema», « OpraHusm Kak



Oouosornueckasi cucteMay, «CrucreMa 1 MHOTooOpa3ue OpraHuueCcKoro MUpay,
«IBOIIOLHS )KUBOHN TTPUPOIBD, « IKOCUCTEMBI M IPUCYIIIAE UM 3aKOHOMEPHOCTH.
[enb nzyuenust yueOHoro npeamera «buosorus» Ha 0a30BOM YPOBHE — OBJIAJICHUE

Oo0y4JarouMMHUCs  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATBHOM
OpraHW3allid > KWBBIX CHCTEM pPA3HOTO paHra W NPHOOPETCHHE YMEHHM

MCIIOJIb30BATh 3TH 3HAHUSI JIJISl TPAMOTHBIX JICHCTBUIN B OTHOIIIEHUU OOBEKTOB
KUBOU MPUPOJIBI U PEIICHUS PA3ITMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTikeHue 1enu u3ydeHus: ydyeoHoro npenmera «buonorus» Ha 6a3o0BoM
ypOBHE 00eCTIeUnBAETCS PEIISHUEM CIICIYIOMINX 3a1ay:

OCBOCHHME OOYYArOUIMMUCS CHUCTEMbl 3HAHMU O OMOJIOTMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
st (GOPMHUPOBAHUS TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O
METOJIaX HAy4YHOTO IO3HAHUs, CTPOSHUH, MHOTOOOpa3uu U 0COOEHHOCTSAX JKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpPTaHU3allMH, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y oOOydYarOMUXCs TO3HABATEIBHBIX, WHTCIUNICKTyIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalIM3a JaHHBIX O IMYTSAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3DISIAOB, HUJEH W TOAXOAOB K M3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIINHY;

CTAHOBJIICHHE Yy OOydYarommxcsi OO0mell KyabTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpA KHUBOW NPUPOJBI HAa OCHOBAHMM 3HAHWM M OMbITA, MOJYUYCHHBIX MPHU
U3y4eHUU OMOJIOTHUH;

dbopMupoBaHue y OOydYalOlIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKNX 3HAHWUW B TMPAKTUYECKON NEATeTbHOCTH YeJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHIA;

BOCIIUTAaHUE YOCKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >KHBOU
IPUPOIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHHS K HEH, COOFOICHHS dTHYECKHUX
HOPM IIPU MPOBEJICHUHN OUOJIOTUYECKUX UCCIEAOBaAHUM;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JUIS TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 11 JOPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHHI B MOBCEIHEBHOM KU3HU IS
OLICHKHU MOCJIEICTBUNA CBOEH JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH Ccperie,
COOCTBEHHOMY 370POBBIO, OOOCHOBaHME U COONIOACHHE Mep MPOPUIAKTUKA
3a00J1€BaHUM.

B cucreme cpeanero oo6miero ooOpasoBanus «buosiorus», uzydaemasi Ha
0a30BOM YpOBHE, SIBIECTCSl 00SI3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOSIIUM B
cocTaB mpenMeTHo obnacTu « EcTecTBeHHO-HAyYHBIC TTPEIMETHD.



Jliist u3ydeHuss Onosioruy Ha 0a30BOM YPOBHE CPEHETO OOIIEro 0Opa3oBaHus
otBoauTcsa 68 dacoB: B 10 kimacce — 34 yaca (1 gac B Hemento), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Bnonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, Guiocodueil, STUKOM, ICTETUKOW U MPABOM.
Posnb 6uonoruu B GopMHUpOBaHWN COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cucrema
OMOJIOTUYECKHUX HayK.

MeToapl MO3HAHUS KUBOUM MPUPOAbI (HAOMIOIEHNE, SKCIIEPUMEHT, ONUCAHUE,
U3MEepeHne, Kiaccuukanus, MOACTUPOBAHUE, CTaTUCTHYECKas 00paboTka
JTAHHBIX).

JleMoHcTpanum:

[Toptpersr: Y. lapBun, . Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

TaOnuipl U cxeMbl: «MeTo1bl MO3HAHUS )KUBOUW MPUPOIBD.

JlaboparopHble M IPpaKTH4YeCKUe PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHHMe pa3IUYHBIX METONOB MpPH
M3yYEeHUU OMOIIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cCTeMbI M UX OPTraHU3ALMS.

Xusble cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Ominuue
KUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOJIBI.

CaoiicTBa 6MocucTeM U UX pa3HOOOpa3ue. YpOBHU OpraHU3aI[MN OMOCUCTEM:
MOJICKYJISIDHBIN, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJIAIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTr€O1IeHOTUUECKUI ), OMOC(EpHBIA.

JlemoHcTpanum:

Tabmuipt 1 cxembl: «OCHOBHBIC TIPU3HAKY KU3HW», « YPOBHU OpPTaHHU3AIAN
YKABOU IIPUPOIBD».

Oo6opynoBanue: moaenb Monexynsl JIHK.

Tema 3. XuMH4YeCKH COCTAaB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIJIETKH. XHUMHUYECKHE DJIEMEHTBHI: MaKpPOIJIEMEHTHI,
MUKpPO3JIEMEHTHI. Boa 1 MUHEpasbHbIE BEILIECTBA.

OyHKIMM BOABI M MUHEpPAJIbHBIX BellecTB B Kkierke. Iloanepxkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u cTpoeHHe OENKOB. AMHHOKHCIIOTBI — MOHOMEPHI OE€JIKOB.
He3amenumble U 3aMEHUMbIE AMUHOKHCIOTBI. AMUHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYypbl ~O€JIKOBOW MoOJIeKysbl (NepBUYHAs, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHASA CTPYKTypa). XUMHUYECKHE CBoilcTBa OenkoB. buonornueckue
(yHKIMU OEIKOB.



depMeHThI — Onosiornueckue karaiau3atopsl. CtpoeHue epMeHTa: akTUBHBIN
LHEHTp, cyOctpatHas cnenupuyHocTh. Kodepmentel. Buramunbel. Omimnuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB.

VYrieBonpl:  MoOHOcaxapuabl  (TIOKo3a, pubo3a W J1€30KcHpr003a),
aucaxapuibel  (caxaposza, JaKkTo3a) MW HOJUcaxapuibsl  (Kpaxman, IJIMKOTreH,
1esuIono3a). buonornueckue GyHKIMU yIIIEBOAOB.

Jlunuael: TpuUrMUEpUAb, (QocPoaUmuUabl, CcTepounbl. [ uapoduiIbHO-
rupodoOHbIe  cBoMcTBA. buonorundeckue @yHkmuu aunuaoB. CpaBHeHue
yIJIEBOAOB, OCJIKOB U JJUMUAOB KaK UCTOYHUKOB YHEPTHUH.

Hyxknennoseie kucnorel: JIHK u PHK. Hyxkneotuasr — MoHOMEpSBI
HyKJIeuHOBBIX KuchoT. Ctpoenue u pynkunu JHK. Ctpoenne u ¢pynkinuun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIum.

[utonmorust — Hayka o kierke. Knerounas teopust — npumMep B3aMMOIEUCTBUSA
uzei u pakToB B HAYYHOM MO3HAHUU. METOAbI U3YUEHUS KIIETKU.

Krerka kak nienoctnas skupast cucrema. OO1ue npu3Haku KJIETOK: 3aMKHYTast
HapykHasi MmemOpana, momekynbl JIHK kak renernueckuil ammapar, cucrema
cUHTE3a Oelka.

Tunbl KJIETOK: JyKapHoOTHYeCKas | Tpokapuoruueckas. (OcoOeHHOCTH
CTPOCHHUSI MPOKApUOTUYECKON KieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTHYECKOM KJIETKU. (OCHOBHBIE OTIWYHUS PACTUTEIBHOW, KWUBOTHOU U
TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
dbynkuuu. [1na3marudeckas MmemOpana, e€ cBoiicTa u pyHkuu. [{utornazma u eé
opranouipl. OgHomemOpaHHbie opraHouasl kietku: OIIC, ammapar [onbmku,
nn30COMBI.  [10MyaBTOHOMHBIE OPraHOWABI KJIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHrne MUTOXOHApWM MW TiacTuA. Buael mmactua. HememOpanHbIe
OpraHOMJIbl KJIETKH: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOIH, PECHUYKH,
KIyTHKUA. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHusI.

SAnpo — perynsatopHblid HeHTp kieTku. CTpoeHue sapa: siaepHas o0oJouKa,
KAapHOIlIa3Ma, XPOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BELIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxiun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHUYECKMX DJIEMEHTOB B HEKHBOU
npupozne», «Pacnpenenenne XUMUYECKUX JIEMEHTOB B JKUBOU IPUPOLEH.

Tabmuupl u cxemsbl: «Ilepronnyueckas Tadaua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIEKyYIbl BOJIb», «brocnuHTes Oenka», « CTpoeHue MOJIEKyJIbl OeKay,
«Crpoenune pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monekynsl



ATO®», «CTpoeHuE dyKapuOTHUECKON KIETKN», « CTpPOCHHUE )KUBOTHOU KIETKHUY,
«CTpoeHune pacTUTENbHOU KIETKW», « CTpOEHUE MPOKAPUOTUUECKON KIIETKI,
«CTtpoeHue sa1pa KIETKn», « YIIIEBOABD), «JIMIuabD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHME [JIsi TIPOBEICHUS
HaOMIONCHUHN, W3MEpPEHUM, HKCIEPUMEHTOB, MHKpOIpenaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYEeCKHE PAdOTHI:

Jlaboparopuast pabora No 1. «M3ydyeHue KaTanUTHUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe aMUJIa3bl WM KaTalla3bl)y.

Jlaboparopnast pabora No 2. «/3ydyeHue CTpOEHHUSI KJIETOK pPaCTCHUH,
KUBOTHBIX W OaKTepHil MOJA MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENnaparax U HMX
OTIMCAHUE.

Tema 4. /KuzHeessTeIbHOCTDh KJIETKH.

OOMeH BemecTB, WU METa0OIU3M. ACCUMIIIANINS (TTACTUYSCKUA OOMEH) U
TUCCUMWIISIUS (PHEPreTHUeCKUid OOMEH) — JBE CTOPOHBI €IWHOTO Ipoliecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHMsI BEIIECTB W SHEPIMM B IMOHUMAaHUU
MeTadou3ma.

Tumbl oOMeHa BerecTB: aBTOTpOodHbIN U reTepoTpodHbIid. Porb pepMeHToB B
oOMeHe BEIlIeCTB U MPEBPAIICHIUN YHEPTUH B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (da3pl  (porocuHTe3a. Peakiuun
dbotocunTesza. IddexkTuBHOCTH PoTOCHHTE3A. 3HAYECHUE (POTOCUHTE3A NJIs KU3HU
Ha 3emie. Biusinue ycioBuil cpenbl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJIYKTUBHOCTHU Y KYJBTYPHBIX PAaCTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIe OaKTepuu. 3HAUCHHE XEMOCHHTEe3a IS
KU3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BemiecTB, BbIACICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl 3HEpreTuueckoro oomena. [mukonus.
bpoxxenne u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KIETOUYHOE JIbIXaHHUE.
OxucaurensHoe pocdopunupoBanue. IHHEKTUBHOCTh YHEPTETUYECKOTO 0OMEHa.

Peakuuu wmarpuunoro cunte3a. lenernueckas wunpopmanus u JHK.
Peanuzanus renernueckodt wHboOpManuu B KieTKe. [e€HETHYECKHd KOA U €ro
cBoiicTBa. Tpanckpumnmus — Marpuunbiii cuate3 PHK. Tpancnsuus — Guocunres
Oenka. Otambl TpaHcasuuu. KogupoBaHue aMHHOKUCIOT. Ponb pubocom B
OnocuHTe3e Oelka.

Hexkiierounbie ¢popMbl xku3HU — BUpYyChl. McTopust otkpeiTus Bupycos (. H.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI W KU3HCHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3sHu pacreHuii, >XUBOTHBIX W 4YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoreka (BUY) — Bozoyaurens CIT da.



OOparHast ~ TpaHCKpuWIILMs, peBepraza W  wuHTerpaza. IIpodunaktuka
pacrpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoncTpauum:

IToptpetsl: H. K. Konwuos, JI. 1. UBanoBckui, K. A. Tumupsizes.

Tabmutbl u cxembl: « Tunbl muTanusy, «MeTadonu3m», «K MUTOXOHIPHUS,
«JHepreTudeckuit ooMeH», «Xmoporact», «Dorocunresy», «Ctpoenue JJTHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE reHay, «CuHTe3 O0enkay, « eHeTHYecKuil Komy,
«Bupycw», «bakrepuodaru», «CtpoeHue 1 >ku3HeHHbIN ki Bupyca CITN da,
0axrepuodaray, «Permmukanus JJHK».

Oo6opynoBanue: Mmoaenu-anmuinkanuu «yasoenue JJHK u tpanckpunmmsy»,

«buocunTtes 6enkay, «CtpoeHue KIeTKn», Moaesb cTpykTypsl JJHK.

Tema 5. PasMHOKeHMe M MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii UK, WIM SKU3HEHHBIM LUK KiIeTKd. MHTepdaza u MuTO3.
[Iponieccrl, mpoTekaroniue B uHTepdaze. Perukamus — peakimuss MaTpUYHOTO
cunte3a JHK. Crpoenne xpomMocoMm. XpOMOCOMHBIA HAOOp — KapHOTHIIL.
JiunnonaHeli WM TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbI.
[{uTomornyeckue OCHOBBI PA3MHOXKEHUS M  HUHIAMBUAYAIBHOIO  Pa3BUTHUS
OpPTraHHU3MOB.

Henenne knetku — murto3. Craguu murtosa. [Iponeccsl, npoucxoasdime Ha
Pa3HBIX CTAJIASIX MUTO3a. BHOTOTUYECKUI CMBICI MUTO3A.

[Iporpammupyemasi ru6eb KJIETKH — arornTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: Oecrosioe U mojioBoe. Bubl Gecrnonoro
Pa3MHOXKEHHUSI: JIEJICHHE HAJBOE, TIOYKOBAHHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHe. MICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPTraHU3MOB, €r0 3HAYCHHE JJIS CEJICKLUN.

[TooBoe pa3MHOKEHUE, €TO OTIIMYHUS OT OECIIONIOTO.

Meiioz. Craguu wmeiio3a. [lponeccsl, nmpoucxonsinve Ha CTagusx Meio3sa.
[ToBenenne xpomocom B Meioze. Kpoccunrosep. buonormdeckuii cmbicn H
3Ha4YEeHUE MENo03a.

I'ametorene3 — mporiecc 00pa3oBaHUS TIOJOBBIX KIETOK Y JKHBOTHBIX.
[TonoBbIe >kene3bl: CEMEHHWKW U SMYHUKA. OOpa3oBaHUE W PA3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CIepMaro30uj, SIMIEKIETKa) — CIepMaToreHe3 M OBOTCHES3.
OcoOeHHOCTH CTpOEHUSl SIMIEKIETOK U crepMaro3ouaoB. OIUIoA0TBOpEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtambl AYMOPUOHATBLHOTO PA3BUTHS y TO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue, racTpyisnus, opraHoreHes. IlocTtamOpuoHanmbHOE pa3zBUTHE. THIBI
MOCTAMOPHUOHATILHOTO PAa3BUTHS: TIPAMOE, HEMpsiMOe (JTMIMHOYHOE). BiusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CITIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Pocrt u pazButue pactennii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHH, CTaJu Pa3BUTHSI.

JdemoncTpauum:

Tabmumpr u  cxembl: «DOpMBI pa3sMHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOAOTBOPEHHE Yy UBETKOBBIX pacTeHWi», «BereraruBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue knetku Oakrepuit», «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Knerounsiit iukiny, «Permmukanusa JJTHK», «Muto3y,
«Menos», «lIpsmoe u HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKOMUTAIINUX U
yenoBeka», « OCHOBHBIE CTa U OHTOTEHE3a».

Oo6opynoBanue: MHUKPOCKOII, MHKPOITPENapaThl «CriepMaTo30uabl
MJIEKOTIUTAIOIIETO», «SliekieTka MiekonuTaromero», «KaprnokuHes B kieTkax
KOpEIIKa JIyKa», MarHUTHas MOJENb-alIUINKaIus «J/[eleHne KIeTKu», MOJEJb
JHK, Monens meTada3zHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYEeCKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «HaOmromeHue MuTO3a B KIETKAaX KOHYHKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPEIAapaTaxy.

Jlaboparopnass pabora Ne 4. «M3ydeHue CTpOeHHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax».

Tema 6. HacieAcTBEeHHOCTh 1 U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mctopust pazButus reHeTUKHU. Poips nuromorun
U SMOPHOJIOTUM B CTAHOBJICHUHM TE€HETUKH. BKIag poccHiCKMX U 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHKU (TUOPUA0IOTHYECKUM,
IIUTOTCHETUYECKHUM, MOJEKYJIsIpHO-TeHeTHYeckuii). (OCHOBHBIE T'€HETUYECKHE
noHsTUA. [ eHeTHYeCcKass CHMBOJIMKA, UCTIONb3yeMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJEAOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE [. MeHaenem.
MonoruOpuaHoe CKpeluBaHue. 3akoH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoJyieHus. [IpaBuiio TOMUHUPOBAHUSA. 3aKOH pACILEIUICHHUS TPU3HAKOB. [ unore3a
YUCTOTHI TaMeT. [1ojiHOE ¥ HEeMmOTHOE IOMUHUPOBAHHUE.

JurnObpunHoe  CKpellluBaHUE. 3aKOH  HE3aBUCHMOTO  HACJEAOBaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  AUTHOPUAHOTO  CKpEIIUBAHUA.
AHanuzupyouiee ckpeupanre. Mcnoap30BaHuEe aHATU3UPYIOLIETO CKPEIIUBaHUS
JUTSL OTIPEJICTICHUsI TEHOTHUIIa 0COOMU.

CuemieHHoe HacnenoBanue npusHakoB. Padora T. Moprana no cuenieHHOMYy
HACJICIOBAaHWIO  T'eHOB. Hapymienue  cuersieHuss TE€HOB B pe3yJbTare
KPOCCHUHIOBEpA.

XpOMOCOMHasi TEOPHUSI HACIEACTBEHHOCTH. | eHETUUECKUE KapThI.



