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AHHOTaIus K paboueit mporpamme 1o npeamety «buonorus»



INOACHHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHMOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICTICHUS] TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUSA YyUeOHOTO MpeaMera
«buonoruss» coctaBWwIM: KOHUENTyalbHble mnonoxkenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIei, colepKaHusl, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOILIUX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMOIOTUH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIeYEeHUN
CYILIECTBOBAHMS 4YelloBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, o0 oOmen
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOUUXCS CpEeACTBAMU
yueOHOoro nmnpeamera «buonorus», omnpeaenser o005S3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHue MO pas3ieaM M TeMma,
PEKOMEHYEMYIO IOCJIEI0BATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEHN 00yUYaroIMnXCs.

B mporpamme 10 OuoONOrMH Tak)Ke€ YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHON
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOY4YaloIIMXCSd MO OCBOCHUIO COJCPKAHUS
OHMOJIOTUYECKOTO 00Pa30BAHMSL.

B nporpamme no 6uonorun (10—-11 xnaccel, 0a30BbIi ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHWOJOruu, Onarojgapss 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0pPOBOM
o0Opa3e XHU3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cperne.
[ToaTomy Hapsxy ¢ M3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHH O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS NPUKIIAIHBIX 3aa4, B
TOM 4YHuclie: TPOPUIAKTUKKA HACJIEJACTBEHHBIX 3a00JI€BaHUN YeIOoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
11eJIECO00PAa3HOro0 TMOBEACHUS B OKpYXKaloIllled NpUPOJHOW cpele, aHaiau3a
BIIUSIHUSA XO3SUCTBEHHOW MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HAIIPaBIECHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCJIOBUM JUISI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KoOTOpasi Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOImUXCA
CIIOCOOHOCTH @IalTUPOBATHCA K HW3MEHEHUSIM JUHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (GpopMUpOBaHUE y OOyYarOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUSA O KUBOW mpupoze, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JAJS: TIO3HAHWS  3aKOHOB  JKMBOM  Mpupoabl, (HOpMUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne GMOIOTHS UMEET TaKXKe TSl PeIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLMATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTETrpalMyd OMOJOTMYECKHX 3HAHHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, MPEJCTABIEHHOTO B MpOTrpaMMe IO
ounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
J)KU3HU U TMPAKTHYECKOU AesaTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHW3alluu
OHOJOTNYECKOro 00pa30BaAHMSL.

CtpykTypupoBaHuE COJACpKaHUA Y4YeOHOTO MaTepHualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOECHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIu U
HBOJIIONIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorus»
BBIJICJICHBI CIIEAYIOIINE COAepKaTeNbHble MTUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumdeckas cucteman, «OpraHusM Kak



ouosnoruyeckas cuctema», «CucreMa M MHOTOOOpa3ue OpraHUuYECKOro MHUPAY,
«IBONIOLHUSA KUBOK TIPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenps um3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHNEC  OOYYAOMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHu3allMi > KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOH TIPUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HCHHBIX IMPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIyKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOCHUH, MHOTOOOPa3ud U OCOOCHHOCTSX YKHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONIUXCS OTKPHITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHbIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHS B
OWOJIOTUY HAYYHBIX B3TJBIIOB, WIEH M TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJnbTypbl, (YHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWUW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHrue y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSTENbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOSKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHYECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOrMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

IpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUH B TOBCEIHEBHOM KU3HU AJIS
OLCHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruu B (HopMUPOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHHe, KiIacCu(pUKalUMs, MOJEIUPOBAHME, CTaTHCTHYECKas o00paboTka
JTAHHBIX).

JdemMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB TMpPHU
U3Y4EHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHHU3aIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0oeHOTHYECKU ), OnoCcepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mmosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHThI. Bosia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJIEeKynbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUEe CBoilcTBa OenkoB. buonormyeckue
GyHKUIMUU OENKOB.



depmeHTHl — Ouwosorumdeckue Kartamusatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEeHTp, cyOcTpaTHas cnenuduyHocTtb. KodepmeHnTsl. Butramunsi.
Otnuuust pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTOPOB.

YrieBonael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonorndyeckue (GyHKIMH YTIIEBOIOB.

Jlunuapr:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTuh. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHue  XUMHUYECKHMX J3JEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJIbl BOb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHUECKON KIETKU,
«CTpoeHue sapa KIeTKn», « YTIIEBOIAbD, «JIumuabn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AccuMumsIus (TUIaCTHYEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJIEICHUE U
AKKyMYJMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknun MarpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanmzamusi reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsanus — GuocunTtes
Oenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaebunura yenopeka (BUY) — Bo3Oyaurens CITNU/a.



OOparHast ~ TpaHCKpuIllMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHU,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHblM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WiIu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HA0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUST W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpouecchl, npoucxonsiue Ha
pPa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmosoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYHS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOOAIIME HA CTAagUAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornmuecknii CMbICI U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sAUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Otarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrumsiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnukanusa JTHK», «Murtos»,
«Meriosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorenes y MIIEKOIUTAOINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIeKIeTka MiIeKonuTamumero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «/lejieHne KIEeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus pa3BuTHs T€HETUKU. POJIb TUTONOTUMU
U SMOpPHOJIOTUM B CTAHOBJIICHUU TEHETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI€HETHYECKHUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIECHHBIE . MeHnenem.
MoHorubpunHOoe CKpemrBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHUS
npu3HakoB.  l[UTOreHEeTHYEeCKME  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICTICHHS] TEHOTHIIA OCOOH.

CuenyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIE€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENEIeHUE Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U MX
HOopMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHUYMBOCTb. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMUBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpU4MHbI MyTaluud. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBlI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUi, OJIM3HEIOBBIM, IIMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbBIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMoHcTpanuu:

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

Tabmuel ©W  CXEMBIL: «MoHOTHOpPUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeliuBaHus»,  «Meiho3y,
«B3auMOnencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUYHUBOCTDY.

O6opynoBaHue: MoOJEIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUE,
«Henonnoe nmomunupoBaHuey, «JuruOpumnoe ckpenuBanue», «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPHUAHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopatopHas pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUYHNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE U aHAIN3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIIMM PACcTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuausanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAsT WMHXKEHepHUs. OTalbl
co3nanusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxkeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W oTtudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObEeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KOoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHul, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJBI M JOCTHIKEHMSI CEJIEKIIMM pAacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHAL.

[IpennocpUlIkKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA Pa3BUTHE
OMOJIOrMH U APYTUX HAYK.

CupnerenbctBa 3Bojouuu. [lajgeoHTosornyeckue: MocCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, MEePEeXOaHbIe (HOPMBI.
buoreorpadguueckue: cxoacTBo U paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W PA3NUYMUSI SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOIMYHBIE,
pYJIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuna. IlpeanochbliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIOLNUU BUJIOB Mo JlapBuHY (M30BITOYHOE
pPa3MHOXKEHUE IPU OTPAHUYEHHOCTU PECYPCOB, HEONPEIECIEHHAs U3MEHUYNUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIMH.

JBrokymre cuibl ((pakTopbl) SBOJIIOLMM BUJIOB B IpUpoJie. MyTallMOHHBIH
npoluecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBisomMi  (gakrop 3Bomtounnd. DPopMbl
€CTECTBEHHOTO 0TOODA.

[IprcnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTar 3Boitouuu. Ilpumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIMOA IANITALINH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Popmbl  3BonoLMU:  pUIETHYECKAs, JUBEpPreHTHasl,
KOHBEpreHTHasl, napajiesbHas. HeoOpaTuMocTh 3BONIOIUH.

[TpoucxoxieHne OT HecleUUaTu3UpOBaHHbIX MNpenakoB. IIporpeccupyromnias
crnenuain3anvs. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeomTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIll 0TOOPY», «MHOrOo00Opa3nue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Unmoamantaummn», «OO0mas aereHepauus,
«/JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHmey, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHKe: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJI0JIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatel «Pa3Butue HacekoMmoro», «Pa3Burue
JSATYIIKA», MUKpompernapat «J[po3odumma» (Hopma, myTtanmuu GOpMBI KPBIIHLEB U
OKpaCKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUs KU3HU Ha 3emiie: a0uoreHes W NaHcHepMus. XuMUUYEcKas
HBOMIOLMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BONMIOINK. HauanbHbIe Tanbl
ounosorndeckor sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM W WX SBOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHUH, CULIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBbIN, FOPCKUNA, MEIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [losiBIIEeHHE, paclIBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue »3Bojouud. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIITbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUU uesoBeka. Meroasl u3ydeHusi aHTpororesesa. CxoacTBa u
paznuyms 4e0BeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJIOXKEHUE YeTIOBEKa.

HBwxkymme — cuibl  (pakTopel) — aHTpomorenesa.  HacmeacTBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH o00pa3 KHU3HHU,
W3TrOTOBJIEHUE OPYIUI TPyAa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmeneli, YenoBek mnpsamoxomamuid, YenoBek HeanaepTtanbckui, Yenosek
pasymubiii. HaxoJku HMCKOMAaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHUS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHBbIE  OOJBIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJHEUYHON CHCTEMBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenpbHas KieTka», <« KHBOTHas  KJeTKa»,
«IIpokapuoTnueckas kineTka», «CoBpeMeHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHsI YEIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJEOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moam», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCcKue pacoly».