I'enetuka mona. XpoOMOCOMHOE OIpeNIeSICHUE MoJjia. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. [OMOraMeTHele MW TeTeporameTHble opranu3Mbl. HacnegoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3MeHunBOCTh. BUibl K3MEHUMBOCTH: HEHACJICACTBEHHAS U HACICACTBEHHAS.
Pons  cpenpl B HEHAcCHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAITMOHHON U3MEHUYMBOCTH. BapuanmoHHbIi psl U BapralluOHHAsE KPUBAs.
Hopma peakuum npusHaka. KonmuecTBEeHHBIE M KaUYE€CTBEHHBIE IMPU3HAKA U UX
HOopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TEeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TOJOBOM MpollecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalimoHHass M3MEHYMBOCTh. Kiaccudukaius MyTaluii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U npuurHbl MyTanuid. MyTtarensubie (GakTophbl.
3aKOH TOMOJIOTMYECKHUX PSAJ0B B HacheAcTBeHHOM n3aMeHunBocTH H. . BaBuioga.

BHesiepHast HaCIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METO/IbI T€HETHUKH
YyeJIOBEKa: TCHEANOTHUCCKHI, OIM3HEIIOBRIN, IMTOTCHETHYCCKHI, OMOXUMHUYCCKUI,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacneactBeHHbie 3aboieBaHUsi 4YeJOBEKAa: TEHHbIE OOJE3HH,
0oJie3HU ¢ HACJEACTBEHHOW MPEAPaCOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W reHepatuBHble MyTanuv. CTBOJIOBBIE KIIETKH. [IpuHIMIIBI
3I0pPOBOTO 00pasa KU3HH, JUATHOCTUKH, TPO(PUIAKTHKN U JICUCHUS] TCHETUICCKUX
Oorne3Heil. MenuKo-TeHeTUYeCKOe KOHCYJAbTHPOBAHUE. 3HAYCHHE MEIUIIMHCKON
TeHETHKH B MIPEIOTBPAILICHUH U JICUCHUU TeHETUUECKUX 3a00JI€BaHUI YeIOBEKa.

JdemoncTpanum:

[Toptpetst: I. Mennens, T. Mopras, I. ne ®@pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. . BaBuios.

Tabmuubt u  cxembl:  «MoOHOTMOpUJIHOE  CKpeIllUBaHUE UM €ro
LIUTOTCHETUYECKAasT OCHOBa», «3aKOH pAacHICIUICHUSI W €ro IUTOreHeTHYecKas
OCHOBaY, «3aKOH YUCTOTHI TaMeT», «JIUrnOpuIHOe CKpEIuBaHUE,
«lluTonoruyeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKpemuBaHus»,  «Meio3y,

«B3anmMonencTBUE  aJIENBHBIX TIE€HOBY», «leHeTMyeckne KapTel pPacTECHUH,

KUBOTHBIX W 4YesoBeka», «leHeTwka moja», «3aKOHOMEPHOCTH HAaCJIeIOBaHMUS,
CUEIJIEHHOTO ¢ mosiom», «Kapuotunbl dYenoBeka W KUBOTHBIX», «Bumabl
W3MEHUUBOCTH», «MomudukannoHHas HW3MEHUYMBOCTHY», «HacnemoBanue pesyc-
dakropay, «['eneTuka rpynmn KpoBu», « MyTaloHHAas U3MEHUYUBOCTD.
OGopynoBanue: Mojeau-anmukanun  «MOHOTHOpUIHOE CKpelUBaHUE,
«Henonnoe nomuHMpoBaHue», «Jurubpuanoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHKpPOCKON W MHKpompenapar «Jpo3zodunay (Hopma,
MyTauu (GOpMbI KPbUILEB M OKPACKH Tena), repbapuil «I'opox moceBHOMW».

JlabGopaTropHble M NPaKTH4YECKUE PA0OTHI:

JlaGoparopnas pa6orta Ne 5. «M3yueHue pe3yabTraToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIMBAaHUS Y AP030(UIIbl Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaGoparopnas padota Ne 6. «3yuenne moauukainOHHONW U3MEHYUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBON».

Jlaboparopnas padora Ne 7. « AHanu3 MyTauuil y 1po30(Quiibl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktuueckast pabora Ne 2. «CocraBieHHE M aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkunsi Kak Hayka M MpOLECC. 3apOKICHHUE CEIIEKINHA U JOMECTUKAIU.
VYyenue H. . BaBuiioBa o LieHTpax MpOUCXOXKIECHUS U MHOT000pa3usl KyJIbTypPHBIX
pacteHuil. LIeHTpbl NPOMCXOXKACHUS TOMAIIHUX >KUBOTHBIX. CoOpT, mopona,
HITaMM.

CoBpeMeHHbIE METOJIbI CeJIEKIIMU. MaccoBblii U UHANBUIYAIbHBIN OTOOPHI B
CEJIEKIIMM pAacTeHU M KUBOTHBIX. OlEHKa JKcTepbepa. bIM3KOpoACTBEHHOE
cKpeluBaHue — WHOpuAMHT. Yucrtas nuHusA. CKpelMBaHUE YHUCTHIX JIMHUM.
['ereposuc, unu rubpuanas cuina. HeponcTBeHHoe CKpelllMBaHuE — ayTOPHIMHL.
Otnanénnas rubpunuzaius u e€ ycrexu. MIcKycCTBEHHBINM MyTareHe3 u MoJy4ueHne
HOJIUTUIONJOB. JIOCTHKEHUS CEJIEKINN PACTEHHM, )KUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. [€HHAas HMHXKEHEpHUs. DTarbl
co3nanusi pexomOuHantHoM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kitertounble KylbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoynoruuyeckue M ATtudyeckue  mpobmembl. MO —  reHeTHYecKHd
MOJIU(DPUIIMIPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toprpersr: H. W. BaBunos, 1. B. Munuypun, 1. JI. Kapneuenko, M. O.
HBanoB.

Tabmumpl 1 cxembl: kKapta «lleHTpbI MPOUCXOXKIEHUS M MHOTO00Opa3us
KYJIBTYpHBIX pacTeHui», «Ilopoapl moMamHuX XKUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanénnas rudpuauzamnus», «Padborer akagemrika M. @. liBaHnoBay,
«Jlomummongus», «OOBeKkThl OMOTEeXHONIOTUMY», «KIileTouHblE KyaBTYpH U
KJIOHUpOBaHue», « KOHCTpyHnpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MU IIOI0B U KOPHEIJIONOB TUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuit, repdapuii « CeabCKOX03IMCTBEHHbBIE PACTEHUS.



JlaGoparopHble M IPaKTH4YECKUE PA0OTHI:

Okckypcusi «OCHOBHBIE METOABI U JOCTUIKEHHUS CEJIEKUUH PACTEHHN H
YKUBOTHBIX (Ha CEJICKITUOHHYO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIBHBI ~ y4acTOK, B  TEIUIMYHOE XO3SUCTBO, J1aDOPaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTH .

[IpeanochulkK BO3HUKHOBEHHUS 3BOJIIOIMOHHON TEOpPHUH. DBOJIOIUOHHAS
Teopuss M €€ MecTo B OMojoruu. BiusiHue 3BOJIOLIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbctBa HBOMOIMHU. [laleoHTOIOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHHUSI BHJIOB B TAJICOHTOJOTUYECKON JIETOMMCH, TMEPEXOTHBIE (POPMBI.
buoreorpadguyeckue: cxoacTBo u paziauune GayH v Grop MaTEPUKOB U OCTPOBOB.

OMOPHONIOTUYECKHUE: CXOJACTBA W PA3NIHUUSs SMOPHOHOB pa3HBIX BHUJOB
N03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTHUYHbIE,
pYAMMEHTapHbIE OpraHbl, araBU3Mbl. MONEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTeH y BCeX
OpraHU3MOB.

OpomonmonHass Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBUHU3MA. J[BWOKyIME CHIIBI 3BOJIOUMU BUIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXKEHHE TPU OTPAHUYEHHOCTU PECYpPCOB, HEOIpeAesEéHHas N3MEHYUBOCTD,
0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bomtonuu (CTI) u €€ 0CHOBHBIE OJIOKEHUSI.

MukposBomtonus. [Tomynsanus kak eIMHUIA BUIA U SBOJIOLUH.

JBuxymue cuiibl ((hakTopbl) SBONIOIMU BHJIOB B Mpupoae. MyTallmoHHBINA
npolecc M KOMOMHATHBHAS HM3MEHUYMBOCTH. l[lomynsiiuoHHBIE BOJHBI U Apend
reHoB. M3omnsius u Murpanusi.

EcrtectBennpiii oTO0Op — Hampaistomuid  (aktop dBomoIu. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHU3MOB Kak pe3ylbTaT 3Boitouud. [Ipumepst
MPUCIIOCOOIEHHI Yy OpraHu3MOB. ApoMOpP(O3bl U UINOAAANTALIMH.

Bun u BumooOpazoBanue. Kpurepuu Buga. OcHoBHBIE  (HOPMBI
BUI000pa30BaHusl: reorpapuueckoe, IKOJIOrnIecKoe.

MakposBomonusi. PopMbl  3BONIOUMU:  (UIETHYECKAs, JUBEPreHTHAasd,
KOHBEpreHTHas1, napajenbHas. HeoOparumMocTs 3BONIOLUN.

[IpoucxoxaeHre OT HecneHaIU3UPOBaHHBIX NpenkoB. [Iporpeccupyromas
cnenuain3anusa. AJanTUBHAs paguarus.

JdemoHcTpanum:



[Toprpersl: K. Jlunuei, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupe! u cxeMbl: «Pa3BUTHE OPraHUYECKOro Myupa Ha 3emiie», «3apobILIn
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbel  00opbObI  3a
cyllecTBOBaHUE», «EcTecTBEeHHBIH 0TOOP», «MHOroo0Opasue COpToB pacTEHUI»,
«MHoroob6pasue mopox  KHUBOTHbIX»,  «llomymsaumm»,  «MyrannoHHas
U3MEHYMBOCTHY», «ApomMopdo3bl», «Mauoananrtanum», «O01mas qeresepamnus,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema wMapuipyra myremectBus Y.
HapBuHa», «bopb0a 3a cymiectBoBanue», «lIpucrnocoOneHHOCTh OPraHu3MOBY,
«I'eorpaduueckoe BUg000pazoBaHuE», « IKOJIOTMUYECKOE BUI000pa30BAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMM THUIIAMH OKPACKH,
HAOOp TUIOAOB U CeMsiH, Koyuiekuus «lIpumepbl 3alUTHBIX MPUCTIOCOONICHUN Y
AKUBOTHBIX», MOJIeTb «OCHOBHBIE HAITPABJICHMS 3BOJIIOLUNY», OObEMHAS MOJENb
«CTpOo€eHHE roJI0BHOTO MO3ra O3BOHOYHBIXY.

buoreorpadpuyeckas kapra wmupa, Koulekuus «DOpMbI COXPaHHOCTU
WCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™moaenb anmukanua «llepekpéct
XPOMOCOMY», BIIAXKHBIE Mpenaparsl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JATYIIKUY,
Mukponpenapar «J/lpozoduna» (Hopma, myranmmu (HOPMBI KPBLILEB M OKPACKH
Tena).

JlaGopaTopHble U MpaKTHYEeCKHE PA0OTHI:

Jlaboparopnass padora Ne 1. «CpaBHeHHEe BHJIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO).

Jlaboparopnas pabora Ne 2. «Onucanue NpUCTOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTEPay.

Tema 2. Bo3HNKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuHble MOPEACTABICHUS O 3apOXICHUM KU3HU. HaydHble TUIOTE3BI
BO3HUKHOBEHUSI >KU3HM Ha 3emiie: a0uoreHe3 W MaHcnepMmus. XuMuyeckas
ABOMIOLMS. AOHMOTEHHBI CHUHTE3 OpPraHUYECKHUX BEUIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BoIIOIMU. HauanbHble Tamnbl
ouonornueckoit 3oy, ['unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKM M HX 3BOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam U nepuopam. Karapxeil. Apxeiickas u
nporeposoiickass dpbl. Ilameosolickas 3pa W €€ TEpPUOIbl: KEMOPHICKHM,
OPJAOBUKCKHUI, CUITYPUNCKUHN, IEBOHCKUN, KAMEHHOYTOJIbHBIMN, IIEPMCKHUN.

Me3o3orickass 3pa W €€ NEepUOAbl: TPHUACOBBIM, FKPCKUN, MEIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTHKa KJIMMara M TeOoJIOrMYecKux MpoiieccoB. OCHOBHBIE ATaIlb
ABOJIIOIIMM PACTUTENBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH U
#KUBOTHBIX. [losiBIIeHUE, paCIIBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOr0 MHUpa KaK OTpakeHHEe HBOMOUMUA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTAaHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIONOTHs KaK Hayka. Pa3Butue npencraBieHHil o
MIPOUCXOKICHUH 4YeJoBeKa. Meronpl u3ydeHHsl aHTpornoreHesa. CxoicTBa u
pa3yinyus YeloBeKa U )KUBOTHBIX. CHUCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.

JBuxymue  cuiabl  (dakropsl) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTb M €CTECTBEHHBIM OTOOp. OOHIEeCTBEHHBI 00pa3 KHU3HHU,
M3TOTOBIICHUE OPYIUH TPY/AQ, MBIIIJIEHUE, PEYb.

OcCHOBHBIE CTaAUU Y BETBU 3BOJIOLIMHU YEJIOBEKA: aBCTPAIIONUTEKH, UenoBek
yMenbl, YenoBek npAMoxomsAmni, YeloBeK HeaHAEPTAIbCKUN, YernoBek
pa3ymHblii. Haxonku HCKOMaeMbIX OCTAaTKOB, BpEMsl CYyIIECTBOBaHMS, 001acTb
pacupocTpaHeHHusl, 00bEM rOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIUsI.

Yenoseueckue packl. OCHOBHBIE  OONBIIME  pachl:  €BPOMEOUTHAS
(eBpazuiickasi),  HErpo-aBCTpaJiougHasi  (dPKBaTOpHasibHAsl),  MOHTOJIOUHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICEHHOCTH  TpEACTaBUTEINICH
YeJIOBEYECKHX Pac K YCIOBHUSM CYyIIECTBOBaHUS. ENMHCTBO YelOBEYECKHX pac.
Kputuka pacusma.

JdemoncTpauum:

[Toptpetsi: @. Penu, JI. ITactep, A. 1. Onapun, C. Muep, I'. FOpu, Y.
JlapBuH.

Tabmauiel u cxeMbl: « BosuuknoBeHne CoJIHEUHOM CHCTEMBI», «Pa3BuTHe
opraHuueckoro  mupa», «PacturenpHas KieTka», «KUBOTHasi  KJIETKay,
«IIpokapuornueckas kieTka», « CoBpeMeHHasi CUCTeMa OPraHUuYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHHUS YEJIIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeECTa TMaJCOHTOJOTMYECKUX  HAXOIOK  MPEIKOB
COBPEMEHHOIO 4YeJIOBEKay», «/lpeBHenmme nronu», «pesHue momuw», «llepsbie
COBPEMEHHBIE JTIOIN», «UelloBeueCKue pach».

O6opynoBanue: mynsiku - «[Ipoucxoxkaenne — demoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHAepTaiblla, KPOMaHLOHIIA), CJICMKUA WU
U300paKeHUsT KAMEHHBIX OpYIUN TEepBOOBITHOTO 4YesoBeKa (KaMHHU-YOIIEpPHI,
pyoOuna, ckpebia), TeoxpoHoyiorudyeckass TaOnuia, Kouiekuus «Dopmbl
COXPaHHOCTH MCKOTIAEMBbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U MpaKTHYEeCKHE PA0OTHI:

[Tpaktuueckas padora Ne 1. «M3ydyeHue uckomaemMbIx OCTATKOB PACTEHUU U
KUBOTHBIX B KOJIJIEKIIUSX).



OKCcKypeus «IBOJNIOLMSA OPraHWYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHBI UM KpAaeBEIUECKUI My3ei).

Tema 3. Opranusmbl M OKpPY:KaInas cpeaa.

DKoJOorus Kak Hayka. 3a/ladyd U paslielibl SKOJOTHUU. MeTonbl SKOJIOTHYECKUX
UCCIEA0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOWTaHUS OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue Qakropel. Krnaccupukauus skomoruyeckux (paxTopos:
abnoTtuyeckre, OWOTMYECKHE W AHTPONOreHHbIE. JIeMCTBHE HKOJIOTMYECKHX
(haKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (HakTOphl: CBET, TEMIIEparypa, BIaXHOCTh. dDoToneprnonusm.
[IpucnocoOnenusi opraHU3MOB K  JIEWCTBUIO  a0MOTUYECKUX  (PaKTOpOB.
buonornueckue puTMBl.

buotnueckue paxtopsl. Buabl OM0THUECKHX B3aMMOACHCTBUN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsel. [lapasutusm, koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPATIU3M.
3HayeHue OUOTHMYECKUX B3aUMOACHCTBUN HJisi CYyIIECTBOBAaHUS OpPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTUKHA mnonyiasiuuu. (OCHOBHBIE IOKa3aTeln
HOMYJISILMKU: YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. JluHaMrKa YMCIE€HHOCTHU MOMYJSALNHN U €€ pEeryJIALus.

JdemoHcTpanuu:

[Toptpetsi: A. I'ym6onsaT, K. ®@. Pynbe, O. ['ekkens.

Tabmumpr u cxembl: kapta «IIpupomnsie 30Hb1 3emuny, «Cpenbl oOUTaHUS
opranusmMoBy», «®otonepuoanzm», «llomynsaauu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NMONYIsuu UHGY30pun-Tyenbkny, «llumessie nemnm».

JlaGopaTopHble U MpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas padota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas pabora Ne 2. «Iloacdér mIoTHOCTH MOMYISIUN pa3HBIX BUIOB
pPacTEHUI.

Tema 4. Coo01mecTBa M K0JOTHYeCKHE CHCTEMBI.

Coo01iecTBO opranu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHI0Bafi,
NpOCTpaHCTBEHHAsi, Tpoduueckass (muimieBasi). Buabl-gomuHaHThl. CBSI3U B
OMOLIEHO3E.