O6GopynoBanue:  Myisiku  «lIpoucxoxnenue — yenoBeka»  (OFOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTaJblida, KPOMAaHbOHIIA), CIENKU WU
U300pKEHUS KaMEHHBIX OpYyJIuil TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKas Tabnuna, KoyuleKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHEe PadoThI:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHNUI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (axktopel. Knaccudukanus skonorudeckux (HakTopoB:
abuoTuueckre, OMOTHYECKHME U AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(haKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTOonepuoan3M.
[TpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHLI. Buner OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUX B3aUMOJECUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyssinud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J{uHaMuka 4uCcI€HHOCTH MOMYJISIIUU U €€ PeryJsius.

JdeMoHcTpauuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranu3sMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUuU UHPY30puu-Ty penbkuy, «Ilumiesslie nenm.

JlaGopaTopHblie n NpakTHYeCKHe PadoThI:

JlabopatopHas padorta Ne 3. «Mopdonorudeckne ocCOOEHHOCTH PaCTEHUN W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas paborta Ne 4. «BinusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTY MOMYJIALMIA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkosornueckre cuctembl (dkocucreMbl). IloHarue o006 »3KocucTeMe U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIICHTHI,



KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [luIiieBbie LeMM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuMoMacca, NPOAYKUHA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETyJIsALHus, pa3BuThe. CyKueccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobOpasue kak QakTop ycroiunBocTH 3kocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢QyHkuuu. OcodbeHHOCTH Ouochepsl Kak
r700ambHOM 3KOCHCTEMBI. JlMHAMUYecKkoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJIOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHue MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiuMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPaBJICHHUS] TMPUPOJHBIMU pecypcaMu M HX HUCHoNb30BaHue. JlocTuxeHus
OHMOJIOTUU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «buoLeHO3: cocTaB U CTPYKTypay,
«IIpupongusie cooOimiectBay, «llemu nuTaHus», «IKOJIOTHYECKAs] THUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCWCTBUS Ha HOpUpoLy», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BaxkHEHIIass coCTaBisIOIIAs
ouocdeps», «Paktopbl aerpaganuu mouBy, «llapHuKoBbId >PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrurenbHble cooOIIecTBay, KouleKnn «buoieHo3y», «Bpenurenu BakHeHmmx
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYyp», TepOdapuu W KOJUICKIMUM PACTCHUH U
KUBOTHBIX, MPUHAJJIEKAIIUE K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OJHOTO BHUAA,



Kpacnas xuura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
BHNOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yibTAaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYarOIIUMUCS POCCUNCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlMM K OOyd4YeHWI0  OuOJIOoTruH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIMUXCs PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa3oBaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHbIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HMIMU JHUYHOCTH, NaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCIEAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpYKarolen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3ALUA OCHOBHBIX HANPABICHUN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MOZUIIMH 00yYarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIHMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW HEATEIBHOCTH IPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW pOCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS I1IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



NOHMMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpasa >KU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryjsipHas (Qusnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHUE MOCHEACTBUNA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0I00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollel Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpU pPEHICHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsr);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUE PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYyJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOoJu B
bopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0llecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM HMBHIIM3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIIICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHalid3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBbCKYIO JESTEIHHOCTh UHIMBUIYATBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, Hay4HbIH (paKT, MPHUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JPYTrux),
yHUBEpCaJIbHbIC ydeOHbIe JAeiCTBHS (ITO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE ydeOHbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

caMoCTOSITENNbHO  (OpMyNHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW NPUPOJBI,

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactBa Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeHCTBUA:

BJIAICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMY;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI MJIs JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaAMETPbl U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJI€ pEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, MpeJjiaratb OPUTHHAIBHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(POPMAIMIO Pa3INYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBHIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckon uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalME: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHAaTypy, HOMEHKJIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUTl  WH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMasiora Win JUCKYCCHH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAWMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padoThI;

OIIEHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXJOTO0 y4YacCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHMBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pElIeHHs MOpo0iemMbl C  yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B NIESTEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalHUsAX, & TAaKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIIEHUS AKU3HEHHBIX 3a71a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBass OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJsipHON Ouosiorun), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAaHUE JKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTAa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMH BEJIMYMHAMH, OOBICHEHHE I1OTYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNSATh CYIICCTBEHHBIEC MPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYEeHHBbIC 3HAHUS I OOBSICHEHUS OWOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LENapl0 obOecredeHHs 0e30MacHOCTH CBOETO 3/J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIEH, COOIIOICHHS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOTHON cpene, TMOHUMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorui W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUAHOE CKpEUIMBaHUE, CIEIMUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOIHITH J1a0OpaTOPHBIE M IMpakTUYEeCKHe pPaldoThl, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH WH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIEeKTbl COBPEMEHHBIX HCCJIENOBAaHUI B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCHMEHHBIE U YCTHBIE COOOIIEHMUS,
0000m1ast OMOJIOTHYECKYI0 MHPOPMAIMIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO
MCIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHHSA ECTECTBEHHbIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIa/J€ POCCUHCKHUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pAaCKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, IKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3araTb OWOJOrMYecKue Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OMPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBbI, IEpeHoca
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C 1eNplo obecredeHus 0e30IMacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOJAMMOCTH HCIHOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOI OMOJIOTUH JIs1 PAIMOHAIEHOTO TPUPOAOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHblE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEILIECTB U YHEPTUH B SKOCUCTEMAaX (LIETIH MUTaHUsA);

yYMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpakTUYecKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHble  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMoJIOTHYeCcKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «buoJsorus»
VYueOnbiii npenamet «buonorus» (0a30BbIii ypoBeHb) - Bcero 70 4, U3 HUX 6 4 —

pe3epBHOE BpEMSI.

10 KJTACC. 1 4 B Henento, Bcero 35 4, U3 HUX 3 4 — PE3epBHOE BpeMs

11 KJIACC. 1 4 B Henento, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

TemaTuueckue 0J10KH,

OcHoBHOE€ CoacpkaHue

OcHOBHBIE BUBI

00IIECTBEHHBIMH, TEXHUYECKUMHU n
JIPYTMMH  ©CTECTBEHHBIMH  HAayKaMH,
¢dunocoduei, penuruei, 3THKOH,

3CTCTUKON U IIpaBOM. Pone Ouonoruu B

(OpMUPOBAHMHN COBPEMEHHOW HAayJHOU
KapTuHBl Mupa. CHcTeMa OHMONOTHYECKHX
HayK.

Hemoncmpayuu:

Hopmpemwi: Y. Hapeun, I'. Mengens, H.
K. Kons1os, JIx. Yorcon u @. Kpuk.
Tabauybl u cxemvr: «MeTOIbl TO3HAHUS
YKUBOU MPUPOIBDY

TEeMBI AeATeIbHOCTH
00y4aIIIMXCS
10 xknacc
Tema 1. buosiorusi Kak HayKa
buonorus B cucreme Hayk Buonorus xax nHayka. CBsizu Ouonoruu c | PackpwiBaThb COIEpKaHUE

TEPMHHOB W TIOHSATHHA: HAyYHOE
MHPOBO33pEHHE, HaydJHas
KapTUHA MHpa, Hay4YHBIM METOJ,
TUIOTE3a,  TEOpUs,  METOJHbI
WCCIIeZIOBaHUSI.
XapakTepru3oBaTh OHOJIOTHIO Kak
HayKy, €€ MECTO M pOJIb Cpeau
JIPYTHX  €CTeCTBEHHBIX  HayK.
[TepeuncnaTs pa3aenbl OHOIOTHH
B COOTBETCTBUE C OOBEKTaAMH
W3YYCHUSI.

HaszpiBath BakHeHIIME oOTpaciu

Jlabopamopniie u npaxkmuuecxkue
pabomol:
[MpakTuueckas pabora Ne L.

«HMcnonp30BaHre pa3IHYHBIX METOJIOB MPH
HM3yYCHHH OMOJIOTHYECKUX 00BEKTOBY

OHMOJIOTMYECKHUX 3HAHUHN H
3aJa4y, CTOSIIIHE nepen
ouomoruei XXI B.
MeTtobl MO3HAHUS ’)kuBoM | Meroapl TO3HAaHMS  KUBOW  HpUpoAsl | PackpeiBaTh COJZIEpKaHUe
MIPHPO/TBI (HaOmroieHue, OKCIEPUMEHT, OIHCaHUe, | TePMUHOB W TIOHSTHIA: HAy4YHBIN
W3MEpPEHHUE, Kiaccuukanys, | METOJI, METOIBI HCCIICIOBAHNS.
MOJICJIMPOBAHHKE, CTaTHCTUYECKast | XapaKTepru30BaTh OCHOBHEIE
00paboTKa TaHHBIX). METOJIBI TO3HAHUS JKHUBOH
Jlemoncmpayuu: TIPUPOIBL: HaOJII0IEHHE,
Tabnuyvl u cxemvl: «MeTONbI TO3HAHUS | IKCIICPUMEHT, OITMCaHME,
JKUBOM MTPUPOJIBI». U3MEpEHUE, KJIACCU(UKAITHS,

MOJICTUPOBAHUE, CTATHCTHYCCKAS
00paboTKa MaHHBIX

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aANMA

buonornyeckue CHUCTCMBI,
IPONUECChI U UX U3YUCHUEC

JKusble cucrembl (OMOCHCTEMBI)  Kak
npenMeT u3ydeHus Owonormm. OTiamuane
KHBBIX CHCTEM OT  HEOPTaHWMYECKOH
MPUPOJBI.

CBoiicTBa OHOCHCTEM W WX pa3HOOOpasue.
YpoBHH OpraHM3alnN omocucreM:
MOJIEKYJISIPHBIN, OpPraHOMIHO-KIJIETOYHBIMH,
OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUAOBOH,
SOKOCHCTEMHBIH  (OMO-TeOLIeHOTHYECKHIL),

P ACKPbIBATH COACPIKAHUC
TCPMHUHOB H TIOHSTHUH: cucremMa,

Ouoornyeckas CHCTEMa,
AJIEMEHTBI CHCTEMBI, CTPYKTypa
OMOCHUCTEMBI, CBOMCTBAa KHMBBIX
CHCTEM, obOMeH BEIIECTB,
pa3sMHOXEHHE, POCT, Pa3BHTHE,
HACJICICTBCHHOCTb,

HN3MCHYMBOCTh, pasapa>xuMoOCTh,




OorocdepHsbIii.

Hayku, wu3yuaromme OuWOCHCTEMBI Ha
Pa3HBIX YPOBHSIX OpraHU3aINH.
Hemoncmpayuu:

Tabnuyer u cxemwvl: «OCHOBHBIE IPU3HAKU
JKU3HWY, «Y POBHU

OpTraHMU3alNY KUBOW TPUPOIBD).

Monens monekynsl JJHK

9HEPro3aBUCUMOCTD, YPOBHH
OpraHu3anuu KHU3HU
(6bmocucrem).

XapaxTepuzoBaTh NIPUHLATIBI
OpraHM3aLun ouocucTem:
OTKPBITOCTb, BBICOKAs
YIOPSAOYEHHOCTb,
CaMOpEryJISLUs, HePAPXUIHOCTb.
Ilepeuncnate  yHHBepCaJbHbIE
CBOMCTBA  JKUBOIO:  E€IHHCTBO
XUMHUYECKOTO COCTaBa,
pa3apasKuMOoCTb, JBIDKCHHE,
rOME0CTa3, pOCT U Pa3BUTHE,
HACIIeICTBEHHOCTD,
U3MEHYUBOCTD, 9BOJIIOLIHS
(mpucnocobnenne K

U3MEHSIONTUMCS YCIIOBHUSM).
[TpuBOIUTH IPUMEPBI OHOCHCTEM
Pa3HOTO YPOBHS OpraHH3ALMH U
CPaBHMBATh MIPOSIBIICHUS CBOICTB
JKMBOT'O Ha pas3sHBIX YPOBHIX.
XapakTepu3oBaTh OCHOBHBIC
IpOLECCH,  MPOTEKAloIme B
O6mocucremMax: oOMEH BEIIECTB H
NpeBpaIICHUE JHEPIHH,
CaMOBOCITPOH3BE/ICHHE,
CaMOpETyJISIHsI, pa3BUTHE.
Cobnronate mpaBuia OepekKHOTOo
OTHOILICHHUS K XKMBOW IIPHPOIC

Tema 3. XumMnuyecKkuid COCTAB U CTPOEHHE KJIETKH

XUMHAYECKUH COCTaB KJICTKU.
Bopna u munepanbHbie conu

XHUMHYECKHM COCTaB KJIETKH. XUMHUYECKHUE
DJIEMEHTHI: MAaKpO3JIEMEHTBHI,
MHUKpPO3JIEMEHTHl. Boga W MuHepaibHbIE
BeuiecTBa. OyHKIIMU BOJbI 1 MUHEPATbHBIX

BemiectB B kinetke.  llognmepikanue
OCMOTHYECKOTro OajaHca.
Hemoncmpayuu:

Juazpammor: «Pacnpenenenue
XUMHUYECKUX  JJEMEHTOB B  HEKHBOH

npupoiey, «Pacrpenenenne XuMUIeCKIX
3JIEMEHTOB B KUBOU IIPUPOAECY.

Tabnuyer u  cxemwvr:  «llepnogmueckas
Tabmmna XUMHYECKUX AJIEMEHTOBY,
«CTpoeHre MOJICKYJITBI BOIBDY

PackpsiBats COZepKaHue
TEPMHMHOB U TOHATHHA: 3JIEMEHTBI-
OMOTEeHEI, MaKpO3JIEMEHTHI,
MHUKPOIJIEMEHTB; MHHEpaIbHbIE
BEIIECTBA, MOJEKyJa BOJBI Kak
JUIONIb, BOJOPOIHBIE  CBS3W;
ruapoduIbHEIe U THAPOGOOHEBIE
BEIIleCTBA.

Jloxa3bIBaTh €IVUHCTBO
3JIEMEHTHOI'O COCTaBa KakK OJHO
13 CBOMCTB JKHMBOTO.
Pacnpenensats
3NEMEHTBl MO
3aBHCHMOCTH

oT KOJIMYECTBEHHOTO
MPEACTaBUTENbCTBA B
OpraHu3Me; XapaKTEpU30BaTh
POJIb OTAETBHBIX 3JIEMEHTOB.
BrisBusts CBA3b MEXIy
COCTaBOM, CTPOEHHEM MOJIEKYJIbI
XUMHYECKOTO COEIMHEHHS U €T0
(YHKIMSIMH B KIISTKE

XUMHUUYECKUE
rpynmnaM B

benkn. CoctaB u

OeNKOB

CTpPOCHHUC

benku. CocraB u crpoeHHe OEJIKOB.
AMMHOKHUCIIOTBI — MOHOMEpBI OEJKOB.
Hezamenumsie u 3aMEHHMbIE

aMHHOKHCIIOThI. AMUHOKHCIIOTHBIA COCTaB.
YPpOBHHU CTPYKTYpHI OCIKOBON MOJIEKYJIBI

PackpriBath coJiepKaHHe
TEPMUHOB W TIOHSATHI: OCIIKH,
MTOJIMEPHI, MOHOMEDHI,
AMHHOKHUCIIOTBI,  TENTHIHASL




(mepBUYHAsl, BTOpPUYHAsA, TPETHUYHAS WU
YEeTBEPTUYHAS CTPYKTYpa). XHUMHYECKUe
CBOMCTBA OENIKOB.

buonornyeckue GpyHKIuU OEIKOB.
JeMoHcTpanuu:

Tabmump! u cxembl: «CTpOSHHE MOJIEKYIIBI

CBSI3b, MOJTUIETNITH I,
JIeHaTypanus.
XapakTepuzoBaTh ~ OCNKHM  Kak
KJacc OpPTaHUYECKUX

COeIMHEeHNH; Kiaccu(UIIPOBATh
UX TI0 CTPOCHUIO (TTIOOYIISIpHBIE U

Oenkay. ¢$ubpruIpHbIe 0enkn),
O6opynoBaHue: — CBETOBOH — MUKDPOCKOIL, | repeuncisTh M XapaKTePH30BATh
MUKpOIIpEnIapaThl GYHKIIMU OETIKOB
OepmenTsl — Ouonornueckue | GepMeHTHI - Oouonornueckue | PackpoiBath coJiep>KaHue
KaTaJIu3aTOPBI KaTaJIu3aTOPBbI. TEPMUHOB u HIOHSTHI:
Crpoenne ¢QepMeHTa: aKTHBHBIA IICHTD, | JEPMEHTHI, AaKTHBHBIA IICHTD,
cyOcTpartHas cneuu(uIHOCTb. cyOcTpatHas  cHenU(UYHOCTS,

KodepmenTsr. Butamussl.
OTnnuns pepMeHTOB
OT HEOPTaHWYECKUX KaTaIn3aTOpPOB.

KO()epPMEHTHI, OEIKN-aKTHBATOPHI
1 OETKU-MHTUOUTOPBI.
Yka3bIBaTh OTIINYUSL (PEPMEHTOB

JemoncTparmu: oT HEOPraHU4eCKUX
Tabmurbr u CXEMBI; «CTtpoeHHe | KaTaM3aTOPOB.

(bepmeHTay. OOBsCHATH poIib PEPMEHTOB
ObopynoBanue: o0opynoBaHue i | B (DyHKIMOHUPOBAaHHMU  YKUBBIX
IpoBeNeHUs HaOMIOOEHHH, W3MEPEHHH, | CHCTEM, B IPOMBIIUIEHHOCTH, B
OKCIICPUMCHTOB. MEOUITUHE,

JlaGopatopHble 1 IPaKTHUECKUE PAOOTHI: B MIOBCEAHEBHON KHU3HU
Jlaboparopuas pabora Ne 1. «U3ydeHue | yemoBeka

KaTaJIMTHYECKOH aKTUBHOCTH (HEPMEHTOB

(Ha mpuMepe aMHIIa3bl WK KaTanasbl)y»

VYrnesoapl. Jlunuast VYraeBoapl:  MoHOocaxapuabl  (TiIOKO3a, | PackpwiBaTh coJep KaHue
pubosza u pge3okcupubo3a), AVcaxapuibl | TEPMUHOB U MOHITHN: YTIIEBOJBI,
(caxapo3a, JakTo3a) U TIOJUCAXApPUILI | MOHOCAXAPHUIBI, JACaXapU/IbI,
(KpaxMaJ, TIIMKOTEeH, UEeJUTI0N03a). MOJIMCaXapHIbl, III0KO03a,
buonornueckne  QyHKOMM ~ YIrJIeBOJOB. | pubo3a, Je30Kcuproo3a,
Jlunuapr: Tpurnuuepunsl, QGoconunuabl, | caxaposa, JIaKTo3a, MajbTo3a,
CTEPOU/IBL. LEJUTI0JI03a (kneTuatka),
I'mapodunbHO-THAPOGOOHBIE  CBOMCTBA. | KpaxMani, TIJHKOTEH; JIAIHUJIBL,

buonoruueckue GYHKIUM JIUTHIOB.
CpaBHEHHE YIJICBOJIOB, OCIIKOB M JIUIHIOB
KaK HCTOYHUKOB 3Hepruu. /leMoHcTparuu:
Tabmuup! ¥ CXeMBbI: «YTICBOIBIY,
«JIunuasy.