Okonoruueckne cucteMbl (dkocuctembl). l[lorstne 00 »dkocucteme u
6uoreorieHose. OyHKIMOHATIBLHBIE KOMITOHEHTBI YKOCUCTEMBI: TIPOTYIIEHTHI,



KOHCYMEHTBI, pelyleHThl. KpyroBopor BeIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpopuueckne (muiLEBbIE) YPOBHU SKOCUCTEMBI. [luiieBble Lenu U CETH.
OCHOBHBIE MOKA3aTeId SKOCUCTEMBI: OMOMacca, MNPOAYKLUHS. OKOJIOTHYECKUE
OUPaMUJbl:  MPOAYKLIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CAaMOperyJsiiius, pazsutue. Cykiieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonorndeckoe u X03MCTBEHHOE 3HAYCHHUE arPOIKOCHUCTEM B YPOOIKOCUCTEM.

buopasnoobpaszue kak QakTop ycToHuMBOCTH H3KocucteM. CoxpaHeHue
OHMOJIOTUYECKOTO pa3HOO0Opa3us Ha 3eMIie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPYKTypa
ouocdepsl. Kuboe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepsl Kak
100anbHO 3KOocHucTeMbl. J[MHaMHuYeckoe paBHOBecHe M oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemECTB U OMOr€OXMMHUYECKUE LUKJIIBI 3JEMEHTOB (yIiepoaa,
a3zoTa). 30HAIBHOCTH Onocheprl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B OMocdepe 3eMiii. AHTPOIIOTeHHBIC H3MEHEHUS B Onocdepe.
[moGanpHBIE HKOTOTHUECKHE TPOOIIEMBI.

CocymiecTBoBaHUE PUPOJIBI U YeJIOBEYECTBA. Coxpanenue
O6ropazHo00pasus Kak OCHOBA yCTOHYMBOCTH Onocdeprl. OcHOBA paliioOHAIBLHOTO
yOpaBlIeHUs TMPUPOJHBIMH pecypcaMd H UX UCHojb3oBaHue. JlocTikeHus
OMOJIOTUHU U OXpaHA MPUPOIBIL.

JdeMoHcTpanum:

[Toprpersr: A. [Ix. Terncnu, B. H. Cykaués, B. U. Bepnaackuii.

TaGnuuet u cxemsr: «Ilumessie enm», «bUOIIEHO3: COCTAaB U CTPYKTypay,
«IIpuponnsie coobuiecTBay, «Llenu nutanus», «KoIoruuecKasi mupamMmuaay,
«buocdepa n yenopek», «IKOoCUCTEMA IIUPOKOIUCTBEHHOTO JIeCa», « IKOCHCTEMA
XBOWMHOro Jjeca», «buoneHos Bomoéma», «ArporeHo3», «IIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBUS Ha Ipupony», «BaxHeWmme UCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX Bomy», «[louBa — BakHeMias cocTaBistolas
ounocheps», «DakTopsl aerpaganuu nouBy», «llapHukoBsiii 3pdekr», «DaKkTopbl
pPaaroaKTUBHOTO 3arpsi3HeHus ouochepsi», «Ob6mas cTpykrypa ouocheps»,
«PacnipocTtpanenue u3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouochepn»,
«Kpyrosopor yriepona B 6nocdepe», «KpyroBopor azota B IpUpOIE».

O6opynoBanue: Mozaeb-anInKanus « Tunuuneie OMOLUEHO3bI», TepOapHil
«PacTtutenbHble cooluiecTBa», Kouiekuuu «buonenos», «Bpeaurenu BaxHeHmmx
CEbCKOXO3SIMCTBEHHBIX KYIBTYp», FepOapuu U KOJUIEKIUU PACTEHHUM U )KUBOTHBIX,
MIPUHAJJICKANTUE K PA3HBIM KOJOTHUECKUM IpyMHaM OJHOrO BUAA,



Kpacnas knura Poccuiickoit ®enepanuu, H300pa)K€HUsT OXPaHIEMbIX BUIOB
pacTeHU U JKUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOI'PAMMBI  T10
BNUOJIOTMM HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCA TpeOOBaHUS K pe3yabTaram
OCBOCHHs  OOy4aromMMKCS  TpOTpaMM  CpeaHero o0mero  oOpa3oBaHUS:
JTUYHOCTHBIM, METAIIPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTWYHOCTHBIX PE3YJIBTAaTOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHKE OOYYaOIIUMHUCS POCCUMCKON
rpaXJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENEICHUI0, HaJuyue MOTUBAIlMM K  OOy4YeHUI0  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHWA JIMYHOCTH Ha OCHOBE
KITFOYEBBIX I[EHHOCTEH W HCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBAThCS B CBOEH
JNEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH CUCTEME
OWojorndeckoro  o0pa3oBaHUsS, HAJUYHE DKOJIOTHYECKOTO IIPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HECHHBIC TUIAHBI.

JInyHOCTHBIE pe3yabTaTbl OCBOCHHS IpeaMera «bruonorus» HOCTUraroTCs B
€IMHCTBE YYEOHOW ¥ BOCHUTATECIIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
TPAJULUOHHBIMUA POCCHUICKHUMHU COLUOKYJIBTYPHBIMH, UCTOPUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHM, TPUHSATHIMUA B OOIIECTBE IMpaBWIaAMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IMpolleccaM CaMOIO3HAHMS, CaMOBOCIHTAHUS U
CaMOpa3BUTHUS, pa3BUTHS BHYTPEHHEW NO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY W IPaBOIOPSAIKY, YEJIIOBEKY Tpylda U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OEpPEKHOrO0 OTHOIICHHUS K KyJbTYpHOMY HAacleIul0 u
TpaJUIMsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit denepaunu, TpUpoae U
OKpY>KarolleH cpeae.

JInyHOCTHBIE pe3ynabTaThl OCBOEHUSI YyueOHOro mnpeamera «buonorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTh M CITIOCOOHOCTH 00YUarOIIUXCS PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEHW TMO3MIIMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUEHTAllUM, TO3UTHBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOINECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONbITA U ONBITA JIEATEIBHOCTH B IPOLECCE peaanu3aliid OCHOBHBIX HAIPaBICHUMN
BOCIIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKaaHCKOro BOCIIUTAHMS:

c(hopMUPOBAHHOCTh IPAXKJTAHCKOM MO3UITUK O0YUYaIOIIErocsi Kak aKkTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KCHHUE
3aKOHA U MPABOTOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAEHATh COOCTBEHHYIO TMO3UIMIO IO OTHOUIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHHE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOICH C pa3HbIMU YOCKIECHUSMHU, KYJIbTYPHBIMU LIEHHOCTSMU U
COITMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO BBIMTOJIHEHUS
y4eOHBIX, TI03HABATEIBHBIX W HWCCJIENOBATEIbCKUX 3a7ad, YBAXUTEIHHOTO
OTHOIICHUS K MHEHHUIO OIMOHEHTOB TPHU OOCYXICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOM JACSATEILHOCTH,

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCHICKOM IpaKIaHCKON UACHTUYHOCTH, ITATPUOTU3MA,
YBaXXEHHUS K CBOEMY Hapo[ly, YyBCTBAa OTBETCTBEHHOCTH nepes PoguHol, roproctu
3a CBOM Kpail, cBOW PoauHy, CBOM S3BIK M KYJIBTYpYy, IPOILLJIOE U HACTOSIIEE
MHOTOHAIMOHAJILHOTO Hapoja Poccuuy;

LIEHHOCTHOE OTHOIICHUE K MPUPOJAHOMY HACJIEAMIO U MaMSITHUKAM MPUPOJIbI,
JNOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BUTHE OHMOJOTWH, TMOHUMAHUSA 3HAYCHHUs] OHOJOTMM B TO3HAHUU 3aKOHOB
IPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

uaelHas yOoexIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoa;

c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CHUTYaI[MI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAaHWE JIMYHOTO BKJaJa B TMOCTPOCHUE YCTOMYMBOIO OyIyIIero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEIISIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUSA LEHHOCTEH CEeMEWHOW JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccnu;

4) 3CTeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITAa, HAy4YHOTO U
TEXHUYECKOTr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHHUE IMOIIMOHAIBLHOTO BO3JICUCTBUS KUBOW MPUPOABI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOpPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOIMOHAJIBHOIO 0JIATrONOIy M :

NOHMMaHUE W pealu3alusi 370pOBOro M 0e30MacHoro ooOpasza >KHU3HU
(3mopoBoe  mUTaHWE, COONIOJEHWE TUTHEHUYECKUX TMpPaBWI U HOPM,
cOanaHCUPOBAHHBIM PEXKHUM 3aHATUM W OTHObIXa, peryiasipHas Qusnueckas
aKTUBHOCTH), OEpPEKHOrO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3MUYECKOMY U MICUXUYECKOMY 37I0POBBIO;

MOHUMAHHWE IIEHHOCTH TIPaBUJl HWHJIUBHUAYAJbHOTO U  KOJUICKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYyaIUsX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIFOJICH;

OCO3HAHME TOCIEJICTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (yHOTpeOnIeHus
AJIKOTOJIs, HAPKOTUKOB, KyPEHHUS);

6) TPy10BOI0 BOCIIUTAHHUSA:

TOTOBHOCTb K TpYAY, OCO3HaHHE LIEHHOCTH MAacTepCTBa, TPYAOIO0HUE;
TOTOBHOCTbH K aKTUBHOM JAESATEIIBHOCTH TEXHOJIOTHYECKOU U COLUAIIBHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHLHO

BBITIOJTHSTh TAKYIO JEATEIbHOCTD;

WHTEpPEC K Pa3NuYHbIM cdhepam mpodheCCHOHATBLHON NeaTebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u  pearn30BHIBATH
cOOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0O M CaMOOOpa30BaHHWIO Ha
MNPOTSHKEHUU BCEU JKU3HU,

7) 3KOJIOTH4€CKOT0 BOCIIMTAHUA:

HKOJIOTUYECKH 1eJeco00pa3Hoe OTHOIIEHHWE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIIeCTBOBAaHHS;

MOBBIIIIEHWE YPOBHS JKOJOTMUECKOW KyJIBTYpbl: MNPUOOPETEHUE OIbITa
IJITAHUPOBAHUSI TOCTYNIKOB M OLICHKM MX BO3MOXHBIX TOCJIEACTBUN ISt
OKPY KAIOIIEH CPEeIbl;

OCO3HaHUE TIOOAIBHOTO XapakTepa SKOJIOTHYECKUX MPOOJeM W TMyTel ux
peleHus;

CIIOCOOHOCTh MCIOJB30BaTh MPUOOpETaeMble MNpU HU3YYEHUH OHOJOTUHU
3HaHUS W YMEHUS TIPU PEIICHUH TMpOoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJONOb30BaHUEM  (COOMIOeHME  TMpaBWJl  MOBEJAEHUS B MOPUPOJE,
HaIllpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECUS B DSKOCHCTEMAX, OXPaHY BHJOB,
IKOCHCTEM, Ouochepsl);



AKTUBHOE HEMpUSATHE JICWCTBUI, MNPUHOCALIUX Bpel OKpY’Kalolen
MPUPOAHON Cpele, YMEHUE IMPOTHO3MPOBATh HEOJIArONPUSATHBIE SKOJIOTHMYECKUE
MOCJEICTBHS NPEAIPUHUMAEMBIX AEHCTBUI U NPENOTBPAIIATh UX;

HAJIMYHUE PA3BUTOIO 3KOJIOIMYECKOIO MBIIIIEHUS, DKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeSATETBbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IMPAKTUYECKOW JAESITEIIBHOCTH 3KOJIOTUYECKOU
HaIpPABJICHHOCTH;

8) neHHOCTH HAYYHOTI'0 MO3HAHUA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNE S3BIKOBOM W YUTATEJIBCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJEHCTBUS MEXKY JIIOAbMU U MIO3HAHUS MUDA;

NOHMMaHue crneuuuku OWOIOTMM Kak HayKH, OCO3HaHus €€ poiau B
(GbopMUpOBaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIIOCTHOTO
MPENCTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEIOBEKa U
oOmiecTBa, B TO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpolieM
COXPAHEHMS IPUPOJHOTO PABHOBECHS;

yOeX/IEHHOCTh B 3HAYUMOCTHU OHMOJOTMM ISl COBPEMEHHOW LMBUIM3ALIUU:
o0ecreuyeHuss HOBOTO YpPOBHS pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  peuiarb  pecypcHble  MpoONeMbl  pa3BUTHUSA
YeI0BEUeCTBa, MOUCKA MyTel BBIXOJa M3 TIOOAIBHBIX SKOJOTHYECKUX MPOOIeM U
o0OecrieueHusi  mepexoja K  yCTOHYMBOMY  DPa3BUTHIO,  PallMOHAIBHOMY
UCTOJIBb30BAHUIO TPUPOIHBIX PECypcoB M (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHMOJOTMYECKUX 3HAHMW B LEIAX
NOBBIIEHUA OOLIEH KYyIbTypbl, €CTECTBEHHO-HAyYHOM TIpPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIbHOM I'PaMOTHOCTH OOydYaromuxcs, popMupyeMoi
IIPU U3y4EHNUU OMOJIOTUH;

NOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCHOJb30BaTh IOJy4aeMble 3HAHWUA I aHajau3a W
OOBSICHEHUS SIBJICHUIN OKPY>KAIOIIEro MUpa U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jenarb OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEBIO MOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BATh OMOJOTUYECKUE 3HAHMS IS
pelieHus: npobeM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE I[ICHHOCTH HAy4YHOW JESATENBHOCTH, T'OTOBHOCTH OCYILECTBIATH
MPOEKTHYIO M MCCIIEOBATENbCKYIO IEATEIbHOCTh UHANBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUW TO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAHNPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ylibTaThl OCBOCHMS y4ueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAauUMble i1 (HOPMHUPOBAHHSA MHUPOBO33PEHUSA OOyUAIOIIMXCS
MEXKIUCIUIUITMHAPHBIE (MEXIPEAMETHBIE) OOIeHAyYHbIC MOHSATHUS, OTpakarollue
[IEJIOCTHOCTh HAyYHOW KApTUHBI MHpa ¥ CHEnu(UKy METOJOB ITO3HAHWS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOIIECC,
CUCTeMa, Hay4HbIH (HaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucciaefoBaHue,  HaOMIOJACHUE,  W3MEPEHUEe,  OKCHEPUMEHT U JPYrux),
YHUBEpcalbHble yueOHble JeUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecrneurBaronme dopmupoBaHue (GYHKIMOHAIBHON
IPaMOTHOCTH W  COLMAJIbHONM KOMIIETEHIUH OOy4yarouuxcsi, CHOCOOHOCTb
oOyyJarommxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCLUILUIMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS U  YHUBEpcajbHble YyueOHbIE JEHCTBUS B
ITO3HABATENBHON U COLIMATIbHOMN IIPAKTHUKE.

MeranpeaMeTHble pe3yiabTarbl OCBOEHHUS MPOTrpaMMbl CPEIHEr0 OOIero
00pa30BaHus OJKHBI OTPAKATH:

OBaanenne YHHBeEpPCAJIbHbIMHU yueOHbIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JJOTHYECKHE eHCTBHS:

CaMOCTOATENbHO  (OPMYIHUpOBaTh U aKTyallM3UpoOBaTh  Mpoliemy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KilaccuuUKaIuu, 0000IIEeHUSs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIACTSATHh UX XapaKTEPHbBIC MPU3HAKU, YCTAHABIUBATH
CBSI3M C JIPYTUMU TTOHITHSIMU);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HUX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObsICHEHUSI (DAKTOB U SBJICHUN
YKABOU IIPUPOJIBIL;

CTPOUThH JIOTUYECKUE PaCCYXJIeHHUs (MHAYKTUBHbBIC, JI€IyKTUBHBIC, IIO
AHAJIOTHH), BBISABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBIICHUSX, (POPMYJIMPOBATH BHIBO/IBI U 3aKIIFOUEHUS;

IPUMEHSTh CXEMHO-MOJEJbHBIE cpencTna TUTS IIPEACTABICHUS
CYILIECTBEHHBIX CBSA3€H U OTHOIICHUH B M3y4aeMbIX OMOJIOTHUYECKUX O0BEKTaX, a



TaKK€  TMPOTHBOPEYHMH  Pa3HOTO  pOJa,  BBIABICHHBIX B Pa3lIMYHBIX
WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEHICHHS MPOOIEMBI C YIETOM aHaTN3a MMCIOIITHXCSI
MaTepHUalIbHBIX U HEMaTePHAIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBHI B JCATEIHHOCTD, OIEHUBAThH COOTBETCTBHE PE3YJIETATOB
IIEJISIM, OIICHUBATh PUCKH MOCTIEACTBUI NEITEILHOCTH;

KOOPIUHHUPOBaTh M  BBIMOJHATH pabOTy B YCIOBUSX
peaNbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIeN0BaTeIbCKUE TeHCTBUSI:

BJIQ/IETh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKON W TPOCKTHOU JCSITEIBHOCTH,
HaBBIKAMH  pa3pelieHusi MpoOieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a]1a4, TPUMEHEHUIO
Pa3TUYHBIX METOJOB IMTO3HAHMUS;

WCITOJIb30BAaTh PA3IMYHBIC BHIBI JCSITCIBHOCTH TO TOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTald, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B y4eOHBIX
CUTYyaIUsIX, B TOM YHCJIC TPU CO3JaHUH YICOHBIX U COIMATBHBIX POCKTOB;

¢dbopMUpOBaTh HAYYHBIN THUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHCH,
KIJIFOYEBBIMU TIOHITHSIMU U METOJaMU;

CTaBUTb H (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BaTEIHLHOM
TESITENLHOCTH U KU3HEHHBIX CUTYAIIHsX;

BBISIBJIATh TPUIMHHO-CIICACTBCHHBIE CBS3M W aKTyallM3UPOBATh 3aJady,
BBIIBUTATh THUIIOTE3y €€ peIIeHWs, HAXOAWTh apryMEHTHI IS J0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHIA, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAM3WPOBATh TIOJYYCHHBIE B XOJE PpCIICHUS 3a7adyd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIGHKY HOBBIM CHUTYallUsM, OIICHHBATh NPHOOPETEHHBIN OIIBIT,

OCYIIECTBIISATH IeJICHANPABIICHHBIN TTOMCK TIEPEHOCA CPEACTB M CIIOCOO0B
JEHCTBUA B PO ECCUOHATBHYIO CPELY;

YMETh TIEPEHOCHUTDH 3HAHUS B MTO3HABATEIHHYIO U MPAKTHYECKYIO 00IacTH
KU3ZHENEATEITbHOCTH;

yMETh WHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JacTe;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTHHAIBHBIC MTOAXO/bI U PEIICHHS,
CTaBUTH MPOOIEMBI U 33/1a4H, JOITyCKAIOIINE aJbTePHATHBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaIuu (TeKcTe yueOHOTo
NocoOMs, HAyYHO-TIOMYJISIPHOW JHUTEeparype, OHOJOTHYECKUX CIIOBApsSIX W
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPOBATh



MHGOPMAIIMIO PA3IUYHBIX BHJIOB M (DOPM IIPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ JT0CTOBEPHOCTh M HEPOTHBOPECYHBOCTH;

dbopMynupoBaTh 3ampOChl U MPUMEHSTH Pa3IMYHbIE METOABI MPHU MOUCKE U
orOope Ouosioruyeckor wHGOpPMAIUK, HEOOXOIUMOU ISl BBITIOJHEHUS YUEOHBIX
3ajay;

MpuoOpeTaTh OMBIT HKCIOIB30BAHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIIONIB30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAJbHYI0  (OpMy  MpeACTaBICHUS
ouosornueckoil mHpopmaluu (cxembl, rpaduKu, JUarpamMMbl, TaOIUIIbI, PUCYHKH
" pyroe);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAueCTBE CpEACTBA TMpU paboTe C
Ouosnornyecko wHGOpMANUEH: TPUMEHATh XUMHUYECKHE, (QU3NYecKue u
MaTeMaTUYeCKUe 3HAaKU W CUMBOJIBI, (Qopmysbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HaISAHOCTH;

BIAJCTh  HaBBIKAMHM  pAacCmo3HaBaHWs W 3alUThl  WHOOpMAIWH,
MH(OPMAIIMOHHOMN 6€30MaCHOCTH TUYHOCTH.

OByajieHle YHUBEPCAJBLHBIMM KOMMYHUKATUBHBIMHY J1€HCTBUSIMU:

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAIIMKA BO BCeX chepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIM JHUCKYCCHM IO CYHIECTBY 00CYyXIaeMol Tembl (YMEHHE 3a/1aBaThb
BONPOCHI, BBICKA3bIBaTh CYXKJIEHHUS OTHOCHUTEJIBHO BBIOJHEHUS IIpejiaraeMon
3aJla4uM, YYUTBHIBATh MHTEPECHl M COMIACOBAHHOCTH TO3UIMH NPYTUX YYaCTHUKOB
JMAIoTa UK TUCKYCCHUH);

pacmo3HaBaTh HEBepOalbHBIE CpEACTBA OOIIECHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHUTYyaIluH,
YMETh CMSITYaTh KOH(PJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMH CIOCOOAMH OOIICHUS W B3aWMOJICHCTBHS, MOHUMATh
HaMEpPEHUs IPYTHUX JIIOACH, MPOSBISATh YBAXKUTEIHPHOE OTHOIICHUE K COOCCETHUKY
1 B KOPPEKTHOH opMe (HOpMyITHpOBATH CBOM BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAA 1eSITEJILHOCTD:

MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAH/IHON M WHIWBUIyTbHOU
paboTHI IPH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (hOpM B3aUMOJICHCTBHS MPU PEIICHUH YIeOHOH 3a1aun;

BEIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBHUH C y4ETOM OOIIHMX
WHTEPECOB ¥ BO3MOXKHOCTEN Ka)KJIO0TO YiIeHA KOJUICKTHBA,



OPUHUMATh  LEJIM  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBHUS MO €€ JOCTHKEHUIO: COCTABIATh IUIAH JIEHCTBUH,
pacripenensiTe poiad C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIaTb pE3YJIbTaThl
COBMECTHOU paboThI;

OILICHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXKJIOTO YYaCTHUKA KOMAH]IbI B OOLITUI
pE3yabTar Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLIEHUBAaTh HAEU C TMO3UMLUUMHA HOBHU3HBI,
OPUTMHAJIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYallUAX, IPOSBISTH TBOPUYECTBO U BOOOpAKEHNE, ObITh MHUIIMATUBHBIM.

OBiaieHne yHMBEPCAIbHBIMYU PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA Ui BBISIBICHHS MTpoOIeM U UX
pelieHus B )KM3HEHHBIX U YYEOHBIX CUTYyaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JCHCTBMAX M IOCTYIIKaxX I10 OTHOLICHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 37J0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIATH IO3HABATEIBHYIO IEATEIBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a7a4ll B 00pa30BaTeNbHOM
JNEATENBHOCTHU U KU3HECHHBIX CUTYAIUsX;

CaMOCTOATENIbHO COCTaBJIATh IUTAH pEIICHHs MpoOJeMbl C  Y4ETOM
MMEIOIIHXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEANOUYTEHHI;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

pacIMpATh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JIeJ1aTh 0CO3HAHHBIN BEIOODP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO IIUPOKOW HPYAULUMU B
pa3HbIX OONacTSIX 3HAHUM, MOCTOSHHO NOBBIIIATH CBOM 00pa30BATEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJABTATOB LIENSIM;

BIaJIe€Th  HAaBBIKAMHM  IO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HaHMs
COBEpIIAEMBIX JEHWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHUM, MCIOJIb30BaTh MPUEMBI peduieKCUU AJi1 OLEHKU CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUWBATh PUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHUS MO0 HUX
CHIKEHUIO;



NPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX TPU aHaju3e Pe3yJbTaToOB
NeSATEeNbHOCTH;

3) npuHsiTHE ce0si M APYrux:

NpUHUMATh ce0si, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JAPYIMX NpPU aHAJIN3€ PE3YJbTaTOB
NEeSITENbHOCTH;

pU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUU JAPYTOTO YEJIOBEKa.

HPEAMETHBIE PE3YJ/IBTATBI

IIpenmerHpie pesynbTaThl ocBoeHusl mporpaMmmbl COO 1o Ouooruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuuueckue Juist yaeoHoro npeamera «buonorus»
Hay4YHbIE 3HaHUS, YMEHHS U CIOCOOBI AEHCTBUI MO OCBOCHUIO, HHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B Pa3JIMYHBIX Y4YEOHBIX CHUTyallUsX, a TaKKe B peajbHbIX
KU3HEHHBIX CUTYyallMsX, CBSI3aHHBIX ¢ Owuonorued. B mporpamme mnpeameTHbie
pE3yAbTaThl MPEJICTABIEHBI 10 TO1aM 00y4YeHHUSI.

[IpenmeTrHble pe3ynbrarbl OCBOeHUs ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce NOKHbI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHM B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4yHOW KAapTUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX U
3apyOeXHBIX YyYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (YyHKIHOHATHHOU
ITPAMOTHOCTH Y€JIOBEKA JJIsl PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKphIBaTh COJEpKaHUE OMOJOTHUUECKUX TEPMHUHOB W TOHSTHI:
KU3Hb, KJIETKa, OpraHu3M, meTaboiu3M (OOMEH BEHIECTB W MpEeBpallcHUE
SHEPIruM), rOMeocTa3 (CaMOperyisius), YpOBHEBAS OPraHU3alMs KUBBIX CHUCTEM,
caMOBOCIIpou3BecHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHUUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3jaratb OWOJOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTalMOHHAs, LEHTpaJbHAs JOrMa MOJEKYJApHON Ouosorun), 3akoHsl (I.
Mengens, T. Moprana, H. Y. BaBunoBa) u y4uenus (0 meHTpax MHOTOOOpasus u
IPOUCXOKEHHUS KyAbTypHbIX pactenuil H. . BaBuiosa), onpenensiTe rpaHULbI UX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJAMHU HAYyYHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOAEHUE U
OMMUCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUM, OpraHu3alusl U MPOBEJICHUE
OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTU
MEXTy UCCIEeTyEMBbIMH BEIMYMHAMU, 00BSICHEHNE TTOTyYEHHBIX



pE3ybTaTOB, HCIIOJB30BAHHBIX HAYYHBIX TMOHITHHA, TEOPHUH M 3aKOHOB, YMCHHE
JieNiaTh BHIBOJIBI HA OCHOBAHUY TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIATh CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OMHOKIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
mporeccoB: oOMeHa BEUIECTB W IMPEBPAIEHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M DJHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOJOTBOPEHUS, PAa3MHOXKEHUS, HWHIAUBUAYAJIbHOIO pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATH IOJYYECHHbIE 3HAHUS Uil OObSICHEHHUS OMOJOTHYECKUX
NPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOMN
KU3HU C 1enblo oOecredyeHrs Oe30MacHOCTH CBOETrO 3/I0pOBbS M 3II0POBBS
OKPY’KaIOIIUX JIFOACH, COOMIONEHUSI HOPM TPaMOTHOTO MOBEICHHUS B OKPY KAIOIIEH
NPUPOTHON cpese, MOHMMAaHME HEOOXOIMMOCTH HCHOIb30BAHUS JOCTHKEHHI
COBPEMEHHOU ouonoruu U OUOTEXHOJNIOTMH  JJI1  PAIMOHAJIBLHOTO
IPUPOIONOJIb30BAHMS;

YMEHHE peliath dSJEMEHTApHBIE TEeHETHYECKHWE 3a/Ja4d Ha MOHO- W
IUTUOPUIHOE CKpEIIMBAaHME, CIETVIEHHOE HaCJIeOBaHUE, COCTABISATh CXEMbI
MOHOTHOPHIHOTO CKpELIMBAHMS ISl MPEACKa3aHusl HaclleZOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJIHATH JAa0OpaTOpHbIE M IpPaKTUYECKHe padOThl, COONIIONATH
npaBuia npu padboTe ¢ yueOHbIM U 1a00paTopHbIM 000PYI0BAHUEM;

YMEHHE KpPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJAEpPKaHUsS, BKJIIOUAIOLIYIO IICEBJIOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHHUKOB (CpECTBAa MAaccoBOW MH(MOpMAINK, HAyYHO-TIOMYJISIPHBIE
MaTrepuaibl), STUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJOTHUH,
MeAHIUHEe, ONOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHCHMEHHBIE U YCTHBIE COOOIICHMUS,
00001ast 6uoIornYecKyro HHGOPMAIUIO U3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arrapar OUOJIOTHH.

[IpenmetHble pe3ynbTaTbl OCBOCHUs yueOHoro mpenmera «buosnorus» ¢ 11
KJlacce NOIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE W POJIH OMOJOTHH B CHUCTEME HAyYHOTO
3HAaHHS E€CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAy4YHON KapTHUHBI MUPAa W HAayYHOIO MHPOBO33PEHHUSA, O BKIIAJE POCCUHUCKUX U
3apyOeXHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DYHKIIMOHAIHHOM
IPaMOTHOCTH Ye€JI0BEKa JUIsl PEIICHHUS KU3HEHHBIX 33134,

YMEHHE PaCKpBIBATh COJEpKaHNE OMOIOTUIECKUX TEPMUHOB U TIOHATUHN: BU]I,
NOMYJISALMS, TEHO(POHJ, SBOJIOUMS, ABWXKYIIHE CHIBI ((PaKTOpBI) 3BOIIOLUH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BH1000pa30BaHUE, YKOJIOTUYECKHE (PaKTOPHI,



HPKOCUCTEMA,  TMPOAYLEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, I[enu MUTAHHUS,
AKOJIOTMYECKasi mupamuia, OuoreoneHos, ouocdepa;

yMEHHE Hu3JIaraTh OHOJIOTMYECKUE TeopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl DHBOJIOLMM), 3aKOHbBI U 3aKOHOMEPHOCTHU
(3apogsiieBoro cxoacrea K. M. bapa, depenoBaHusi IIaBHBIX HalpaBlICHUWA WU
myteit sBomonuu A. H. CeseproBa, yuenusi o 6uochepe B. W. Bepuanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJOrMH: HAOIIONEHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOILECCOB W SIBJICHUN, OpraHU3alus U IMPOBEIICHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEJIMYMHAMHU, OOBSCHEHHE TIOJYUYEHHBIX pE3YyJbTaToB,
WCIIOIb30BAHHBIX HAYYHBIX MOHSTUN, TEOPUN U 3aKOHOB, YMEHUE JI€TIaTh BBHIBOIBI
HA OCHOBAaHHMH MOJYYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKKM CTPOCHHUSI OHOJOTUYECKHUX
O0OBEKTOB: BHUJAOB, TMONYJISUWNA, NPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB,
OMOreoIeHO30B W  DKOCHUCTEM, OCOOEHHOCTH TMPOLECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000pa30BaHHUA, MPUCIOCOOICHHOCTU
OpraHU3MOB, JCHCTBUS JKOJOTUYECKUX (AKTOPOB Ha OpPraHU3MBbI, IEpeHOoca
BEUIECTB M TIOTOKAa SHEPrMM B SKOCUCTEMAaX, AHTPONOrE€HHBIX H3MEHEHUU B
AKOCHUCTEMaX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOTr€OXMMHYECKHX
IIUKIJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJTY4YSHHbIC 3HAHUS ISl OOBSICHEHHUS OMOIOTUYECKUX
IIPOLECCOB U SIBJICHUU, JJI NMPUHATUS NPAKTUUYECKUX PELIEHUNA B MOBCEIHEBHOU
KU3HU C 1EeNbl0 oOecreyeHus 0e30MacHOCTH CBOErO 370pOBbS U 370POBBA
OKpYXaroUuX JIIOJeH, COONIOIEHN HOPM IPAMOTHOTO MOBEACHUS B OKPY Karolen
MPUPOAHON cpelie, NOHMMaHUE HEOOXOAUMOCTH HCIOIb30BaHUS JOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH JUIsl pAllMOHAIILHOTO MPUPOIOTIOIb30BAHNUS;

yMEHHUE peniarh JeMEHTapHble OMOJIOTHYECKUE 3aJlauM, COCTABJISATH CXEMBI
nepeHoca BEeIIeCTB U DHEPTUU B AKOcHcTeMax (LIeNu TUTaHus);

YMEHUE BBINOJHATH JTA0OPATOPHBIE M MPAKTUYECKUE paboThl, COOMIOAATH
npaBuiia Ipu paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYIOBaHHEM;

YMEHUE KPUTUYECKH OLEHHWBATh U HMHTEPIPETUPOBATH HUHPOpPMALUIO
OMOJIOTMYECKOTO  COACPKAaHUS, BKJIIOUAIOLIYIO TIICEBIOHAYYHBIE 3HAHUA U3
pa3IMYHBIX UCTOUYHUKOB (CPEICTBAa MAacCOBOM MH(OpPMALMU, HAyYHO-TIOMYJISIPHbIC
MaTrepuainbl),  paccMaTpuBaTh  [IOOAJIbHBIE  SKOJIOTMYECKHE  MPOOIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
00001ass 6uonorndeckyro HHGOPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arrapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4yacoB

HaumMeHoBaHue
Ne KonTpoas

pa3nesioB u TeM MpakTuyec
n/n Bcero HbIE

NMPOrpamMmmbl KHe padoThbl

padoThbI
buonorus kak Hayka 2 0.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypchl

bubmuoreka [IOK
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CIHMCOK UTOTOBBIX
TIAHUPYEMBIX
Pe3yJabTaToB ¢
YKa3aHHEM 3TanoB
ux GopMUPOBAHUA

PackpeiBath

conep KaHue
TEPMUHOB H
MOHATHUI: HAyyHOE
MHUPOBO33pEHHE,
Hay4Has KapThHA
MHpa, HAyYHBIN
METOJ, THITOTEe3a,
TEOPHSI, METOJIBI
HCCIICIOBAHUSI.
XapaxkTepu3oBarhb
OMOJIOTHIO KaK
HayKy, €€ MECTO U
POTb cpenu APYTHUX
€CTeCTBCHHBIX HayK.
[Tepeuncnsate
paszensl OMOJIOTHH B
COOTBETCTBHE C
00BeKTaMH
uzyuenus. HazbiBath
BaKHEMNIINE
oTpaciu
OMOJIOTHICCKUX3HAH
¥ ¥ 33/1a4H,
CTOSIINE TIEPEeT

croco0 oleHKH
HTOIOBLIX
JIAHUPYEeMBIX
pe3yabTaToB

- YCTHBIH OIIpOC;

-pemeHne y4eOHbIX

u MPAaKTHKO-
OPUECHTHUPOBAHHBIX
3ajay;


https://m.edsoo.ru/7f41c292
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JKuBnle cucTeMBl U UX
OpraHu3anus

bubanoreka [IOK

https://m.edsoo.ru/7f41c
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ouonorueii X XI B.
PackpriBath
coJiepKaHue
TEPMUHOB H
MOHATHUI : HAYYHbIN
METOJ, METOJIBI
WCCIIeZIOBAaHUS.
XapakTepu3oBaTh
OCHOBHBIE METOJIBI
MMO3HAHUSKUBOU
MIPUPOIBL:
HaOIONIEHUE,
SKCIIEPUMEHT,
OTHCaHUE,
M3MEpeHue,
KJIaCCH(HKAIIHS,
MOJIEIMPOBaHUE,
CTaTHCTUYECKAs
00paboTKa JaHHBIX

PackpeiBaTth

colep KaHue
TEPMUHOB U
MOHATHUN: CUCTEMa,
Ouomoruueckast
CHCTEMA, JIEMECHTBI
CHCTEMBI,
CTPYKTypa
OHOCHCTEMEI,
CBOMCTBA KUBBIX
cucTeM, OOMeH
BEIIIECTB,
Pa3MHOKEHHE,POCT,
pa3BUTHE,

-pereHue yaeOHbIX

u MIPaKTUKO-
OPUEHTHPOBAHHBIX
3azad;

- YCTHBIH OIIpOC;

-peleHne y4eOHbIX

" MIPaKTHKO-
OpPHECHTHUPOBAaHHBIX
3ajad;


https://m.edsoo.ru/7f41c292
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HaCIIe/ICTBEHHOCTB,
N3MEHYUBOCTD,
pa3npaKMMOCTb,
SHEPro3aBUCUMOCTD,
YPOBHH OpraHU3aLuu
XKH3HU (OHOCUCTEM).
XapakTepu30BaTh
TIPUHIIHIIBI
OpraHu3zanuu
ouocucrem:
OTKPBITOCTb,
BBICOKas
YIOPAI0YEHHOCTh

, CaMOpETYISILuS,
HNEPAPXUYHOCTb.
ITepeuncnsathb
YHUBEpCaIbHbIC
CBOWCTBA )KMBOTO:
SIIMHCTBO
XHMHUYECKOTO
cocTaBa,
pa3npaxMMOoCTb,
JBIDKEHHE,
rOMeoCTas3, poCT U
pasBuTHE,
HaCJIeJICTBEHHOCTb,
W3MEHYUBOCTD,
SBOJIOLIUS
(mpucniocobnenue

K NU3MEHSIOLIIMCS
YCIIOBUSIM).
[TpuBoauts

- YCTHBIH OIpOC;

-perieHue yaeOHBIX

u MPAKTHKO-
OPHUEHTHPOBAHHBIX
3amad;