O6opynoBaHue: 000py/I0BaHKE

JUTSL TPOBE/ICHUS HAOTIOACHUH, N3MEPEHHIA,
IKCTIEPUMEHTOB

TPUTTUIIEPUABl (KHpBI, Macla),
dochonunuapl, CTepOUIbI.
XapakTepru3oBaTh YTIIEBOJIBI,
JIUMABI KaK KJIaCCOPTaHMYECKUX
COEIMHEHUH.
KnaccuduuupoBars yrieBoJbsl u

JTUNUABL mno CTPOCHUIO;
MEPEUUCIIATh hyHKIIHI
YIJIEBOJIOB M TUTIU/IOB.

CxeMaTuyecku n300paxkarhb

CTPOCHUE MOJIEKYJl YIJIEBOZOB,
JIMTTHIOB

Hyxneunossle kucnotsl. ATD

Hyxnennossle kucnorsl: JIHKu PHK.
Hyxneotunsl — MOHOMEpHI HYKJIEHHOBBIX
kucior. Crpoenne wu ¢yakmuun JHK.
Crpoenne wu ¢ynkuun PHK. AT®:
CTpOEHHUE U (PYHKIHH.

JleMoHCTpanuu:

Ioprperel: [JIx. Yorcon, @. Kpuk, M.
VYunkusc, P. @paHkiuH.

TaOnuie! 1 CXeMBI:

«Hyxnennosble kucnotsl; JJTHK»,
«buocunres 6enka», «CTpoeHHE MOJIEKYJIbI

PackpeiBath COZIEpKaHue
TEPMHHOB u MOHATHH:
JIe30KCHPHUOOHYKIICHHOBAS
KHCJIOTa (AHK),
pUOOHYKIIEHHOBAs KHCIIOTa
(PHK), HYKJICOTH]I,
IMMOJIMHYKJICOTUAHA oe1b
(MONMHYKIEOTH ),
KOMIUIEMEHTApHOCTh,  (hYyHKITHH

JHK (xpanenme wu mnepenada
HACJICJICTBEHHON MH(OpMaIun);




ATOx.
O6opynoBanue:
MUKpPOTIPENapaThl

CBETOBOH MHKPOCKOII,

Buael PHK (uadopmanmonsnas,
TpaHCHOpTHasI, pudbocoManbHas);

aneHo3uHTpHUdOChaT (ATD),
MaKpO3prudecKas CBs3b.
XapakTepu3upoBarthb
HYKJICHHOBBIC  KHCJOTBI  KaK
XUMHYECKHE  COCAWHEHUS |
HOCHUTENH HaCJIEICTBEHHOMN
WH(pOpPMAITIH.

Otmeuatsb 0CcOOEHHOCTH
CTPOCHHUS MOJIEKYT
HykinenHoBbIX — kucnotr  (JHK,
PHK) u AT®.

CxemaTH4YeCKH n300paxarhb

CTPOCHHUE HYKJICOTHUIOB, MOJIEKYI
HYKJICHHOBBIX KHCIIOT, AT®

Uctopusa um meroasl usyuenus | Llutonorus — Hayka o kjetke. Kierounas | PackpbiBaTh cojiep)KaHue
kietku. Kiierounas Teopust TEOpHsl — IPUMEP B3aUMOJICUCTBUS UK U | TCPMHUHOB M TIOHSATHN: KIIETKa,
(haKTOB B HAYYHOM MTO3HAHUH. LUTOJIOTHS; pacKphIBaTh
Mertonbl U3Y4YEHUS KIIETKH. | COIEp KaHHE MOJIOKEHUI
HemoHcTpanuu: [HoptpeTsi: A. | KJIETOYHOU TEOPHH.
Jlesenryx, P. Tykx, T. IlBann, M. Ilepeuncisits u
IIneiinen, K. Bap, P. Bupxos. XapaKTepU30BaTh OCHOBHBIE
O0opynoBaHue: CBETOBOW  MHUKPOCKOI, | MCTOAbI U3yUCHHS KICTKU!
MUKpOIIpenapaThl pacTUTENbHBIX, | (PUTOTOBIEHHUE CPE3OB,
KUBOTHBIX M OaKTepHAlbHBIX KIETOK; | OKpaIlHBaHHE,
pPUCYHKH ¢ MUKpO(dOTOrpagusiMH KIETOK, | MHMKPOCKONUPOBAHUE,
TOJyYCHHBIE C TOMOIIBIO CBETOBOTO M | 1ieHTpH(yrUpPOBAHNE,
SJICKTPOHHOT'O MHUKPOCKOIIAa KYJIbTUBUPOBAaHUE  KJIETOK U
TKaHEH)

Kinerka
KaK IeJIOCTHAs JKUBasi CUCTEMA

KrneTka Kak menoCTHas >KHBasg CHCTEMA.
OOue TpU3HAKK KJIETOK: 3aMKHYTas
Hapy>kHas MemOpana, mojnekyisl JJHK kax
TEeHeTHYEeCKHI ammapar, CUCTeMa CHHTe3a
Oenka. TUIBI KJIETOK: dYKapHOTHYECKas U
MPOKapHOTHYECKAS. OcobeHnHocTH
CTPOEHHSI TPOKAPUOTHIECKON KIETKH.
Kierounass crenka Oaxrepumii.CTpoeHue
syKapuoThdeckod  KieTku. OCHOBHBIE
OTIUYHAPACTUTENBHON,  KUBOTHOH U
rpubHOI KJIETKH. IToBepxHOCTHBIE
CTPYKTYppl ~ —  KIJIETOYHas  CTEHKa,
TJIMKOKAIIUKC, UX (QYHKLINH.
[TnasmarnueckasmemMOpaHa, ee CBOWCTBA U
(GyHKIUH.

JeMoHcTpanuu:

Hoprpetsi: A. JleBenryk, P. Tyk, T.
[IIBaun, M. Illneitnen, K. bap, P. Bupxos.
Tabnuist u CXEMBI: «Ctpoenue
9YKapuOTHYECKOH  KIEeTKW», «CTpoeHue
KUBOTHOM KIIETKNY, «Ctpoenue
pacTuTenbHOI KIIETKI, «Ctpoenue
MPOKAPHUOTUIECKOHN KIETKH».
O0opynoBaHHE: CBETOBOM  MHKPOCKOII,
MUKpPOIIpenaparsbl pPacTHUTENbHBIX,

JKHBOTHBIX M 6aKTepI/IaJ'ILHBIX KJICTOK

PackpbiBath conepxaHue
TEPMUHOB U TOHSATHNA: KJICTKH
(ayKapuoTHIecKas,
MPOKapHOTHYECKas ),
IUTa3MaTHYeCcKass MeMOpaHa
(masManeMma), TITHKOKAIINKC,
TPaHCIIOPT BEIICCTB
(TaccUBHBIN, aKTHBHBIH ),
SHAOINTO3 (Paromuros,
MMMHOIINTO3), YK30IIUTO3,
KJICTOYHAs! CTEHKA, HYKJICOH]I.

CpaBHUBaTh  Mexay  co0oi
9YKapUOTHYECKUEC u
HPOKAPUOTUYECKHE KJICTKH;

OTMEUYaTh CXOJCTBO M Pa3IHUMI
B CTPOCHUHM KIIETOK OaKTepuH,
JKUBOTHBIX, PACTEHUH 1 TPHOOB




Crpoenne
KJICTKU

3YKApUOTUYECKOU

[uromnasma u ee OpraHou/Ibl.
OnHoMeMOpaHHBIE  OpPraHOMIBI  KJIETKH:
OIIC, anmmapart "o mKH, TH30COMEI.
HOHyaBTOHOMHBIe OpraHouvabl KIICTKH.
MUTOXOHAPUH, TTACTHUIBIL.
[IpoucxoxxieHne MUTOXOHAPUNA U TUIACTU.
Bunsimiactu.
HememOpannbile  opraHouzbl
pUOOCOMBI, KIIETOYHBII IEHTD,
HEHTPUOIHN, PECHUYKH, KXI'YTUKH. OyHKINU
OpPraHoOU/I0B KJIETKH.

KIJICTKHU:

Bxirouenus.

SAnapo — peryiasTOpHBIA UEHTP KJIETKU.
Crpoenmne sapa: sijaepHas — OOOJIOYKA,
KapHuoIUia3Ma, XpOMaTHH, SIPHIIIKO.
XpomocoMmel.  TpaHcmopT  BemecTB B
KIIETKE.