XUMHYECKHUI COCTaB U
CTPOEHHUE KIETKH

Bbubnuoreka [IOK
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MPUMEPbI
OHoCHCTEM Pa3HOTO
YPOBHS
OpraHM3aIuy U
CpaBHHBATh
IIPOSIBJICHUS] CBOMCTB
’KUBOTO Ha Pa3HBIX
YPOBHSX.
XapakTepu3oBarh
OCHOBHEIE
MIPOLIECCHI,
MPOTEKAIOIINE B
onocucremMax: oOMeH
BEILECTB U
MpeBpaInieHre
SHEPIHH,
CaMOBOCITPOU3BEIEC
H e,
caMOperysIus,
pa3BuTHE.
CoOlmronath mpaBmiIa
OepeKHOTO
OTHOUIEHUS KXUBOM
MIPUPOJIE
PackpriBath
coliepKaHme
TEPMUHOB H
MTOHSITAN: JIEMEHTHI-
OMOTeHBI,
MaKpODJIEMEHTHI,
MHUKPO3JIEMEHTHI

; MUHEpaJIbHBIC
BEIIECTBA, MOJIEKYIIa
BOJIbI KaK JTUTIOJNb,

-peleHne y4eOHbIX

u MPAaKTHKO-
OpPUEHTHPOBAHHBIX
3amad;

- YCTHBIH OIIpOC;


https://m.edsoo.ru/7f41c292
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BOJIOPOHBIE CBSI3H;
rUIpO(QUIBHBIE H
PO OOHBIC
BEIIlECTBA.
JlokasbIBaTh
€IUHCTBO
3JIEMEHTHOI'O
cocTaBa Kak OJTHO U3
CBOMCTB KUBOTO.
Pacnpenensate
XUMHYECKHE
3JIEMEHTHI 110
rpyImnmam B
3aBUCHMOCTH OT
KOJIUYECTBEHHOT'O
MPEJCTaBUTENHCTBA B
OpraHu3Me;
XapaKTepu30BaTh
POJTb OTIEIBHBIX
3JIEMEHTOB.
BBISBIISTE CBSI3B
MEXTY

COCTaBOM,
CTPOCHUEMMOJICKYIIBI
XUMHUYECKOTO
COCIMHEHUS U €r0
(YHKIHSIMHU B KIICTKES
PackpeiBaTth

conep KaHue
TEPMUHOB U
MTOHSITHH : O€JIKH,
MIOJIUMEPBHI,
MOHOMEDPHI,

-perieHne y4eOHbIX

u MIPaKTUKO-
OPHUEHTHPOBAHHBIX
3azad4;



AMHHOKHCIIOTBI,ITEN
T UJIHASI CBA3b,
MOJHIIEITH,
JICHATypaLusl.
XapakTepu3oBaTh
OeNKM Kak Kiacc
OpraHUYECKUX
COCTMHEHHI;
KJlaccu(UIIPOBaTh
UX TIO0 CTPOCHUIO
(TmobGymnsipHBIC U
¢bubpusspHbIe
OCIKH ), IEPEINCIIATD
U XapaKTepu30BaTh
($yHKIIMY 6ETTKOB
PackpeiBath
coepKaHue
TEPMUHOB U
MOHATHIA: DepMEHTHI,
AKTHBHBIN IICHTD,
cyOcTpaTHas
cneurn(puIHOCTb,
KO(EPMEHTHI, OSITKHU-
aKTHBATOPHI U
OETKNU-MHTUOUTOPBI.
YKka3bIBaTh OTINYUSA
(hepMEeHTOB OT
HEOPTraHMYEeCKHX
KaTaJln3aTopoB.
OOBsICHATD POJIB
(hepMeHTOB B
(YHKIMOHUPOBAaHUH

-pereHue yaeOHBIX

u MPAaKTHKO-
OpHEHTHPOBAHHBIX
3amay;



KHUBBIX CUCTEM, B

MMPOMBIIIJIICHHOCTH, B

MEMIIMHE, B
MOBCEIHEBHOM
JKHU3HH YeI0BEKa
PackpeiBath
COZIepIKaHKe
TEPMUHOB H
MOHSTUMN  yTIICBOIBI,
MOHOCaXapH/Ibl,
JTUCaXapH/IbI,
MOJTUCaXaPH/IBI,
TUII0K03a, prbo3a,
JIe30KCUPr003a,
caxaposa, JJaKT03a,
MaJIbT03a,
LEJUTION03a
(keTyaTka),
KpaxmaJl, [JIMKOTCH;
JIUTTHIBI,
TPUIIIALICPUIBI
(>xupsl, Macia),
dbochomunu b,
CTEpPOUIBI.
XapakTepu3oBarhb
YIIICBOJIBI, JIATUJIbI
KakK
KJIACCOPraHUYCCKU
X COEIMHEHUH.
Knaccudunuposars
YIJICBOJIBI M JIUTTHIbI
M0 CTPOCHHUIO;

-peleHne y4eOHbIX

u MPaKTHKO-
OpPHCHTHUPOBAaHHBIX
3ajad;



MEPEYUCIISATH
(YHKIIUY YTTIEBOAOB
Y JTUTIH]IOB.
CxemaTnuecku
M300pakaTh
CTPOCHUE MOJIEKYIT
YIJIEBOMIOB, JTUMHIOB
PackpeiBaTth
coiepiKaHue
TEPMUHOB H
MOHSATUM: IC30KCUPHO
OHYKJIEMHOBAsI
kucnota (JJHK),
prOOHYKIIENHOBas
kuciora (PHK),
HYKIICOTH]I,
MOJIMHYKIICOTHTHAS
1enb
(TOMMHYKIICOTH ),
KOMIUIEMEHTapPHOCTb,
¢dbysakun JTHK
(xpanenue u
nepegada
HACJEICTBEHHON
WH(GOpPMAIINN); BUIBI
PHK
(urdopmMalmoHHasi,
TpaHCIOPTHAs,
pubocomanbHas);
ageHo3uHTpUOChar
(AT®),
MaKpo3pruveckas

-perieHne y4eOHbIX

u MPaKTHKO-
OPHUEHTHUPOBAHHBIX
3ajay;



CBSI3b.
XapaxTepu3npoBaTh
HYKJICHHOBBIC
KHCJIOTBI KaK
XIMHYECKHE
COCIIUHCHHS U
HOCHUTEIN
HACJICICTBEHHO

i uHQopManuy.
OtmMmeuars
0COOCHHOCTH
CTPOEHUS MOJIEKYI
HYKJIEHHOBBIX
kucnot (JJHK, PHK)
n ATO.
CxemaTmuecku
n300paxkaTh
CTpoeHue
HYKJICOTH/IOB,
MOJIEKYJI
HYKJIEHHOBBIX
kuciot, AT®
PackpriBaTth

conmep KaHue
TEPMUHOB H
MTOHSITHI: KIIETKa,
LUTOJIOTHS;
pacKpbIBaTh
coliepKaHMe
MOJOXKEHUN
KJIETOYHOU
TEOpHH.
[Tepeuncnsate u

-perieHne y4eOHbIX

u MPaKTHKO-
OpPUCHTUPOBAHHBIX
3ajad;



XapaKTepU30BaTh
OCHOBHEBIE METOIBI
W3yUYeHUs KIETKH:
(mpuroToBNeHUE
Cpe3oB,
OKpallMBaHHE,
MHUKPOCKOITPOBAHHE
)
HEHTpU(YTUpOBaHUE
, KYJIbTUBUPOBaHHE
KJICTOK ¥ TKaHEH)
PackpeiBath
coepiKaHue
TEPMUHOB H
MOHATUI  KIIETKH
(aykapuoTnyeckas,
MPOKApPHOTHYECKas),
T1a3MaTuvecKas
MeMOpaHa
(mna3manemma),
TJIMKOKAJIAKC,
TPaHCIOPT

BEIIECTB
(TTacCUBHBIH,
aKTUBHBIN),
SH/IOIIUTO3
(daromuTos,
MMHHOITUTO3),
9K30IUTO3,
KJIETOYHAsI CTEHKA,
HYKJICOH]I.
CpaBHHBATh MEXIY
co0oif

-perieHne y4eOHBIX

u MIPaKTUKO-
OPUEHTHPOBAHHBIX
3azad4;



9YKapHOTHYECKHE
UTTPOKAPHOTHYECKUE
KIIETKH; OTMEYaTh
CXOZICTBO U Pa3Inyius
B CTPOEHUH KIIETOK
Oakrepuii,
JKUBOTHBIX,
pacTeHuit 1 rpudoB
PackpeiBaTth
coJiepKaHue
TEPMUHOB U
MOHSATHNA: IUTOIJIa3M
a, OpraHOU/IbI,
SHJIOTIIa3MaTHYeCKast
cetb (OIIC), anmapar
T'onpmxu, TU30COMBI,
BaKyoJIb,
MUTOXOHJIPHH,
TUTACTHIBI
(xJI0poIUIacTHI,
XPOMOILTACTHI,
JISHKOIUIACTBI),
pHUOOCOMBI,
MHUKPOTPYOOUKH,
KJICTOYHBIA LIEHTP
(meHTpOCOMA),
PECHHUYKH, )KTYTUKH,
BKITIOUCHHS, SIIIPO,
simepHas 000JI0UKa,
KapHoIuia3ma,
XpOMATHH,
SITPBITIIKO,

-perieHne y4eOHbIX

u MPaKTHKO-
OpPUCHTUPOBAHHBIX
3ajad;



XPOMOCOMBEI.
OnuckIBaTh
CTpOCHHUE
9YKapHOTHYECKOH
KJIETKH I10
M300paKEHUSIM M Ha
MHKpOIpenaparax;
KJIACCHU(HUIIMPOBATH
OpraHoupl B
3aBUCHUMOCTH OT
0COOEHHOCTEH NX
CTpOCHUS
(omHOMEMOpaHHBIE,
JIByMeMOpaHHEIE,
HeMeMOpaHHEIE);
ONHUCHIBATh (DYHKIMH
Ka)XJIOTO OpraHona
B KJICTKE.
XapakTepu3oBaTh
KIIETOYHOE SIIPO KaK
MECTO XpaHeHus,
niepenaun (yABOCHHE
XpOMOCOM) H
peanuzanuu
(TpaHCKpUNLs)
HacJeICTBEHHON
nHpOpMaH
KIIETKH.
ITepeuncnsates u
OIMCHIBATh
KOMTIOHEHTHI si7ipa 1
ux QyHKIHUY;

-peleHne y4eOHbIX

u MPaKTHKO-
OpPUCHTHUPOBAaHHBIX
3ajad;



KuzueneareabHOCTb
KJIETKHU

bu6mmoreka IJOK
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CxeMaTnyHO
n300paxkaTh
CTpOeHue
pacTUTENIBHOU U
JKHBOTHOM KJIETKH.
OOBACHSTH
OHOJIOTHYECKOE
3HAYCHUE
TpaHCIopTa
BEIIIECTB

B KJIETKE
PackpeiBath
conmep KaHue
TEPMUHOB H
MTOHATHI: 0OMEeH
BEIIECTB U
MpeBpaIieHue
SHEPTUH
(meTabonmsm),
ACCUMMUJIAITHS,
MJIACTUYECKUI
00MeEH,
JACCUMUJISIINA,
SHEPreTU4eCcKui
00MeH, poTocuHTE3,
¢dortonus,
dhochopmmpoBanme
, IEPEHOCUYHK
MIPOTOHOB,
XEMOCHHTE3.
OnuceIBaTh
¢doTocunTe3

B

IponecCChl,

- MpaKTUYECKast
pabota

- YCTHBIH OIIpOC;

-peleHne y4eOHbIX

u MIPaKTHKO-
OpPUCHTHUPOBAaHHBIX
3ajad;


https://m.edsoo.ru/7f41c292
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MpOTeKaroIne B
CBETOBOU U
TEMHOBOM

dbaze.

BrisBnsaTh
MIPUYHUHHO-
CJIEICTBEHHBIE CBS3HU
MEXy
MOTIIOTEHUEM
COJIHEYHOH SHEPTUn
XJI0pOUITIOM U
CHHTE30M MOJIEKYII
AT®. CpaBHUBATh
WCXOJHBIE BEIECTBa,
KOHEYHBIC MPOAYKTHI
U YCIIOBUS
MPOTEKAHUSI PEAKIIUMA
CBETOBOU U
TEMHOBOH (a3bl
(dhoTocuHTE3A;
CpaBHUBaTh
¢dotocuHTE3 H
XEMOCHHTE3.
OneHuBaTh 3HaUCHHUE
(dboTocuHTE3a H
XEMOCHHTE3a [T
YKU3HU Ha 3emiie
PackpeiBath
coJepXxaHue
TEPMUHOB H
MOHATHI:
SHEPreTUYeCKUi
0o0MeH, TITHKOJIN3,

- YCTHBIH OIpOC;

-perieHne y4eOHBIX

u MPAaKTHKO-
OpHEHTHPOBAHHBIX
3am1ad;



MOJIOYHOKHCIIOE
OpoxeHwue,
CIIUPTOBOE
OpoxeHue,
OHOIIOTMYECKOE
OKHCJICHHE,
KJIETOYHOE JILIXaHUE,

JAUCCUMMIIALINA,

(epMeHT.

XapakTepu3oBaTh -peleHne y4eOHbIX
00MEH BEIECTB U u MIPAaKTHKO-
mpeBpalicHue OPHEHTUPOBAHHBIX
DHEPrUUu 3a/1aq;

(MeTabonu3m) Kak
OJTHO UX CBOWCTB
JKHUBOTO.
[Tepeuncnsate
0COOCHHOCTH
IJIACTHYECKOIO U
SHEPreTUIECKOTO
oOMeHa B KIJIETKE;
yCTaHABJIMBATh
B3aHMOCBS3b
MEX]ly HUMHU.
Pasnuaare TUIIBD
oOMeHa BeIlecTB B
KIIETKE:
aBTOTPO(HBINA U
reTepoTpOQHbIH.
OnuceIBaTh STarbI
SHEPTETUYECCKOTO
oOMeHa

(TIOATOTOBUTENHHBIMN,



0€CKUCIOPOIHBIH,
KHCTIOPOAHBII) U
CpaBHHMBATh MX
MEX]Ty COOOI.
XapakTepu3oBaTh
peaKIuy TITUKOIN3a,
OpoXKeHHs,
KIIETOYHOTO
JIbIXaHHS, BBISBIIATh
MPUYHUHHO-
CJIEICTBCHHBIC
CBSI3U MEXKITY
TITKOITA30M,
KIICTOYHBIM
JIBIXaHHEM U
CHUHTE30M
MonekynATO.
CpaBHHBATH

3¢ EKTUBHOCTH
0ECKHUCIOPOTHOTO
WKHUCIIOPOJHOTO
3TaroB

PackpeiBath
coiepiKaHue
TEPMUHOB H
MOHATHI: TEH,
TeHETHYECKHI KO,
MaTPUYHBII CUHTE3,
TPaHCKPHITIHS,
TPaHCIISLHS, KOJOH,
AQHTHKOJIOH,
pubocoma,
HEeHTpasbHas JorMa,

-perieHue yaeOHBIX

u MIPaKTUKO-
OPUEHTHPOBAHHBIX
3azad;



MOJICKYJISIpHAst
Oouonorus.
Onpenensite
CBOMCTBa
TeHETHYECKOTO KoJla
(TpUIUIETHOCTB,
OJTHO3HAYHOCTb,
BBIPOXKJICHHOCT,
YHUBEPCATHHOCTB,
HETEePEKPhIBAEMOCTb
, HENIPEPHIBHOCTB ).
OnwuceIBaTh STAIbI
peanuzanuu
HACJIEJICTBEHHOM
nH(pOpMaIHA B
kieTke. CpaBHUBATh
peakiuu
MaTPUYHOTO
CHHTE3aMOJICKYII
PHK u 6enka B
KJIETKE

PackpeiBath
coJiepKaHue
TEPMUHOB H
MOHATHI: BUPYC,
BHUPYCOJIOTHS,
Karcu,
OakTepuodar, BUpPyC
UMMYHOE(DUIIUTa
genoBeka (BUY),

OHKOI'€HHBIE BUPYCHI.