JeMmoHcTpanuu:

Hoptpetsi: A. JleBenryk, P. Tyk, T.
[IIBann, M. Illneitnen, K. bap, P. Bupxos.
Tabnuust u CXEMBI: «Ctpoenue
9YKapuOTHYECKOH KIEeTKW», «CTpoeHue
>KUBOTHOM KJIETKH, «CrtpoeHue
pacTuTenbHOI KIIETKI, «Ctpoenne

MPOKAPUOTUICCKON KIICTKIY,

«Ctpoenue sapa kietku». O0opyaoBaHue:
CBETOBOM MHKPOCKON, MHMKpPOIIpENnapaThbl
PACTUTCIILHBIX 1 )KUBOTHBIX KJICTOK.
JlabopaTopHbIe U IpaKTHIECKHUE PAOOTHI:
JlaGopatopuast pabora Ne 2. «U3yuenume
CTPOCHMSI KJIETOK pPACTEHHM, >XHBOTHBIXU
OakTepuil MOJ MHKPOCKOIIOM Ha T'OTOBBIX
MUKpOTIpenaparax u uX OMHCAHKE)

PackpeiBath cozepKaHue
TEPMHHOB u MOHATHH:
UTOILIa3Ma, OpTaHOM/IbI,
9H/IOTJIA3MATUIECKASICETh
(BIIC),  ammapatr  T'onpmxw,
JU30COMBI, BaKyoIlb,
MHUTOXOH/IPHUH, ITaCTU B
(XJoporacTel,  XpPOMOILIACTHI,
JIEHKOIIIACTHI), pudOCOMBEI,
MHUKPOTPYOOUKH, KJIETOYHBIN
HeHTp (IeHTpocoma), PeCHUUKH,
KI'YTHUKH, BKIIOYCHHSA,  SJIPO,
simepHas 00010YKa,
KapHoIia3ma, XPOMATHH,
STPBIIIKO, XPOMOCOMBI.
OnuceBaTh CTpOCHHE
9YKapUOTUYECKOM  KJIETKH IO
M300paKCHUSAM U

Ha MUKpOIIperaparax;

KJaccuUIUpOBaTh OPraHOM B! B
3aBUCHMOCTH OT OCOOCHHOCTEH
UX cTpoeHUus (OAHOMEMOpaHHEIE,
IIByMeMOpaHHEIE,
HeMeMOpaHHEbIE); OIMCHIBATH
(YHKUMHM KaXIOrO OpraHouAa B
KJIETKE.

XapakTepu3oBarthb KIJIETOYHOE
AOp0 KaK MeCTO XpaHeHus,
nepenayn (YABOCHHE XPOMOCOM)
U peanm3anuy  (TPaHCKPHUIIITHA)

HACJIEICTBEHHOW  MH(pOpPMaIUK
KJICTKH.

IMepeuncnath W  ONUCHIBATH
KOMITOHCHTBI AApa u nux
GyHKIHH;

CxeMaTHYHO n300paxathb
CTpOEHUE pacTuTenbHON u
JKUBOTHOM KJIETKH. O6T>SICH$[TI)
Ouosoruueckoe 3HaYeHUE

TpaHCHIOPTa BCUICCTB B KJIICTKC

Tema 4. ZKnzueaeaTeJbHOCTh KICTKH

Oo0MeH BenecTs. [nactuueckuii

oOMeH.
XeMOCHHTES

doTtocuHTES.

OOMeH  BelecTB, WIH METa0OIU3M.
Accummutanus  (TDIaCTHYECKHH OOMeH) |
JTUCCUMMJIISAIMS (9HEpreTHYecKrii 0OMeH) —
JIBS CTOPOHBI ~ €AMHOTO  IIpolecca
MeTtabomm3ma. Poib 3aKOHOB COXpaHEHUS
BEIIeCTBA U SHEPTUHU

B MIOHUMaHUK MeTabosm3Ma. Turbl oOMeHa
BEIICCTB: aBTOTPOQHBIN U TeTEPOTPOPHBIH.
Ponr ¢epmeHTOB B 0OMEHE BEHIECTB M
MPEBpAIICHUH  JHEPruM B KIETKE.
DOoTOCUHTES.

CeeroBast 1 TeMHOBast (a3bl POTOCHHTE3A.
Peakuun ¢orocunaTeza. OPpPexkTHBHOCTH
¢dorocuHTE3A.

3naueHune GpoTocuHTE3A IS KU3HU

Ha 3emyie. BustHue yCIIOBHIA cpeibl

PackpbiBath coJiepyKaHue
TEPMUHOB W TMOHATHIA: OOMEH
BEIIIECTB u TpeBpaleHne
SHEpPTUU (MeTabonuzm),
ACCUMUIIAIIHS, TUTACTHYCCKHUH
o0MeH, JUCCUMMIISLINS,
SHEPTEeTUYCCKUN o0OMeH,
¢doTocuHTe3, ¢dhotomnms,
dbochopumupoBanue,
MEPEHOCUHK MIPOTOHOB,
XEMOCHHTE3.

OnuchiBaTh (dorocunTes,
MPOIECChl,  IPOTEKAloIIue B

CBETOBOM M TEMHOBOH (hase.
BbISIBIISTE MPUIUHHO-
CIIC/ICTBEHHBIC  CBSI3HL _ MEIKILY




Ha (OTOCHHTE3 U CIIOCOOBI MOBHIILIEHHUS €TI0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.
XeMOCHHTE3. XeMOCUHTE3UPYIOIINE
Oaktepun. 3HaueHHE XEMOCHHTE3a ISt
JKU3HU Ha 3emiie.

JeMoHCcTpauuu:

[optpetsr: K. A. Tumupsses.

Tabnuip! 1 cXeMBbl: «XJIOPOTIAcT»,
«DOTOCHHTE3»

MOIVIOLIEHUEM COJIHEUHOMU
SHEPruu XJIOPODUILTIOM u
cuHTEe30M Mosiekyia ATO.

CpaBHHBaTH HUCXOJHbBIE
BEILECTBA, KOHEUHBIC MPOIYKTHI
W YCJIOBUS TIPOTEKAHHS PEaKITHid
CBETOBO W TEMHOBOW a3kl

(doTocuHTE3a; CpaBHUBATH
boTOCHHTE3 U XEMOCHHTE3.
O1eHnBaThH 3HAYEHHUE

(oTOCHHTE3a U XeMOCUHTE3a JJIs
JKU3HU Ha 3eMiie

DHepreTuuecKuii 00MeH

OHepreTudeckuii  oOMEH B KIETKe.
Pacuieninenne BeliecTB, BBIACTICHUE U
aKKyMyJIUPOBaHUE JSHEPTrHM B  KIETKE.
DTarbl HEPreTHIeCKOro 0OMeHa.
I'mukonus. bpoxeHnueu ero BUIBIL.
KucnoponHoe okucieHue, Win KIETOYHOE

JIBIXaHHE. OKHCIUTEIBHOE
dochopunupoBaHue. OddexTrBHOCTHL
JHEPreTUYECKOro oOMeHa.

JeMoHCcTpauuu:

Ta0nuiel U cxeMbl: « TUIBITATaHUSY,
«Metabonu3m», K MUTOXOHIPHUSD,
«DHepreTUYecKuit 0OMeH»

PackpsiBath COZIEpKaHue
TEPMHUHOB u MOHATHUI:
SHEePreTHUYECKUI oOMeH,
TJIAKOJIH3, MOJIOYHOKHCIIOE
Opoxenue, CITUPTOBOE
OposxeHue, OHoNorHYECcKOe
OKHCIIEHHUE, KJIETOYHOE JbIXaHHe,
JUCCUMWIISILIAS, hepmeHT.
XapakTepu3oBaTh 00MeH
BEIIECTB u MpeBpaIieHue

sHepruu (MeTaboIu3M) KaK OJTHO
WX CBOMCTB JKHMBOTO.
[lepeuuncnsars 0COOCHHOCTH
TUTACTUIECKOTO u
JSHEPTeTUYECKOT0  OOMEeHa B
KIIETKE; YCTaHaBIIUBATh
B3aMMOCBSI3b MEX]Ty HUMHU.
Paznmuats THITBI oOMeHa
BEIICCTB B KIICTKE: aBTOTPO(MHBINM
Y TeTEPOTPOQHBIH.

OrnuceIBaTh 3Tarbl
9HEPTreTHYECKOTO oOmeHa
(mOArOTOBUTENBHBIH,
OCCKHUCTIOPOTHBIH,
KHCIJIOPOTHBIN)

W CpPaBHHMBaThb MX MEXIY COOOH.
XapakTepu3oBaThb peaxkunu
TJIMKOJIN3A, OposxeHus,

KJIICTOYHOI'O JBIXaHM;, BBISABIIATH
MNPUYIUHHO-CIICACTBCHHBIC CBA3U
MEXAY TJIHUKOJIU30M, KICTOYHBIM
AbIXaHUCM U CUHTE30M MOJICKYJI

ATO. CpaBHUBAThH
3¢ PeKTUBHOCTH
OECKUCTIOPOTHOTO u
KHCJIOPOJHOT'O STaloB

bruocunTes Oenka Peaknuu MaTPUIHOTO cunTe3a. | PackpriBaTh coJiepKaHue

I'emernueckas wHpopMmarus u  JIHK.
Peaym3zanust renernyeckoit mHMoOpMaIuu B
KJICTKE.

I'emeTmueckmii  KOm ~ HMEro  CBOMCTBA.
Tpanckpunius — marpuussiii cuare3 PHK.
Tpancnsiust — OMOCHHTE3 Oenka. JTarbl
tpancisuy. KoaupoBaHne aMHHOKHCIIOT.

TEPMHUHOB ¥  TIOHATHI: T€H,
FEHETUYECKUM KOJ, MaTpU4HBII
CHUHTE3, TPAHCKPHITLHS,
TPAaHCIALUS, KOIOH, AHTHUKOJOH
pubocoma, IEHTpajbHas J0TMa,
MOJIEKYJIsIpHast OUOIOTHSL.

Onpenensiarsb CBOICTBa




Ponb pubocomB GrnocuHTE3E OEKAa. TEHETUYECKOT0 KOJia
JeMoHcTpanuu: (TpUIUIETHOCTD, OJHO3HAYHOCTH,
IToptpetsi: H.K. Kosnb1ios. BBIPOKJIEHHOCTb,
Ta6muuet u cxembl: «Ctpoenne [THK», YHUBEPCAIBHOCT,
«Ctpoenue U QyHKUMOHUPOBAHUE T'€HAY, HETIEPEKPhIBAEMOCTb,
«Cunre3 6enkay, «Permmkanus JJTHK», HETPEPHIBHOCTH ). OnuceiBaTh
«['eHeTHUYECKUN KO . JTaIIbI peanm3anun
O6opynoBanue: MOAEIH- ANIIHKALIIH HacJeJCTBeHHOH WH(opMauuu B
«Y npoenue IHK u TpaHcKpunuus», kietke. CpaBHHMBATH  peaKUUU
«buocunres 6enxa» MaTpUYHOIO CHHTE3aMOJIEKYJI
PHK u Genka B KJIeTKe
Hexuerounsie (opmbl xku3Hu | Heknerounsie GOpMbI KM3HU — BUPYCBI. PackpriBaTh COZIepKaHue
— BHpYCHI Hcropust OTKpBITHSI BUPYCOB TEPMHHOB M IIOHATHUH: BHUPYC,
(1. HW. VsanoBckwmif). OCOOCHHOCTH | BUPYCOJOTHSI, Karcu,
CTPOCHHSI M >KM3HEHHOTO ILHMKJIa BUPYCOB. | OakTepuodar, BHpYC
Bakrepuodaru. Bbonesnn pacTtenuii, | IMMyHOAe(hHUINTA YeJIoBeKa
KHMBOTHBIX U  4esnoBeka, Bbi3biBaeMble | (BUY), oOHKOreHHbIE BHPYCHI.
BUpycamMH.  Bupyc  unmmyHonmedwuuura | XapakTepu3oBaTh BHPYCHl  Kak
yenoBeka (BUY) — Bo3Oymutens CIIM/[la. | Heknerounyto  (opMy  KU3HH;
OOpatHast TPaHCKPHUIIS, peBepraza M | 0COOCHHOCTH CTPOCHHS u

WHTETpasa. [MpodunakTika | )KU3HEACATSILHOCTH BUPYCOB.
pacrpocTpaHeHus BUPYCHBIX 3a00sieBanuidt. | ONHUCHIBATh  JKU3HEHHBIA UK
JemoHcTpanuu: BUPYCOB AMMYHOJIeHUIINTa
Ioptpersr: . Y. IBaHOBCKMIA. 4EJI0BEKA; pasinyaTh Ha
Tabmuub! u cxembl: «Bupyce, pHCYHKax BTM ((Bupyc
«baxTepuodarny; «Ctpoenue U | TabavHON MO3aHKH),
xkm3HeHHBIH 1k Bupyca  ClIIM/la, | 6akrepuodar, BUY.
Oaktepuodaray. OO0ocHOBBIBaTE W cOOMIOAATH
O6opynoBanue: moxaenb cTpykrypel [IHK; | mepsr MPOGUIAKTHKU
MarHuTHas MOZEIh-aNTUTHKAITHAS pacrpocTpaHeHus BHPYCHBIX
«CTtpoeHne KIeTKI» 3aboneBaHuil  (pecnMpaTopHbIE,
KTy A0YHO- KUIIICYHBIE,
knemeBord  dHuedamur, BUU-
WHGbEKIHsA)
Tema 5. PazMHoOxeHMEe U HHAMBHAYAJIbHOE PA3BHTHE OPraHU3MOB
Ku3zneHHbIH LUKJI KJeTkd. | KieTouHbli 1uki, win >Ku3HEHHBIA Uk | PackpeiBath COZIepXKaHue

Jlenenne kiaeTku. MuTo3

KieTkd. MIHTepdaza u MUTO3.

Ipouecchl, mpoTekaromue B UHTEpdase.
Perummkamust —  peakuus — MaTpUYHOTO
cuntesza JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIH ~ HabOp —  KapUOTHIIL.
JIMIUIOMIHBINA U raluIOUIHBIM XPOMOCOMHBIE
HaOopel. Xpomarunel. Lluronormueckue
OCHOBBI Pa3MHOXKCHHS W WHIWUBUIYAIBHOTO
pa3BUTHSl OPraHU3MOB. JleleHue KIEeTKu —
muto3. Cragum  wmuto3a. Ilpormeccel,
MIPOMCXOSAIINE HA Pa3HBIX CTaIUAX MUTO3A.

TEPMHUHOB U MOHATHN: KJIETOYHBIN
UK, uHTEpdasa, peryminKanus,

XpoMocoMa, KapHOTHII,
TarIONIHEIH, MUTUTOUIHBIA
XPOMOCOMHBIH Habop,
XpOMaTUAbI, MHUTO3 €r0 CTaJIuH:
mpodasza, Meradasza, anadasa,
Tenogasa.

OnuceiBaTh KU3HEHHBIA  IMKI
KJIETKHY; MIEPEYHCIIATh u
XapaKTephU30BaTh TIEPUOIBI

Buonormueckwuii CMBICIT MHUTO3a. | KJIETOYHOTO IIMKJIA, CpPaBHHUBATh
[Mporpammupyemast TuOENb KIETKH — | HX MEXAY COOOI.

aromnTo3. OnuceIBaTh CTPOCHUE XPOMOCOM,
HemoncTpanmu: KapHOTHITOB OpPTaHU3MOB,
Tabmuub! 1 cxembl: «KIeTOUHBIA UKD, CPaBHUBATh XPOMOCOMHBIE
«Penmuxanus JHK», «Ctpoenue | HaOOpPHI KIETOK.

XPOMOCOMBID», «Muro3s»; marHutHag | CpaBHMBaTh  CTaguUd  MMHTO3A.
MoJleNb-aluIiKaus  «Jlenenue knetkw»; | Pasnuuate Ha MHKporpenaparax
mozens JJHK. U PpHUCYHKax CTagud MHTO3a.
OO0opyaoBaHHe: CBETOBOH MMKPOCKON U | PackpheIBaTh OMOJIOTMYCCKUI




Mukponpenapar «KaprokuHe3 B KIETKax
KOpEIIKa JyKay.

JlaboparopHbie 1 pakKTHIECKIE PabOTHI:
JlaGoparopnas pabora Ne 3.

«HabmroieHne MUTO3a B KIIETKaX KOHYMKA

CMBICJI MUTO3a

KOpeILIKa JIyKa Ha TOTOBBIX
MHUKpOTIpenapaTax
DopMbl pasMHOXeHUs1 | PopMbl pa3sMHOXEHUs opranusmoB: | PackpeiBaTth CoIepKaHue
OpraHu3MOB OecItooe ¥ MoJIoBOE. TEPMUHOB u TIOHSTHM:
Bunsr Oecrmomoro pa3MHOXEHHS: AEJCHHE | pa3MHOXKEHHE, KIIOH, TIOJOBBIC
HaJIBOE U MIOYKOBAaHUE OJIHO- KIETKH (TaMeThl), SIMIIEeKIIETKA,
W MHOTOKJICTOYHBIX, CIOPOOOpa3oBaHME, | CIIEPMATO30Ml, 3UT0Ta, JCICHUC
BErETATUBHOE Pa3MHOKEHHE. HaJBOE, MTOYKOBaHUE,
HckyccTBerHOE KJIIOHHPOBAHHE | CIIOPYJIAIIHS, (parmMeHTaIys,
OpraHu3MOB, €T0 3HAUCHUE BETETaTUBHOE Pa3MHOXEHHUE,
JUTSICENIEKLIUY. CEMEHHOE Pa3MHOXEHHUE,
[TonoBoe pa3MHOXKEHHE, €roOTIMYUsS OT | ONbUICHUE, JIBOMTHOE
Oecnosoro. OIIOIOTBOPEHHUE, TIOJIOBBIC
JemoHcTpauuu: JKeNne3bl, CEMEHHUKHU, SUYHUKU,
Tabmuier u cxembl: «DopMBI pa3MHOKEHHUS | OTUIOIOTBOPEHHE (Hapy>xHOE,
OpraHm3MoBy, «JIBoitHOE OIUIOOTBOPEHHUE | BHYTPCHHEE).
VIIBETKOBBIX pacTeHHit», «/leneHue kierku | XapakTepu3oBaTh OCOOCHHOCTH
Oaktepun», «BereraTnBHOE pa3MHOXEHHE | M  3HadeHHe  Oecmoioro u
pactenuin», «CTpOSHHE TTOJIOBBIX KIIETOK) TTOJIOBOTO crocoboB
Pa3MHOMKEHUSI.
Boigenste  Bumsl  Oecriosioro
Pa3MHOXKEHUS; BBISIBIISITH
B3aUMOCBS3U MEXIy (opMamMu U
croco0amMH pa3MHOXEHHUS, U HX
OHMOJIOTUIECKUM 3HAYCHUEM.
Buaners npuéMaMu
BEreTaTUBHOTO Pa3MHOXKEHUS
KyJIbTYpPHBIX  PacTE€HHUI (Ha
MpUMepe KOMHATHBIX).
XapaKTepu3oBaTh MI0JIOBBIE
KJICTKH: SIAIICKIICTKH,
CIIEPMAaTO30UIbL; BBISIBJISITH
0COOEHHOCTH
UXCTPOCHUS
Meiios Meiio3. Cramuum  wmeiioza.  Ilpoueccsl, | PackpsiBaTh collep>KaHue
MPOUCXOMSIIME HA  CTaaAMsIX  MeHo3a. | TEepPMHUHOB UM TOHSATHI: MeHo3,
[ToBenenue xpoMmocoM B MeHO3€. KOHBIOTalus XPOMOCOM,
Kpoccunrosep. buonoruyeckuii cmpica u | mepekpeécT (xpoccuHTOBED)
3HaYEHHE MeHo3a. XpPOMOCOM, FaMETHI.
JemoHcTpanuu: XapakTepu3oBaTb  MEH03  Kak
Tabnuire U cxeMsbl: «/leneHuekneTkm, croco0b KJICTOYHOTOJICIICHUS;

«Meios».