XapakTepu3oBaTh

-perieHne y4eOHbIX

u MPaKTUKO-
OPUEHTHPOBAHHBIX
3azad4;



PasMmHoxeHUE 1
WHIUBUIyaIbHOE
pa3BUTHE OPTraHU3MOB
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BUPYCHI KaKk
HEKJIETOUHYIO(QOpMY
KHU3HU; 0COOCHHOCTH
CTPOCHUS H
KHU3HENCATEITHBHOCTH
BHUpYcOB. ONUCHIBAThH
JKU3HEHHBIN [IUKIT
BHUPYCOB
UMMYHOIehUIIUTa
YelIOBeKa; pa3aniaTh
Ha pucyHkax BTM
((Bupyc TabauHOM
MO3aHKH),
Oakrepuodar, BUY.
OO00CHOBBIBaTH U
co0TI0MaTh MEPHI
NPOPUIAKTHKH
pacipocTpaHeHUs
BUPYCHBIX
3a00JeBaHMA
(pectimpaTopHbIe,
KEITYTOUHOKHUIIICUHBI
€, KJIeIeBOH
suiedanut, BUY-
WHQEKIHA)

PackpeiBaTth
coJiepKaHHe
TEPMUHOB U
MOHATHH: KJICTOYHBIHA
UK, mHTepdasa,
peAyIUTUKAITNS,
XpOMOCOMa,

-pereHne yaeOHBIX

u MPaKTHKO-
OpHEHTHPOBAHHBIX
3amay;

- YCTHBIH OIIpOC;


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

KapUOTHII,
TaIuIONIHBIH,
JTUTIION THBIN
XPOMOCOMHBIN
Habop, XpOMAaTH/IHI;
MHTO3 €T0 CTaJuH:
npodasa, metadasa,
anadasa, Tenodaza
OnuckiBaTh
SKU3HEHHBIN [TUKIT
KIIETKH;
MEPEUYHCIIATH U
XapaKTepru30BaTh
TIEPUOJIBI
KJIETOYHOTO IIUKJIA,
CpaBHHMBAThH MX
MEX]Ty COOOI.
OnuceiBaTh
CTPOCHHE
XPOMOCOM,
KapHUOTHITOB
OpraHU3MOB,
CpaBHHBATh
XPOMOCOMHBIE
HaOOpBI KIIETOK.
CpaBHHBaATh CTaIuU
muTo3a. Paznuaars
Ha
MUKpOIIpeaparaxu
PUCYHKAaX CTaJuU
MuTO3a. PackpriBarh
OHOIIOrMYeCKHI
CMBICTT

MHTO3a
PackpriBath

-pereHue yaeOHBIX
u MPaKTHKO-
OPUCHTUPOBAHHBIX
3ajad;

- IpaKTUYECKast
pabora






COJICpKAHKE
TEPMUHOB H
MOHATUI: PA3MHOXKEH
ue, KJIOH, MOJIOBBIS
KIJICTKH (TaMeThl),
SIMTICKIICTKA,
CIIEPMATO30H]I,
3WrOTa, JICIICHUE
HaJIBOE, IIOYKOBAHUE,
CIIOPYJISAIINSA,
(dparmeHTanus,
BEreTaTUBHOC
pa3sMHOKEHHUE,
CEMEHHOe
pa3MHOXEHHE,
OIIBIJICHHE, JBOMHOE
OTLIOJIOTBOPEHHUE,
TTOJIOBBIE JKEJIE3HI,
CEMCHHHUKH,
SIMYIHUKH,
OTUIOJIOTBOPEHHE
(Hapy>xHoe,
BHyTpEHHEe).
XapakTepu3oBaTh
OCOOCHHOCTH H
3HaYCHUE OECITOI0ro
Y TI0JIOBOTO
Croco0oB
Pa3MHOXKCHUS.
Breiaenste BUIbI
0ecrosoro
Pa3MHOKCHHS,

- YCTHBIH OIIpOC;

-pemeHne y4eOHbIX

u MPaKTHKO-
OpPUEHTHPOBAHHBIX
3a]ad4;



BBISIBJIATh
B3aMMOCBS3H MEXKILY
¢dhopmamu u
crocobamu
Pa3MHOXEHUS, ¥ UX
OMOJIOTHIECCKUM
3HaueHueM. Branersb
npuémamu
BEreTaTUBHOTO
Pa3sMHOXEHUS
KYJBTYpPHBIX
pacteHuit (Ha
npuMepe
KOMHATHBIX).
XapakTepu3oBarb
TMTOJIOBBIE KIIETKH:
SIATICKIICTKH,
CIIEPMATO30H/IbI;
BEISIBIIATH
0COOCHHOCTH
UXCTPOCHUS
PackpeiBath
COJICpXKAHKE
TEPMUHOB H
MMOHATHUN:MEI103,
KOHBIOTAIHsI
XPOMOCOM,
MepeKpeCT
(xpoccuHTOBED)
XPOMOCOM,

raMeTHl.
XapakTepu3oBaTh
Mel03 Kak croco0

- YCTHBII OIpoc;

-pereHue yaeOHBIX

u MPAaKTHKO-
OPUEHTHPOBAHHBIX
3amad;



KJIETOYHOTO/ICTICHUSI;
OITUCHIBATH MEHO03
10 CTaIUsIM;
CpaBHUBAThH CTaAUU
Melo3a ¥ MHATO3a.
Paznuuars Ha
PUCYHKaX CTaIuu
Mel03a; paCKphIBaTh
OHOIIOrMYECKOE
3HA4YEHUE MeHo03a
PackpeiBaTth
comepyKaHue
TEPMUHOB U
IIOHSATHH:
raMeToreHes,
CIiepMaTroreHes,
OOTCHE3,
CIIepPMAaTO30W /I,
aKkpocoma,
SUTICKIICTKA,
MOJIAPHBIC TEbIIA.
XapakTepu3oBaTh
0COOCHHOCTH
ramMeToreHes3a y
JKHBOTHEIX U €TI0
CTaJINH; TIOJIOBEIE
KJICTKH >KUBOTHBIX H
OTIMCHIBATH TPOIIECC
WX Pa3BUTHSL.
CpaBHUBaTh
CIIepMAaToreHe3 u
ooreHes. OnuceIBaTh

-perieHne y4eOHbIX

u MIPaKTUKO-
OPUEHTHPOBAHHBIX
3azad4;



OTUIOJIOTBOPEHHUE,
OHOJIOTHIECKOE
3HaYCHUE
OTUTOJIOTBOPEHUS
PackpriBath
COJICpKAHKE
TEPMUHOB H
MMOHATHNA: OHTOTCHE3,
AMOpHUOTeHE3,
3WTOTa, IPOOICHHE,
OracTomepsl,
Mopyna, O6iacTtyna,
0J1acToIEIb,
racTpyJa, Hehpyna,
OpraHoTeHes;
3apOJIBIIICBBICIIUCT
K U DKTOZIepMa,
Me3onepma,
SHTONEPMA;
ITOCTAMOPHOHATHHO
€ pa3BHUTHE: TIPAMOE
1 HempsMoe
(TmumHOYHOE);
Metamopho3

, Meracropa,
MHUKpPOCIIOpA,
MBUTBIIEBOE 3€PHO,
CIIEpMUH,
3apObIILIEBBIN
MEIIIOK, IBOMHOE
OTTOJJOTBOPEHHE.
OmnpenensaTsh 3TaIbl

-perieHne y4eOHbIX

u MIPaKTUKO-
OPHUEHTHPOBAHHBIX
3azad4;



AMOPHOHATBHOTO
Pa3BUTHS XOPIOBBIX
Ha CXeMax W
mpemnaparax u
OIUCHIBAThH
MPOLIECCHI,
MPOUCXOISIIUE HA
Ka)KJIOM 3Tarle.
CpaBHUBaTh
TIEPUOIBI
OHTOT€HE3a; MPSIMOe
U HETIPSIMOe
(THUIHOYHOE)
MOCT3MOPHOHAIEHOE
pasBUTHE, 3aPOBIIIH
YeNoBeKa H APYTHX
XOPJIOBBIX.
OOBACHATH
OHMOJIOTHYECKOE
3HAUCHHE PA3BUTHSI C
MeTaMopGo30M;
OTpHIlaTEIbHOE
BIIMSIHUE aJIKOTOJIS,
HUKOTHHA U JIPYTHX
TEpaTOreHHbBIX
(hakTopoB Ha
pa3BUTHUE 3apOJIbIIIa
YenoBeKa.
OmnuceiBaTh IpoIece
JIBOMHOTO
OTUTOJIOTBOPEHUS Y
I[BETKOBBIX PACTCHUH

-perieHne y4eOHBIX

u MPAKTHKO-
OPHUEHTHUPOBAHHBIX
3ajay;

- YCTHBIH OIIpOC;



HacnenctBeHHOCTD U
N3MEHYUBOCTH
OpraHU3MOB

1.5
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PackpeiBath

colep KaHue
TEPMUHOB U
MOHSTUMN: TEH,
T€HOM, T€HOTHII,
¢denoturl,
XPOMOCOMBI,
aJUIeTTbHBIC TCHBI
(amtenn),
TOMO3UTOTA,
TeTepO3UToTa,
JTOMHUHAHTHBIN
MpU3HaK (TCH),
pELECCUBHBIN
Mpu3HaK (TeH),
YUCTAas JIMHUS,
THOpUI.
ITepeuncnsate u
XapaKTepu30BaTh
METObl TEHETHUKHU:
THOPUIOTIOTHYC CKAM
, IUTOTEHETUYECKUH,
MOJIEKYIISIPHOT€HETH
YECKHI;
JIOMUHAHTHBIC U
peliecCUBHbBIE
[IPU3HAKU PACTEHUI
U )KUBOTHBIX.
[Tonws3oBarbest
FE€HETUYECKOU
TEPMUHOJIOTHEH U
CUMBOJIUKOH IS

[IpakTnyecka
s paborta
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3aMucu
TeHOTUITMYECKUX
CXEM CKpEeIBaHUS
PackpeiBath
CoIep)KaHue
TEPMUHOB U
MOHATHI:MOHOTHOD
W JTHOE
CKpelLIBaHUe,
(heHOTHUTIIITUECKHE
TPYIIIHL,
THOPUAOIIOTHYECKUI
METO[, YUCThIE
JIMHUHY,
JIOMUHHPOBaHHE
reHOB (ITOJTHOE,
HETIOJTHOE),
paclleruieHue B
MIOTOMCTBE.
OrnuceIBaTh
METOIUKY
nposeneHus I.
MenneneMonsITOB
10 U3y4EHUIO
HacJel0BaHUsI OJHOM
napbl IPU3HAKOB Y
ropoxa MoCeBHOTO.
PackpeiBath
CoZiep)KaHKEe 3aKOHOB
eMMHO00pa3Hs
rHOPUAOB IEPBOTO
MIOKOJICHUS U 3aKOHa
pacIeruIeHus.




OOBSCHATH TUIIOTE3Y
YUCTOTHI TAMET.
3anuchIBaTh CXEMbI
MOHOTHOPHTHOTO
CKpEIIUBaHUS,
OOBSCHATD €TI0
[IATOJIOTUYCCKHEC
OCHOBBI U pelIaTh
TeHETUIECKHe
3a/1a4M Ha
MOHOTHOPHTHOE
CKpeIIBaHue
PackpeiBath
coJiepKaHHe
TEPMUHOB U
TOHATHI:
IATHOPUIHOE
CKpeIIUBaHuE,
aHaIU3UpYIOLLIEee
CKpEeIBaHUe.
OmuCKHIBaTh OMBITHI
I Menpens no
W3yYEHUIO0
HacCJEeIOBaHUs ABYX
nap MpU3HAKOB y
ropoxa IMOCEBHOTO.
PackpeiBaTth
coliepKaHMe 3aKOHa
HE3aBUCUMOTOHACIIC
JTIOBAaHUS TIPU3HAKOB.
[TpumeHsTH
MaTeMaTH4yeCKUil




pacdeT ¢ ITOMOIIIBIO
MeTo/a
MEPEMHOKEHUS
BEPOSITHOCTEN U
3aImcCh ¢
TTOMOIIIBIO
(heHOTHITHYIECKIX
pajuKaoB
pacIeruieHus
MPU3HAKOB Y
MTOTOMKOB T10
¢denotuny n
TCHOTHITY.
3anvceIBaTh CXeMBI
TATHOPUTHOTO
CKpEIIUBaHus,
OOBSICHSITB €ro
LUTOJIOTMYECKUE
OCHOBEHI HPEIIaTh
TeHETUIECKHE
3a/1a4u Ha
TUTHOPUTHOE
CKpEIIUBaHUE
PackpriBath
coliepKaHme
TEPMUHOB H
TTOHSATHI:
CIICTIICHHOE
HaCJIeZIOBaHUE
MIPU3HAKOB,
peKOMOUHAITUS
T€HOB, TECHETUYECKUE
KapThl XPOMOCOM,




MOpraHuja.
Ha3biBaTh 0CHOBHBIE
MIOJIOXKEHUSA
XPOMOCOMHOMU
TEOpUHU
HAaCJEICTBEHHOCTU
T. Moprasna;
pPacKphIBaTh
conepxanue padboTbl
T. MopraHa 1o
CLEIUIEHHOMY
HACJIEI0BaHUIO
TEHOB ¥ IPUYMHBI
HapyLIEHUs
CLEIUICHUS MEXKITY
reHamu. 3anuchIBaTh
CXEMBI CKPEILMBAHUS
MIpU CLEIUIEHHOM
HacJeI0BaHuM,
OOBSICHITD TPUYUHBI
peKOMOHMHAITNU
TEHOB, ONPEIEISITh
YHCIIO TPy
CLICTIJICHUS T€HOB;
pemarsb
TeHETUYECKHE
3a/1a4M Ha
CLEIJIEHHOE
HacjeI0BaHue
PackpeiBath
coJiepXxaHue
TEPMHUHOB H




MMOHSATHUH:
XPOMOCOMHBII
Habop, ayTOCOMBI,
MOJIOBBIC
XPOMOCOMBI,
TOMOTaMETHBIH IT0]I,
reTeporaMeTHbII
T10J1, CHETUIEHHOE C
TIOJIOM
HacJIeqOBaHHE
MIPU3HAKOB.
OOBACHATH
IIUTOJIOTHYECKHE
OCHOBBI
XPOMOCOMHOTO
MeXaHH3Ma
OMpeeeHHs moia y
Pa3IUYHBIX
OpPTaHU3MOB.
CpaBHUBaTh
3aKOHOMEPHOCTH
HacIIeJOBaHUS
MIPU3HAKOB,
CIICIIJICHHBIX U HE
CIIETUICHHBIX
cnojioM. Pemrars
TeHETUYECKHUE
3a7a4d Ha
HacJIeJOBaHHE
CIICTUICHHBIX C
[I0JIOM MPU3HAKOB
PackpeiBaTth




COJICpKAHKE
TEPMHHOB U
TMOHSTHIH:
HM3MEHYUBOCTD,
HacjeACTBEHHAs
W3MEHYHUBOCTD,
HEHACJIEACTBEHHAS
W3MEHYNBOCTE,
MOU(UKAITIOHHAS
H3MEHYHUBOCTD,
BapUAIIMOHHBIN
psij, BapHaHTa,
BapHaIlMOHHAS
KpHBasi, MIPU3HaK,
HOpMa peaxiu,
KOJIMYECTBEHHBIE U
KaueCTBEHHEIE
MIPU3HAKH.
Kiraccudummponats
BUJBI
H3MEHYHBOCTH U
BBISBIIATE UX
OHOJIOTHYECKHUE
0COOEHHOCTH.
ITepeuncnsathb
CBOMCTBa
MOJTUGUKAITUOHHOM
H3MEHYHBOCTH U
0O0BSICHATE €€
3HAYEHHE I
OpTaHU3MOB.
Paznauuars
KOJIMYECTBEHHEBIE U




KaueCTBEHHEIC
MIPU3HAKH; CTPOUTh
BapUALIMOHHBIN pAI,
BapUAIMOHHYO
KpUBYIO, BBIUUCISTh
cpenHee 3HAYCHHE
MpU3HaKa
PackpeiBaTth

colep KaHue
TEPMUHOB U
TIOHSTHIA:
HaCJICACTBCHHAS
N3MCHYMBOCTb,
KOMOMHaATHUBHAas
W3MEHYHUBOCTD,
MyTalMOHHAS
W3MEHYHUBOCTD,
MYTaHT, MyTallUU:
TeHHEIC,
XPOMOCOMHEIE,
TeHOMHEIE;
MOJIATUIOU THS,
AQHEYIUJIOUIUS, My Tare
HBI.
Xapakrepu3oBarb
HAaCJIEICTBEHHYO
W3MEHYHBOCTE;
(dbopMyarpoBaTh
3aKOH
TOMOJIOTUYECKUXPS
I OB B
HacCJICICTBCHHOM




u3MeHuuBocTu H. 1.
Bapuinosa u
OOBSICHATH €ro
3HAUYCHUEIJIS
OHOIIOTHH U
CEJICKITUY.
Knaccudunupoars
MyTAaIluH: TCHHEIE,
XPOMOCOMHEIE,
TCHOMHBIE B
MPUBOAUTE TPUMEPHI
myTtanuid. OOBSICHATH
TIPUIHHBI
BO3HUKHOBCHHUS
MyTaluH,

poib

(akTopoB-
MyTareHoB.
CpaBHHUBATH BUIBI
MYTaIlui; BHISIBIISATh
MIPUYUHBI
HaCJIeICTBEHHOM
HU3MEHYNBOCTH,
HMCTOYHUKUMYTAr¢HO
B B OKpY’Karolen
cpene (KOCBEHHO).
XapaxkTepu3oBaTh
BHESIICPHYIO
HACIIeJICTBEHHOCTh
U U3MEHYUBOCTD
PackpriBath

conep KaHue
TEPMUHOB U




MOHATUI: KAPUOTUIL
YyeJIoBeKa,
IMUTOTE€HETHYECKUI
METO,
reHealorM4eCKUit
METO,
POIOCIIOBHEIE

;

OJIN3HELIOBBIA METOI,
HACIICJICTBEHHbBIE
00Je3HM:
(MOHOTEHHBIE, C
HaCJIeJICTBEHHOM
MIPEAPACIIONOKEHHOC
TBIO,
XpOMOCOMHBIE),
MEJIUKO-
TCHETHYECKOE
KOHCYJIETUPOBaHUE.
[Iepeuncnsate
0COOCHHOCTH
M3YYCHUS T€HETUKU
YyeJI0BeKa;
MPUBOAUTE TPUMEPHI
HACJICICTBCHHBIX
0oJie3HEl Yea0BeKa,
XapaKTepu30BaTh
METOBI UX
MpOo(hMUITAKTHKH;
000CHOBBIBATH
3HAUYCHHE MEIUKO-
TCHETHYECKOTO
KOHCYJIETUPOBAHUS.
BrIsaBiaTs u




7
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CpaBHI/IBaTI) MC)KI[y
000 TOMUHAHTHBIE
M PELIECCUBHEBIE
MIPU3HAKH YEJIOBEKa.
CocTaBisaTh 1
aHAJIN3UPOBAThH
POIOCIOBHBIE
YyeJIoBeKa

PackpriBath
colepKaHue
TEPMUHOB U
MOHSITUH: CeNeKIus,
COpT, Mopo/ia,
LITaMM,
JIOMECTHUKALUS, UIH
OJIOMAIlIHUBaHUE,
LEHTPHI
MHOT000pa3us u
MIPOUCXOXKICHUS
KYJIBTYPHBIX
pacTteHuil u
YKUBOTHBIX,
THOpUIN3AIINA,
HCKYCCTBEHHBINOTO
o p. Ha3biBath 1
CpaBHUBATh
OCHOBHBIE
ATaNBIPA3BUTH
cenexkuuu. M3nararpb
yuenue H. U.
Basusiosa o
LIEHTpax
MIPOUCXOXKICHUS

- YCTHBIH OIpOC;

-pemeHne y4eOHbIX

5 MPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4;
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KYJBTYPHBIX
pacTeHuii; pa3nu4aTh
IIEHTPHI HA KapTe
MUpa, CBA3BIBATEUX
MECTOTIOJIOKEHHE C
ouaramu
BO3HUKHOBECHHSJIPEB
HEUIIX
LUBUIN3ALUH.
CpaBHHUBaTh cOpTa
KYJBTYPHBIX
pacTeHuil, mopoasl
JTIOMAIITHAX
KUBOTHBIX U UX
TIUKAXTIPETKOB.
Or1eHuBaTh POJTH
CETICKIIUU B
obecricueHNH
MPOJI0BOJILCTBEHHOU
0e30IacHOCTH
YeloBeYeCTBA
PackpeiBath
coJiepKaHHe
TEPMUHOB H
MOHATHUI: MICKYCCTBE
H HBIA 0TOOD,
MaccoBBIH 0TOOP,
WHJIUBUIYAJIbHBIN
0oT0Op, IKCTEPHED,
OIMM3KOPOACTBEHHOE
CKpeITUBaHuE,
qucTas JUHUSA,

-perieHne y4eOHbIX

u MPaKTHKO-
OpPUECHTUPOBAHHBIX
3ajad;



reTeposmuc,
HEPOJICTBEHHOE
CKpeIlMBaHue,
HWCKYCCTBEHHBIN
MyTareHes,
TTOJTUTUIOUTBI.
CpaBHuBarh (hopMbI
HCKYCCTBEHHOTO
orbopa (MaccoBOro u
WHAWBHUIyaJILHOTO),
BHJIbI THOPHTU3AIIUU
(6bnmm3KOpOICTBEHHON
Y OTIHAJICHHON),
CHoCcOOBI OMyYeHHS
TTOJTUTIIONIOB.
ITpuBoauThH
MpUMEPbI
HNOCTHXKEHUMN
CEeJIeKI[UY pacTEeHUN
Y )KUBOTHBIX
PackpriBaTth
cofiepIKaHue
TEPMUHOB H
MTOHSTHN: OMOTEXHOI
OTHsl, KIIETOYHAsI
WHXEHEePUs,
TeHHASUH)KCHEPHUS,
KJIIOHUPOBAHHUE,
TpaHCTEHHBIE
opraau3msl, [MO
(reHeTHYECKH
MOTU(DUITPOBAHHBIC

-perieHne y4eOHbIX

u MPaKTHKO-
OpPUCHTUPOBAHHBIX
3ajad;



OpTaHMU3MBI).
XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK
oTpacib
MPOU3BOJICTRA,
OCHOBHBIC
JOCTHIKCHHUS
OMOTEXHOJIOTHH B
obmactu
MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035UCTBa
Y MEITUINHEI.
ITepeuncnsate u
XapaKTepU30BaTh
OCHOBHBIEMETOJIBI 1
JTOCTHIKCHHSI
OMOMHXEHEPHUH.
OO6cyxmars
JKOJIOTHYECKUEC U
STHYECKHE aCIEKThI
HEKOTOPBIX
HCCIENOBaHUN B
obmactu
OMOTEXHOJIOTHH
(xMOHMpOBaHMS,
HCKYCCTBEHHOTO
OTTIOJIOTBOPEHHUS,
HaIpaBICHHOTO
M3MEHEHUS TeHOMa H
CO3JIaHHUS
TPaHCTEHHBIX
OpTraHHU3MOB)

- YCTHBIH OIIpOC;

-perieHne y4eOHbIX

u MIPaKTUKO-
OPHUEHTHPOBAHHBIX
3azad4;



bubanoreka [IOK

PesepBHoe Bpems 1 https://m.edsoo.ru/7f41¢c
292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOI' PAMME
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11 KUJIACC

Ne
/o

HaumenoBanue
pa3aesioB M TeM
NMPOorpamMmbl

OBOJIFOIIMOHHAS
OuosIorus

KoaunuyecTBO 4acoB

KonTpoas

Bcero HbIE

padoThbI

IIpakTHye
¢ KHue
padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcesl

bu6moreka IJOK
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CIHMCOK UTOTOBBIX
IUIAHUPYEMBbIX
pe3yJbTaToB ¢
yKa3zaHueM
3TanoB UX
dopMmupoBanus

PackpeiBath
cofiepKaHue

TEPMHUHOB H
MOHSATHUH:
SBOJIIOLIHS,
[IEPEXOIHBIC
(hopmbI,
(UIIOreHEeTHYECKHE
PSAIBI, BUIBI-
SHIEMUKH, BUIBI-
PEITUKTHI, 3aKOH
3apOJIBIIICBOTO
CXOZCTBA,
OMOrCHETHYUCCKUI3
aKOH,
TOMOJIOTHYHBIE H
AHAJIOTUYHEBIE
OpTraHsl,
PyIUMEHTapHBIE
OpTaHbl, aTABU3MBI.
[Tepeuncnsate
OCHOBHBIE DTAIlbI
pasBUTHS
ABOJIFOIIMOHHOMN
TEOPHH.

CIoco0 OeHKH
HUTOI'OBbIX
TUIAHUPYEeMBbIX
pe3yJIbTaToOB

- YCTHBIH OIIPOC;

-peiieHue y4eOHBIX

u MIPaKTUKO-
OpPHEHTHPOBAHHBIX
3aj1ay;


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

Xapakrepu3oBarb
CBHIETETIbCTBA
3BOJIIOIUH:
MaJEOHTOJIOTUYECK
ue,
ouoreorpaduueck
ue,
AMOPHOIOTHICCKH
c,
CPaBHHUTEIbHOAHAT
OMUYECKHE,
MOJIEKYJISIPHOOHOX
MMUYECKHE.
IIpuBonuts
MPUMEPHI
NepexoAHbIX Gopm
OPTaHU3MOB,
(bunoreHeTHIECKU
X PsIOB.
IIpuBoauThH
(bopMyIHpPOBKH
3aKOHOB
OMOTEHETUYECKOTO
1 3apOJIBIIIEBOTO
CXOZICTBA
PackpeiBath
coziepKaHue
TEPMUHOB U
MOHSATHI: CHCTEMAT
HKa, €CTCCTBEHHBII
U UCKYCCTBEHHBIN
0T00p.

- IPaKTHYECKast
pabora



XapakTepu3oBarhb
OCHOBHEIC
SBOJIIOIMOHHBIE
WJIeH, KOHIISTILINHI
U TEOPHH;
CpaBHUBATh
B3MISIABIHA BUI U
sposrornio K.
JIunnes, X.b.
Jlamapka, Y.
[apBuHa.
OrneHuBaTh BKIIA
JIunnaes B
pa3BUTHE
CHUCTEMAaTHKHU U
OOBSCHATH
TIPUHITUTIBI
OuHapHOH
HOMEHKJIaTypHI.
XapakTepuzoBarb
COJEp)KaHue U
3HAUCHHE
SBOJIIOLIMOHHOU
koHuemmu JK. b.
Jlamapka.
OueHuBaTh
€CTECTBEHHO-
Hay4yHbIC U
COLIMAIBLHO-
SKOHOMHYECKHUE
MIPEATNOCHUIKI
BO3HUKHOBCHUS

-peleHue
y4eOHBIX U
MPaKTHKO-
OpPHEHTUPOBAHHBIX
3a1a4



3BOJIFOL[UOHHOM
teopun Y.
[apBuHa.
PackpeiBath
COJEpKaHHE
3BOJIFOLMOHHOM
Teopun'.
HapBuHa;
CpaBHUBATh
HEOIPENENEHHYIO
U OIPEACIEHHYIO
HU3MEHUYUBOCTb,
€CTECTBEHHBIN U
HUCKYCCTBEHHBIN
oT00p, GopMBI
00pHOBI 3a
CYLIIECTBOBaHHE.
OmnuceIBaTh
TMIOJIOKEHUS
CHUHTETHUYECKOU
TEOPUH 3BONIOIHAN
(CTO)u
OOBSICHATS €€
3Ha4YEHUe IS
ononorun
PackpeiBath
cofiepKaHue
TEPMUHOB U
MOHATUI:MUKPO3B
OJIIOLIMSI, BUI,
KpUTEpUH BUIA,
apeat, omyJIsIus,

-petieHue
y4eOHBIX U
TIPaKTUKO-
OpPHEHTHPOBAHHBIX
3amaq



reHO(OH]I,
MyTalluH,
KOMOWHAIH
TCHOB.
XapakTepu3oBarb
BH/] KaK OCHOBHYO
CUCTEMaTHUYECKYIO
eIUHUITY U
LEJIOCTHYIO
OMOJIOTUYECKYTO
CHCTEMY.
Brigensats
KpUTEpUU BUJIA
(Mopdonoruuecku
1, (bU3HOTIOTHICCKH

H)
OMOXHUMHYECKHU,
TeHETUIECKUH,
SKOJIOTHYCCKHIA,
reorpapuIecKii)
Y TIPUMEHSTh
KPUTEPUU IS
OIIUCaHHS
KOHKPETHBIX
BHUJIOB.
XapakTepu3oBarh
MOMYJISIIUIO KaK
CTPYKTYPHYIOCIUH
WIly BHJIA U
SBOJIIOLIMH.
OnuceiBaTh
TIOTYJISITHIO TIO

- YCTHBIH OIIPOC;

-pelenue
y4eOHBIX U
MPaKTHKO-
OpPHECHTUPOBAHHBIX
3ajad;



OCHOBHBIM
MOKAa3aTeNsIM:
COCTaB, CTPYKTypa
PackpeiBath
coziepKaHue
TEPMUHOB U
MOHSATHI:KOMOMHA
THBHAs
HM3MEHYMBOCT,
MyTalWH,
MyTalMOHHBIN
mporecc,
HOITYIALUOHHBIE
BOJIHEI, Jpeiid
T'€HOB, U30JIALUS,
MUTPAIIH.
XapakTepu3oBarb
3NIEMEHTapHbIE
(daxTopsI
SBOJIOLINH:
MyTalMOHHBIN
nporiece,
KOMOHHATUBHAs
M3MEHYMBOCTD,
HOIYIALUOHHBIE
BOJIHBI, Jpeiid
T'€HOB, U30JIALHS,
MUTpaIusl.
YcranaBiIuBarh
MIPUYUHHOCIIEICTB
CHHBIE
CBSI3UMEXKIY

- YCTHBII OIpoc;

-peleHue
y4eOHBIX U
MPAKTHKO-
OPHCHTUPOBAHHBIX
3ajad;



MEXaHU3MOM U
pe3yapTaToM
JIeUCTBUSA
JBYDKYIIUX CHJT
(ameMeHTapHBIX
(baxTopoB)
SBOITIOIUU
PackpeiBath
cofiepKaHue
TEPMHUHOB H
TOHSATHH:
€CTECTBEHHBIN
otbop, 6oprda 3a
CYLIECTBOBaHHE.
OnuckIBaTh
MEeXaHU3M
necTBuA
€CTECTBEHHOTO
otoopa.
XapaxkTepu3oBarb
(dopMeI
€CTECTBEHHOT'O
otbopa
(mBIOXYLITHH,
CTaOMITH3UPYIOIIN
i, TU3PYTITUBHBIN)
Y CpaBHUBATh UX
MEXIy COOOM.
XapakTepuzoBarb
60pr0y 3a
CYIIECTBOBaHHUE U
CpPaBHUBATH €€

- YCTHBIH OIIPOC;

-penieHue
y4eOHBIX U
MIPaKTUKO-
OPHUEHTHUPOBAHHBIX
3amad;



BHU/IBI
(MeXBUIOBAS,
BHYTPUBHIOBAS,
Oopnba ¢
HeOJIaroNpUATHBIM
U pakropamu
BHEIITHEH Cpejbl)
PackpeiBath
cojiepKaHue
TEPMHUHOB H
MOHATUI: TPUCIIOCO
OJIEHHOCTb,
MTOKPOBUTEIbCTBEH
Has ¥
TpeocTeperaronia
ST OKpacka,
MacCKHUPOBKa,
BHUI000pa30BaHUE.
OrnuckIBaTh
MEXaHU3M
BO3HUKHOBCHHS
MIPHUCIIOCOONIEHUH Y
OpPraHHU3MOB.
BrisiBisTh 10
M300pakeHUsIM, Ha
JKUBBIX U
(bUKCUPOBAHHBIX
mpermaparax
MIPUMEPHI
nprcrocoOIeHHOC
TH pacTeHUH U
JKUBOTHBIX K

- YCTHBIH OIIPOC;

-peuieHue
y4eOHBIX U
MPAKTHUKO-
OPHUEHTHPOBAHHBIX
3ajad;



YCIIOBUSIMCPEIBI
oOuTaHu,
JIOKa3bIBaTh
OTHOCHUTEIBHYIO
1Ie7IeCo00pPa3HOCTh
MPUCTIOCOOJICHHI.
XapakTepu3oBaTh
CHOCOOBI 1
MEXaHU3MBI
BUI000PA30BAHUS;
OTIHCHIBATH U
CPaBHUBATh
OCHOBHBIE (DOPMBI
HKOJIOTUYECKOTO U
reorpa)u4eckoroB
AI000pa30BaHMS
PackpeiBath
cofiepKaHUe
TEPMHUHOB U
MOHSITUI:MAaKPOIBO
JOLTHS,
¢dunorenes,
OHMoNoTNYeCKUit
nporpecc u
perpecc,
apomopdos,
HAMOaanTaIusI, 00
11ast iIereHepanus,
aJanTUBHAS
panuanms.
XapaxTepu3oBarb
(hOpMBI SBOJIOLIHY.

-pelenue
y4eOHBIX U
HPaKTHKO-
OpPHECHTUPOBAHHBIX
3ajad;



Bo3HUKHOBEHUE U
pa3BUTHE KU3HU HA
3emie

0.5

bubmuoreka [IOK
https://m
74

41

BrIIBISTE
apoMopdo3bl U
HIU0aIanTaIllud
ypacTeHUu u
JKUBOTHBIX.
CpaBHUBaTh
OMOJIOTHIECKUN
mporpecc u
OHOIIOrUYeCKUit
perpecc,
apomopdo3,
HJIM0AJANTAlNIO U
o011yI0
JIeTeHePAaITnIo.
BrIsaBisaTs
B3aHMOCBSI3H
MEXIy ITyTSIMHU U
HaIpaBICHUIMU
SBOIIOIUH Y
pacteHuii u
JKUBOTHBIX

PackpsbiBath
COJIepKaHNe
TEPMHUHOB H
MOHATUI : KpealuoH
H3M, a0HoreHes,
BUTAJIU3M,
MaHCIepMUus,
0O1oI1093,
KOAIICPBAThI,
MPOOUOHTHI,
CUMOHOTCHE3.

- YCTHBIH OIIpOC;

-petieHne
y4eOHBIX U
MPaKTUKO-
OPUEHTHUPOBAHHBIX
3a/1a4;


https://m.edsoo.ru/7f41cc74
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XapakTepu3oBarhb
METOZBI H3yYeHHS
HACTOPUYECKOTO
MIPOILIOTO 3eMJIH.
ITepeuncnstob
OCHOBHBIC JTaIIbI
XUMHUYECKOU
HOHOJIOTUYECKOM
SBOJTIOIUH.
W3narats
COJIEpIKaHNe
TUIIOTE3 ¥ TEOPUi
BO3HUKHOBEHHS
JKU3HU Ha 3emiie
(xpeanoHm3Ma,
CaMOTIPOU3BOIHHO
rO 3apOXKICHUS
(CIOHTaHHOTO),
MaHCIICPMUH,
runotesbl PHK-
mupa). ONUCHIBaTh
skcniepuMeHTHI C.
Munepa u I.
Opu mo
MIOJIYYCHUIO
OpPTaHUYECKUX
BEILIECTB U3
HEOPTaHUYECKUX
yTEM
aOMOTEHHOTO
CUHTE3a
PackpeiBath

- YCTHBIH OIIPOC;

-pelenue
y4eOHBIX U
MPaKTHKO-
OpPHECHTUPOBAHHBIX
3a71ay;



COJIepIKaHNe
TEPMUHOB U
MOHATHI: 30H, 3pa,
nepuo,
apoMopdo3sl,
HUIM0aIanTaluu.
3HaTh
MOCJIEeI0BaTEILHOC
Tb S0HOB:
Karapxel, apxeu,
MPOTEPO30H,
(hanepo30ii; 3p:
apxeickas,
HIPOTEPO30MCKas,
najgeo30McKasl,
ME3030¥cKasl,
KalHO30MCKasl;
TIePHOIOB:
KeMOpHICKUH,
OPJIOBUKCKH,
CUILYpUICKHH,
JIEBOHCKHH,
KaMEHHOYTOJIbHBIN
, IEPMCKHUH,
TPHUACOBBI,
FOPCKHUIA, MEJIOBOH,
MaJIEOTEHOBBIN U
HEOT'CHOBEIH,
AHTPOIIOT€HOBBII.
XapaktepuzoBaTh
OCHOBHBIE
COOBITHS B

-peuieHue
y4eOHBIX U
MIPAKTHUKO-
OpPUEHTHPOBAHHBIX
3ajad;



pa3BUTUHU
OpPraHUYECKOTO
MHpa I10 dpaM U
nepuoaam
re0J0TNYECKOU
WCTOPHH; ITAITbI
pa3BHUTHUSA
PaCTHTEIHHOTO H
KUBOTHOT'O MHpa.
Briaeauts
TJIaBHBIE
apoMopdo3bl
pacTeHui u
JKUBOTHBIX.
CpaBHUBaTh
MEeXIy co0oit
HIpEeNCTaBUTEIIEH
CUCTEMaTHYECKUX
rpym
OpTraHH3MOB,
BBISIBJISTH Y€PTHI
YCIIOKHEHHUSI U
TIPUCTIOCOOJICHHOC
TH K YCJIOBHSIM
KU3ZHU
PackpeiBath
cofiepKaHue
TEPMHUHOB H
MOHATHUI:CUCTEMAT
vKa,
HCKYCCTBEHHAs U
€CTECTBEHHAA

- YCTHBIH OIIpPOC;

-peleHue
y4eOHBIX U
MPAKTHKO-
OPHCHTUPOBAHHBIX
3ajad;



KJIaCCU(UKAIIHS,
OnHapHast
HOMEHKJIaTypa,
TPUHIIMIT
HNEePapXUYHOCTH.
XapakTepu3oBarhb
COBPEMEHHYIO
cucTeMy
OpPraHUYECKOTO
Mupa
PackpeiBath
coziepKaHue
TEPMHUHOB U
MOHATHUI:aHTPOIIOJI
orwusl,
AHTPOIIOTCHE3,
YeJIOBEeK
pasymubiii(Homo
sapiens),
MPSIMOXOXKICHHE,
BTOpasi CUTHAJIbHAS
cucTeMa.
[lepeuncnate
3a1a4u
AHTPOIIOJIOTHH,
3TaIbICTAHOBJICHHS
Y pa3BUTHS
MPEACTaBICHUH O
MPOUCXOKIECHUH
YesoBeKa.
W3narats
OCHOBHBIE

- YCTHBIH OIIPOC;

-pemieHue
y4eOHBIX U
TIPaKTHKO-
OpHEHTHPOBAHHBIX
3amad;



MTOJIOKCHHUS
teopun Y.
[apBuHa,
KPUTHYCCKH
OIIEHUBATh
HEHay4YHYIOHUH(OD
MaITUIo O
MTPOUCXOXKICHUU
YyeJnoBeKa. 3HaTh
CHUCTEMaTHYECKOe
MOJIOXKCHUE BUIA
Homo sapiens,
MIEPEYHCIIATH €T0
Mopooro-
AHATOMUYECKHE
MPU3HAKU Pa3HOTO
YPOBHS (THI,
KJIacC, OTPSIA U
Jp.).
YcTanaBiauBarh
YepThI CXOZACTBA U
pasnuuuiiyenoBeka
1 )KHBOTHBIX.
OOBACHATH U
OILICHUBATh
3HAYCHNE HAyYHBIX
3HAHUU O
MTPOUCXOKICHUU
YeIoBeKa IS
MMOHMMaHUS MECTa
Y POJIM Y€TIOBEKAa B
nPackpbiBaTh

- YCTHBIH OIpoc;

-peleHue
y4eOHBIX U
MPAKTHKO-
OpPUEHTHPOBAHHBIX
3ajad;



cofiepKaHue
TEPMHUHOB U
MOHATHHN: (hAaKTOPHI
aHTPOIIOTEHE3A,
IpYIIIOBOE
COTPYIHHYECTBO,
peub, opyauitHas
NeSITENTBHOCTD,
MOIUMOPPU3M.
XapakTepHu3oBaThb
JBUOKYIINE CHIIBI
(dpaxropnr)
aHTPOIIOreHe3a!
OuoNOrHYeCcKUe U
CoLMabHbIE,
CPaBHHBATh UX
MEXIy
coOoiipuposie
PackpeiBath
CoIepKaHue
TEPMUHOB U
MOHSATHH:
aBCTPAJIOMHUTEK,
YEJIOBEK YMEIBIH,
YeJIOBEK
NPSAMOXOASIINH,
HeaH/epTasell,
KpPOMaHbOHELI,
HEOJIUTHYECKas
peBouTroLus,
nepBoOBITHOE
HCKYCCTBO.