O6opynosaane: moxens JIHK; marautHas
MOACIb-allIlJInKal s

«/lemenne xiaeTkm»

OITMCHIBATH MEH03
10 CTaausM, CpaBHI/IBaTI) cragnu
MeHo03a U MUTO3a.
Pasnuyate Ha pHUCyHKax cTaauu

Meii03a; pacKpbIBaTh

Ouosiornueckoe 3HaueHne Meioza

OO0pa3oBaHue U pa3BUTHE l'ametorene3 — mporecc oOpa3oBaHusi | PackpeiBaTh coJlep>KaHue
MIOJIOBBIX KJIETOK. TIOJIOBBIX KJIETOK Y)KHBOTHBIX. TEPMHUHOB " TTOHSATHIA:
Omnon0TBOpEHHE [TonoBble *keye3bl: CEMEHHUKUA U SIMYHUKU. | TAMETOTEHE3, CIIEpMaTOrCHES,
O0pa3oBaHue U Pa3BUTHE MOJOBBIXKIETOK — | OOTEHE3, CriepMaTo30u,

raMeT  (CepMaro30ouj,  SMIEKIeTKa) — | akpocoma, STATISKIIETKA,




CIIEPMATOICHES U

OOT'€HE3. Ocobennoctu CTPOEHUS
SANUIEKIIETOK u CIIEPMAaTO30UI0B.
OmonoTBOpeHue. ITapreHorenes.
JemoHncrpanuu:

Tabmuier n cxemsl: «lIpsmoen HempsMoe
pazButue», «l'amerorenes

y MIIEKOITUTAIOINXH YeJI0BeKay.
ObopynoBanue:  Mozens  MeradasHOU
XPOMOCOMBI, MUKPOCKOII, MHKPOITPETIapaThl
«CriepMaTo30uIbI MJICKOITUTAIOILIETOY,
«SlinekneTka MIEKOMUTAIOLIETO.
JlabGoparopHble 1 IpakKTHIECKIE PabOTHI:
JlaGoparopnast pabora Ne 4. «M3yueHue
CTPOEHHSI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»

MOJISIPHBIE TENbLA.
XapakTepu3oBaTh  OCOOCHHOCTHU
raMeToreHe3a y >KUBOTHBIX M €r0
CTaJIuH; TIOJIOBBIE KJIETKH
JKUBOTHBIX U OIHUCHIBATh MPOIECC
UX Pa3BUTHSL.

CpaBHMBaTh CIIEPMATOT€HE3 U
OOTEHE3. OnuceiBaTh
OIUIONOTBOPEHHUE, OMOJIOTNIECKOe
3Ha4YEHHE OTIOAOTBOPEHUS

WupuBuayanpHOe — pasButue | MHomBuayanebnoe passutue (OHTOreHe3). | PackpbiBaTh coJiepyKaHue
OpraHu3MOB OMOpHOHaNBEHOE pa3BUTHE (IMOpUOreHe3). | TEPMUHOB u MOHATHUH:
Ortanbl  SMOPHOHAIBLHOTO  pa3BUTHA Y | OHTOTeHe3, IMOPHOTeHE3, 3UroTa,
MTO3BOHOYHBIX YKHBOTHBIX: IpoOIIcHME, 0J1acTOMEpHI,
IpoOieHue, TacTpyJIsIHs, OpraHoTeHe3. MopyJa, O1acrtyina, 0J1acToNeNs,
[MoctomOpuoHanbHOe  pa3BuTHe. THIBI | racTpyiia, HeMpyJa, OpraHoreHe3;
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE, | 3apO/bIIIIEBhIe JTUCTKH:
He mpsiMoe (IMYMHOYHOE). Brinsnue cpensl | 3xTomepma, Me30epma,
Ha pa3BUTHE OPTraHU3MOB; (AKTOPHI, | FHTOAECPMA; MOCTIMOPUOHANBEHOE
CIOCOOHEIE BEI3BIBATH BPOXK/ICHHBIE | pa3BUTHE: TPSMOE W HEMpPSIMOe
YpOJICTBA. (mrurHOYHOE); Meramopdos,
Poct u pasButme pacrenmii. OHTOTEHE3 | Meracmopa, MHKPOCTIOpa,
L[BETKOBOTO PACTEHUS: CTPOEHHE CEMEHH, | MBUIBLIEBOE  3€PHO, CIEPMHH,
CTaJIuU Pa3BUTHUS. 3apOJIBIIIIEBBIA MEIIOK, JBOMHOE
Jemoncmpayuu: OILTOJIOTBOPEHUE.
Tabruyer u cxemwvr: «OcHOBHBIE cTamuu | OnpeaensTh ATarbl
oHTOreHe3a», «lIpsimoe w  HempsMoe | SMOPHOHAIBLHOTO pa3BHUTHSA
pazBuTHUe», «/[BOIHOE OIUIOAOTBOPEHHE y | XOPAOBBIX  HAa  CXEMax W
OBETKOBBLIX paCTCHHﬁ)) nmpernaparax )41 OIINChIBATh
MPOLIECCHI, MPOUCXONAIIUE Ha
KakxmoMm  orarme.  CpaBHUBATH
MEPUO/bl OHTOTEHE3a; MPAMOE U
HenpsaMoe (JTMuMHOYHOE)
MOCTAMOPHOHAIBHOE ~ Pa3BUTHE,
3apOJBIIIHM YeJIOBeKa U JIPYTHX
XOPJOBBIX.
OOBACHATH OmoIorHYecKoe
3HaYeHHE pa3BHUTHA c
MeTaMop(0o30M; OTpHLATEIHHOE
BIUSHHUE QJIKOTOJs, HUKOTHHA |
JIPYTHX TEPaTOTEeHHBIX (HaKTOPOB
Ha pa3BuTHe 3apo/ibIia
YeoBeKa.
OnuceiBaTh MpOLECC IBOHNHOIrO
OINIOJOTBOPEHUA Y LBCTKOBBIX
pacTeHuit
Tema 6. HacjieqcTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB
I'eneruka - Hayka o | [Ilpenmer wu 3amaunm reHeTuku. Ponb | PackpbiBaTh cojiep)KaHue
HaCJICACTBECHHOCTH u | OUTOJIOTHUHN U 3M6pI/IOJ'IOI‘I/II/I B CTAaHOBJICHUH | TCPMHUHOB u MTOHSTHIH: I'CH,
M3MEHYHUBOCTHU TCHETHUKHU. Bxnan poccuiickux U | TEHOM,  TeHOTUN,  (SHOTHII,
3apyOeXHBIX  YYEHBIX B Pa3BHUTHE | XPOMOCOMBI, aJUIeTbHBbIE TEeHBI




TEeHETHUKHU. MeTto bt TCHETUKU
(TMOPUAONIOTHYECKUH, NUTOTEHETHYECKUH,
MOJIEKYJIAPHO-TEHETHIECKUH ).

OcHOBHEIE TEHETUIECKUE MTOHSITHUSL.
['enetnueckass CHUMBOJIMKA, HCIIOJIb3yeMast
B CXEMaX CKpEeIMBaHUM.

Hemoucmpayuu:

Ilopmpemwi: T'. Mennens, T. Moprasn, H.
U. Basunos, C. C. YerBepuko, H. B.
Tumodeen-PecoBckmid.

Obopydosanue:  MOJCNb-  ANTUIAKAIHS
«MoHorubpumHoe CKpELIBaHUE,
repbapuii «I'opox moceBHOM»

(annenwn), TOMO3HTIOTa,
TeTepO3UroTa, JIOMUHAHTHBIT
nmpu3Hak (TeH), PEICCCUBHBIM

npu3Hak (TeH), 4ucTas JUHHS,
TUOpHI.