- YCTHBII OIpoc;

-petieHue
y4eOHBIX U
MPaKTUKO-
OpPHUEHTHPOBAHHBIX
3a/ag;



XapakTepuszoBarh U
CPaBHUBATH MEXKIY
c000if OCHOBHBIE
CTauy SBOJIOIHNU
YeJIoBeKa:
XPOHOJIOTUUECKUM
BO3PACT, apea
pacrpocTpaHeHwus,
00BEM TrOIOBHOTO
Mo3ra, 00pa3 JKU3HU
U Opyaus Tpyna
PackpriBaTth
CoZIepKaHKe
TEPMHUHOB U
MOHSITUI: PaCHI,
pacoreses,
COLMANIIapBUHU3M,
pacusM, MeThcanusl.
XapakTepuzoBaTh U
CpaBHUBATh
[IpENCTaBUTENICHYEI
OBEYECKHX pac,
packpsIBaTh
MPUYHHBI U
MEXaHHU3MBI
pacoreHesa,
NEPEUUCIATh U
HPUBOJHUTH
MpUMEPHI
MPUCTIOCOOICHHOCTH

YCJIOBCKaA K
YCIIOBUSAM CPCAbI,

-pelieHue
y4eOHBIX U
MIPaKTHKO-
OPHCHTUPOBAHHBIX
3ajad;



OpranusMmsl 1
OKpy>Karollas cpezia

bubmmoreka IIOK
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MIpUMEpPHI
MPUCIOCOOUTETHHOT
03HAYEHHSI PACOBBIX
MIPU3HAKOB.
JlokasbIBaTh
€IMHCTBO BUAA
Homo sapiens,
Hay4IHYIO
HECOCTOSTEIBHOCT

b PACOBBIX
TEeOpUil,uen
COLIMAIIBHOTO
JTapBUHHA3MA U
pacusmMa

PackpriBath
CoZlepKaHme
TEPMUHOB U
IIOHSATHH:
SKOJIOTHS,
MOJIEBbIE
HaOIIONEHHS,

- YCTHBIH OIIpPOC;

-pelieHue
y4eOHBIX U
MPAKTHUKO-
OpPHECHTUPOBAHHBIX
3ajad;

- YCTHBIH OIIPOC;

- paxkTH
qyeckast
pabora


https://m.edsoo.ru/7f41cc74
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AKCIIEPUMEHTHI,
MOHHUTOPUHT
OKpy’Karouen
cpenpl,
MOJIEINPOBaHUE,
9KOJIOTMYECKOe
MHPOBO33pEHHE.
ITepeuncnsthb
3a/1a4¥ SKOJIOTHUH,
€€ pa3zensl HCBA3U
C IpyTUMHU
HayKaMH.
XapaxkTepu3oBarb
METOIBI
JKOJIOTHYECKUAX
HCCIIEI0BaHUI
PackpriBath
cofiepKaHue
TEPMUHOB U
MOHSATUH:Cpena
oburanus,
SKOJIOTUYECKHE
(hakTopsl,
OHMOJIOTUYECKUI
ONTUMYM,
OTPaHUYUBAIOIIAN
(TUMUTHPYIOINH)
(hakrop.
XapaxTepu3oBarb
YCIIOBUS Cpef
oOuTaHus
OpPTaHNU3MOB;

- YCTHBIH OIIpPOC;

-pelieHre y4yeOHbIX
1 IPaKTUKO-
OPHEHTUPOBAHHBIX
3ajad;



KJIacCU(UIIMPOBAT
b U
XapaKTepU30BaTh
JKOJIOTHYECKUC
(hakTopHI:
aOMOTHYECKHE,
OMOTHYCCKHE U
AHTPOTIOTCHHBIE,
OnuckIBaTh
JefCcTBUE
9KOJIOTHUYECKUX
(akTopoBHa
OpTaHU3MBEI.
XapaxkTepu3oBarb
OCOOCHHOCTH
CTPOCHUS U
KU3HEICATEIIBHOCT
U pacTeHUH U
KUBOTHBIXPA3HBIX
cpen oOuTaHus
PackpoiBaTth
CoJIepKaHUe
TEPMUHOB H
MOHSATUH:
a0MOTHUYECKHE
(hakTopsl,
(oroneproansm,
OouoornyecKue
PHUTMBL.
AHanu3upoBarh
JIEWCTBUE

CBETa,
TEMIIEPATYPHI,

- YCTHBII OMpoc;

-pemienre yueOHbIX
1 TIPAKTHKO-
OPHUECHTUPOBAHHBIX
3aj1au;



BJIQXKHOCTH Ha
OPTaHU3MEI U
MIPUBOIUTH
MIPUMEPHI
TIPUCIIOCOOJICHHOC
TH OPTaHU3MOB.
[IpoBoouth
OHOJIOTHYECKHE
HaOJIIONEHUS U
0pOPMIIAITH
pe3yabTaThl
MPOBEAEHHBIX
HaOIIFOIeHUI
PackpeiBath
conepKaHue
TEPMUHOB U
MOHATHI:0HOTHYEC
Kre QaKTophl,
XHUITHAYECTBO,
TTapa3nuTH3M,
KOHKYPEHIIUS,
MyTyallu3M,
CHUMOHO3,
KOMMCHCAJIH3M,
HaXJIEOHUYECTBO,
KBapTHPAHCTBO,aM
EHCAIIN3M,
HEUTpaIU3M.
XapaxkTepu3oBarb
OHOTHYECKHE
(daxTopsl 1
BUIBIB3aHMOOTHO

-pemienre yueOHbIX
U TPaKTUKO-
OPHEHTUPOBAHHBIX
3ajad;



LIEHUN MEXY
OpraHU3MaMu;
MPUBOJUTH
MPUMEPHI
B3aMMHOMI
MpUCIOCcoOIEHHOC
TH OPTraHU3MOB.
CpaBHUBaTh
MeXIy coboit
BH/IBI
OMOTHYECKUXB3aH
MOJEHCTBUH
OpPTraHH3MOB
PackpriBath
cofiepKaHue
TEPMHUHOB U
TTOHS TN : TTOTTYJISII]
sl, YUCIICHHOCTD,
IUIOTHOCTH,
POXTaeMOCTb,
CMEPTHOCTb,
TIPHUPOCT,
MUTpanus,
JTMHAMUKA
YUCIEHHOCTH
MOMYJISIINH.
XapakTepu3oBaTh
OCHOBHBIE
MOKa3aTenu 1
JKOJIOTHYECKYTO

CTPYKTYpY
OIS,

- YCTHBIH OIIPOC;

-penienre yueOHbIX
1 IIPAKTHUKO-
OPHUCHTUPOBAHHBIX
3ajad;



CooOmectBa u
JKOJIOTUYECKHUE
CHUCTCMBI

bubmuoreka IJOK
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ONUCHIBaTh
MEXaHU3MBbI
peryasuuu
YUCJIEHHOCTH
MIOIYJIALUHT

PackpriBath
cojiepKaHue
TEPMHUHOB U
MMOHSATHI:0NOIICHO3
, DKOCHCTEMA,
OHOTEOIIEHO3,
BM/IBI-IOMHUHAHTHI,
9KOJIOTHYECKAs
HUIIIA.
XapakTepu3oBaTh
OHOLIeHO3
(coo0miecTBo), ero
BHUJIOBYIO,
MPOCTPAHCTBEHHY
10 U TPOUIECKYIO
CTPYKTYPBHI.
OOBSICHATH PONIB
KOMIIOHEHTOB
OHOLIeHO3a B
MOJIEPKAHUH €O
CTPYKTYDBI H
CYIICCTBOBaHUS Ha
onpeaenéHHON
TEPPUTOPHH.

OOBSICHATH
OMOJIOTHYECKHI
CMBIC] IPYCHOCTH

- YCTHBIN OMpoc;

-penieHne yaeOHbIX

i MPAKTHKO-
OpHeHTI/IpOBaHHBIX
3a/1ad;


https://m.edsoo.ru/7f41cc74
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HIIMCTOBOM
MO3auKH.
CpaBHHBATH
KOMIIOHEHTBI
OHOLIEHO30B, UX
BH/JIOBY1O,
MIPOCTPAHCTBEHHY
0 H
TPOHUIECKYIOCTP
Y KTYPBI, CBSI3U
MEXIY
OpraHu3MaMu
PackpeiBath
CojiepKaHUe
TEPMHUHOB H
MOHATHUH:
9KOCHCTEMA,
OHOreoIeHO3,
MPOAYLEHTEHI,
KOHCYMEHTHI,
PEAYIICHTHI,
Tpoduueckue
YPOBHH, ITHIIEBAS
Lenb U CETh,
SKOJIOTHYCCKHUE
nmupaMuabl,
ouomacca,
TIPOJTyKLKA,
CYKIIECCHSL.

XapakTepu3oBaThb
CBOIICTBa
AKOCUCTEMBI (e€

- YCTHBIH OIIPOC;

-penienne yueOHbIX

u MPAaKTHKO-
OpPHEHTHPOBAHHBIX
3aj1ad;



CIIOCOOHOCTB K
JUTATEITEHOMY
CaMOIIOZICPIKaHU
10, OTHOCHTEILHO
3aMKHYTBIN
KpPYTOBOPOT
BEILIECTB,
HEOO0XOIUMOCTh
MTOTOKA SHEPTHUH).
CpaBHHBATH
aCTOUIIIHEIE U
JETPUTHBIE
TIHATIEBEIC TIETIH,
Tpoduueckre
YPOBHU
9KOCHCTEMBL.
Pasnuuars
MTAPaMUIBI
MPOIYKIIUH,
MTUPAMUIBI
YUCIIEHHOCTH U
MUPAMUIBI
OMOMACCHI.
CocTaBnsaTh e
U CETU IUTaHUSL.
[Tepeuncnsate
CBOMCTBa
SKOCHUCTEM:
YCTOWYUBOCTS,
caMOperyJIsIus,
pa3BuTHE
(cykueccusi).

- YCTHBIH OIIpPOC;

-perieHne yaeOHbIX

u MPAaKTHKO-
OpPHUEHTHPOBAHHBIX
3a/1ad;



OnuceiBaTh
MEXaHU3M
NoAJEP>KaHUA
paBHOBECHS B
AKOCUCTEMAX.
XapakTepu3oBaTh
CYKIIECCHUH,
BBISIBJIATh
MIPUYUHBI U 00IIHE
3aKOHOMEPHOCTH
CMEHBI 9KOCUCTEM
PackpriBath
cojiepKaHue
TEPMHUHOB H
HOHATHUI: BOTHEIE
SKOCUCTEMBI,
OHOreOoIEHO3H],
(DUTOIIAHKTOH,
300ILUIaHKTOH,
OcHTOC, TYMYC
ITpuBonuTs
MIpUMEPHI
MIPUPOHBIX
SKOCHUCTEM CBOEH
MECTHOCTH.
CpaBHHBATH
Ha3eMHbIC U
BOJIHBIE
DKOCUCTEMBI,
OpTraHU3MBEI,
oOpazyrorire
pasHbie

- YCTHBIH OIIPOC;

-pelieHre y4yeOHbIX

u MPaKTHKO-
OpPHECHTHUPOBAHHBIX
3ajad;

- YCTHBIUA OIIPOC;

-peieHue y4eOHBIX

u MPaKTHKO-
OpPHUEHTHPOBAHHBIX
3ajad4;



Tpoduueckue
YPOBHU
PackpsiBath
coziepKaHue
TEPMHUHOB H
TOHATHI:
AHTPOTIOTeHHAS
JKOCHUCTEMA,
arposKocHucTemMa,
ypOo3kocucTema,
OouopazHooOpasue.
XapaxTepu3oBarb
arpo3KOCHUCTEMBI U
ypOOIKOCHCTEMBI,
O0COOCHHOCTH HX
CYIIECTBOBaHMSI.
[IpuBoauts
MIpUMEPHI
AHTPOTIOTeHHBIX
9KOCHCTEM CBOEH
MECTHOCTH,
OIUCHIBATH UX
BHJIOBOM cOCTaB U
CTPYKTYpY.
CpaBHHBATH
COCTaB M
CTPYKTYpPY
MIPUPOTHBIX
9KOCHUCTEM U
arpodKOCHCTEM,
arpodKOCUCTEM H
ypOo3KocucTeM

- YCTHBIH OIIpPOC;

-pelieHre y4eOHbIX

u MPAaKTHKO-
OpPUEHTHPOBAHHBIX
3a/1ad;



PackpsiBath
cofiepKaHue
TEPMUHOB U
TIOHATHM:
ouocdepa, KUBOE
BEIIECTBO,
JTUHAMHAYECKOE
paBHOBeECHE.
O1eHuBaThL BKJIA
B. 1. Bepuaackoro
B CO3/IaHUE YUCHUS
o buocdepe.
XapakTepr3oBaTh
cocraB Ouocdepsl,
(YHKIIMH KHBOTO
BeIIeCTBa
ouocdepsl 1
orpenensTs (Ha
KapTe) 00IacTu
€ro HauOONbLIETO
pacipoCTpaHeHHs.
ITpuBonuTh
MIpUMEPHI
MPOSIBIICHUS
(YHKIMI KHBOTO
BeIIeCTBa
ouocdepsl,
OMOreOXUMHUYECKO
H IesITETIbHOCTH
YeJIoBeKa.
[lepeuncnsats
0COOEHHOCTH

-pelieHne YaeOHBIX

u MPAaKTHKO-
OpPHUEHTHPOBAHHBIX
3aj1ad;



O6uocdeps! Kak
I100aITbHOM
9KOCHCTEMBI 3€B
CO3JIaHUE YYCHUS O
ouocoepe.
XapakTepu3oBarhb
coctaB Onocdepsl,
(yHKIMH KHBOTO
BEIICCTBA
onocdepst u
oTpeaenaTh (Ha
Kapre) o0nacTu
€r0 HanOOJBIIETO
pacrpocTpaHeHusl.
[IpuBonuTh
MIPUMEPHI
MIPOSIBJICHUS
(hyHKITHH KHTBOTO
BEIIEeCTBa
ounocdepsl,
OMOTeOXUMHUIECKO
¥ eI TEIbHOCTH
YeloBeKa.
ITepeuncnstob
0COOEHHOCTH
orocdeps Kak
[100aJTbHOM
9KOCHUCTEMBI
3emumiu
PackpeiBath
coziepKaHue
TEPMHUHOB H

- YCTHBIH OIIPOC;

-pemienre y4eOHbIX

u MIPaKTUKO-
OPUEHTHPOBAHHBIX
3a/a4;



TOHATHI:
AHTPOTIOTeHHBIC
HM3MEHEHHUS,
3KOJIOTUYECKHUU
KpH3HC,
100aJbHbIe
MPOOIIEMBL.
XapaxkTepu3oBarb
ouochepHyro poIb
YeNoBeKa.
IIpuBonuTh
MIPUMEPHI
AHTPOTIOT€HHBIX
HU3MEHEHUI B
ouocdepe.
OrieHuBare
MOCTIEICTBHS
3arpsi3HEHHS
BO31YLIHOM,
BOJIHOM Cpefpl,
M3MEHEHUS
KJIMMaTa,
COKpAIIeHHUs
OuopazHooOpasus.
DopMyIUpPOBATh
COOCTBEHHYIO
MO3HIINIO TI0
OTHOMICHUIO K
[100aJTbHBIM U
pErHOHAIbHBIM
AKOJIOTHYECKUM
mpoOiemam,

-pemienre y4eOHbIX

u MIPaKTUKO-
OPUEHTHUPOBAHHBIX
3a/1a4;



PesepBHoe Bpems

Bbubnuoreka [IOK

https://m.edsoo.ru/7f41cc

apryMeHTHpOBATh
CBOIO TOUKY
3penusi. Ha3piBarhb
MIPUYUHBI
MTOSIBJIEHUS
HPUPOLOOXPAHHON
9THKH, paCKpbIBaTh
3HaYECHUE
porpecca AJis
Ipeos
PackpeiBath
cofiepKaHue
TEPMHHOB H
MIOHATUIM:
paloHaNIbHOE
HIPUPOAOIIOIIB30Ba
HUE, yCTONYNBOE
pa3BHTHE,
KOJBOJIIOLIUS.
XapaxkTepu3oBaTh
palroHAIBHOE
HCIOJIB30BAHNE
MPUPOITHBIX
pecypcos;
OCHOBHBIE
MTOJIOKEHHS
KOHLIETILIUU
YCTOMUYUBOTO
pa3BUTHUSA

- YCTHBIN OIpoc;

-pelieHne yaeOHBIX

u MPAKTHKO-
OpPHUEHTHPOBAHHBIX
3a/1a4;


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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME
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