IlepednciaTe U XapakTepU30BaTh
METOIBI TeHETUKHU:
THOPHUI0TOTUIECKUH,
LUTOT€HETUYECKUH,
MOJIEKYJISIDHO-TEHETUUECKUH;
JIOMMHAHTHBIE M PELECCUBHbBIE

MPU3HAKU pacTeHuit u
JKUBOTHBIX.
ITonw30BaThCs TE€HETUYECKON

TEPMHUHOJIOTUE W CHMBOJIMKOM
JIIS 3aIIACH TE€H

3aKOHOMEpPHOCTH HACJIEIOBaHHUA | 3aKOHOMEPHOCTH HaciiefioBanus | PackpsiBaTh coJiepyKaHue
npu3HaKkoB.  MoHOrHOpHIHOE | MPU3HAKOB, ycTaHOBJIEHHBIE . MeHaeneM. | TepMHHOB u MOHATHUI:
CKpEIllMBaHUE MoHoruOpruaHoe CKpelMBaHue. 3aKOH | MOHOTHOPUAHOE CKpEIIMBaHHE,
eIMHOO00pa3s THOPHIIOB MepBOTO | (DEHOTUITUICCKUE TPYIIIEL,
nokosneHus. [IpaBUiIO  JOMHUHHUPOBAHHA. | THOPHIIOIOTHYECKHUN METOI,
3aKoH pacuienyieHus MpU3HaKoB. [ UmoTesa | UUCThIE JUHUM, TOMHUHHMpPOBAHHE
giucToThl ramer. [lomHoe ¥ HemomHOe | reHOB  (MOJTHOE,  HETOJIHOE),
JIOMHHHPOBaHUE. paciieruieHne B TOTOMCTBE.
Hemoncmpayuu: OnucsIBaTh METOAUKY
Hopmpemui: I'. Menpaens. MPOBEICHUSA
Tabauysr u cxemvl: «MonorubpuaHoe | . MeHmeneM  ONMBITOB IO
CKpEIlMBaHWE W €ro LUTOreHeTHYecKas | U3yYeHHUIO HAacCJIeIOBaHHUA OJHOU
OCHOBa», «3aKOH pacUIeIUIEHUs W €ro | mapsl INPU3HAKOB Yy Tropoxa
IUTOTEHETHYeCKass  OCHOBa»,  «3aKOH | TIOCEBHOTO.
YHCTOTHI TAMET. PackpriBath coJiepyKaHue
Obopyodosanue: 3aKOHOB eAMHOO00pa3HsI
MoOJeNHu-anuimkanua ~ «MOHOTHOpUAHOE | THOPUIOB TEPBOTO MOKOJIEHUS U
CKpEIINBaHUEY, «HermonHoe | 3aKoHa pacIIenIeHHs.
JoMuHHpoBaHHe»,  repOapuit  «[opox | OOBSICHATH THIIOTE3y YHCTOTHI
MIOCEBHOI» ramer.
3anuceBaTh CXEMBI
MOHOTHOPHIHOTO CKpEIUBaHUS,
OOBSICHATH €0 LUTOJIOTHYECKHUE
OCHOBBHI U peIlaTh TeHETUYECKHE
3aJaud  Ha  MOHOTHOpHIHOE
CKpeIllMBaHUe
Hurnbpugnoe  ckpemuBanue. | JurubpunHoe CKpEIlMBaHuE. 3akoH | PackpriBath coJiepKaHue
3akoH HE3aBHCHUMOTO | HE3aBHCHMOTO HACJEIOBaHMS IMPU3HAKOB. | TEPMUHOB u MOHATHH:
HaCJIeZIOBaHUS TIPU3HAKOB [lutoreHeTn4yeckrue OCHOBBI TUTHOPHUIHOTO | IUTUOPUIHOE CKpEeIlMBaHuE,

CKpELIMBaHUSI. AHanuzupyroliee
CKpELINBaHUE. Hcnonp3oBanue
AHATM3UPYIOMET0  CKPEHIMBaHHs  JJIs
omnpeJiesieHHs TeHOTUTIa 0COOU.
Hemoncmpayuu:

Hopmpempsi: I'. Mennenb.

Tabruyer u  cxemvl:  «AurubOpugHoe
cKpeuBanue», «LluTonornueckue 0CHOBBI
JUTrHOpUIHOTO CKPELIMBAHU.
Obopyoosanue:  MOJENb-  ANIIIAKAIIHS

«IurnbpugHoe cKpeluBaHmey

aHAIU3UPYIOIIEe CKPEIIMBaHUE.
OnuceiBaTth OonbITEI . MeHnens
M0 W3YYCHHWIO  HACJIEIOBaHUS
JIByX TMap MPU3HAKOB Yy TOpOxa
IMOCEBHOTO.

PackpriBaTh comepxkaHue 3aKOHA
HE3aBUCHMOTI'0 HacJIeOBaHMS
MPU3HAKOB.

[TpumeHsTH MaTeMaTUYECKUI
pacder C TIOMOIIBI0O METOJa
MEPEMHOKEHUSI BEPOSITHOCTEH U
3aIHCh c ITOMOILBIO




(EHOTHITUYECKUX paauKanoB

pacIileruieHusT  TPU3HAKOB Y
MMOTOMKOB TI0  ()CHOTHIY W
TCHOTHITY.

3anuckiBaTh CXEMBI
JTUTHOPHUTHOTO

CKpeIlMBaHus, OOBICHITH €ro
[UTOJIOTMYECKUE  OCHOBBI W

pelaTh TeHeTHIeCKHe 3aa4i Ha
TUTHOPHUIHOE CKpEITUBAHNE

CuenneHHoe
MPU3HAKOB

HaCJICJ0BaHUC

CuerieHHOE HacleloBaHUE IPU3HAKOB.
Padora T. Moprana mo CIemIEHHOMY
HACJIEZIOBAHUIO TeHOB. Hapymenne
CLETIICHUS TeHOB B pe3ynbTaTe
KPOCCHHTOBepa. XPOMOCOMHAsi  TEOPHS
HACIJIEJICTBEHHOCTH.

I'eneTnueckue KapThbl.

Hemoncmpayuu:

Iopmpemwi: T. Mopras.

Tabnuyot u cxemul: «Meito3y,
«"enernueckue KapThl pacTeHui,
JKUBOTHBIX u YEIIOBEKaY,

«B3anmoaeicTBue anenbHbIX TEHOBY.

Obopyoosanue: MHUKponpenapar
«/lpozoduna» (HOpma, MyTamuu (GopmbI
KPBUILEB M OKpAcKH Tesa), MHUKPOCKOIL,

PackpriBath coJiepKaHue
TEPMUHOB u MOHSITUH:
CLIETIJIEHHOE HacJleIoBaHue
MIPU3HAKOB, pEeKOMOHMHAIHS
TeHOB, TCHETUYECKHE  KapTbl

XpPOMOCOM, MOPraHu/a.

Ha3piBaTh OCHOBHBIE TOJIOKECHUS
XPOMOCOMHOM TEOPUH
HacnencTBeHHOCTH T. Moprasna;
pacKpbIBaTh COJEPKaHUE PabOThHI
T. Moprasa no CUEIJIEHHOMY
HACJIEI0BAaHUIO T€HOB U IPUYUHBI
HapyIIEHUS CIEIUICHUS MEXITy
reHaMu. 3amluchlBaThb  CXEMBI
CKpEUIMBaHUSl TPHU CLEIJICHHOM
HacJeI0BaHUU, OOBSICHSTP

MOJI€b-aIIINKALIUS «[lepekpécT | MPUUUHBI PEeKOMOMHALIMU TEHOB,
XpOMOCOMY. OTIpEAETATH YHCIIO TpyI
Jlabopamopniie u npaKkmuyecKkue | CUCIUICHUST ~ TEHOB;  pelaTh
pabdomul: TeHETUYIECKHE 3a/1a4n Ha
JlaGoparopHast pabotra Ne 5. «M3yueHwue | cuerieHHOE HACIEIOBAaHHUE
pe3yIbTaTOB MOHOTHOPUTHOTO u
TATHOPHUIHOTO CKPEITUBAHUS
y JPO30(HIIBI Ha TOTOBBIX
MUKpOIIpenapaTax»
I'eneruka nosa. Hacneposanue | I'enetuka oJa. XpomocoMHoe | PackpeiBaTh COZIEPI)KAHME
MPU3HAKOB,  CIEIJIEHHBIX  C | ONpeJesieHUE Moia. AyTOCOMBI U IMOJIOBBIE | TEPMUHOB u MOHATHH:
MOJIOM XPOMOCOMBI. I'omoramertHsie U | XpPOMOCOMHBII Ha0OP, ayTOCOMBEI,
reTepOraMeTHbIE OpraHU3MBbl. | IIOJIOBBIE XPOMOCOMBI,
HacnenoBanne mpu3HAKOB, CHEIUIEHHBIX C | TOMOTaMeTHBIN 1oJ,
TIOJIOM. reTeporaMeTHBIN TOJI,
Hemoncmpayuu: CLEIJICHHOE c I0JIOM
Hopmpemui: I'. Mengens, T. Mopran, H.W. | HacnenoBaHue Mpu3HaKOB.
Basuios. OOBsICHATH LUTOJIOTMYECKUE
Tabnuyvr u cxemwvl. «['eHeTMKa TONAY, | OCHOBBI XPOMOCOMHOTO
«3aKOHOMEPHOCTH HaCJIEJOBAHUS, | MEXaHU3Ma OTpEeAENeHHs Toja Y
CHCIUICHHOI'O C  IIOJIOM), «KapI/IOTI/IHI)I Ppa3JIM4YHbIX OPraHn3MOB.
YEJIOBEKa U JKUBOTHBIX) CpaBHUBaTh  3aKOHOMEPHOCTH
HacJeI0BaHUs [IPU3HAKOB,
CHCIIVICHHBIX U HE CHCIIJICHHBIX C
nojgoM. PemaTe reHerndeckue
3a7a4u Ha HacJeI0BAHUE
CIIETVIEHHBIX C MTOJIOM MTPU3HAKOB
N3MeHunBOCTD. NsmenunBocts. Buasl  u3MenuuBocTH: | PackpeiBath COJZIEpKaHue
Henacnencrsennas HEHACJIENCTBEHHAs] W HACJEACTBEHHAs. | TEPMUHOB u MOHSITUH:




HU3MEHYUBOCTD Ponp  cpempl B HEHAcCHIEOCTBEHHOM | U3MEHYMBOCTb, HACJEACTBEHHAS
HW3MEHYHUBOCTH. XapakTepucTUKa | U3MEHYUBOCTb,
MO IM(hUKATMOHHOMN W3MEHUYMBOCTHU. | HEHACJIEICTBEHHAS
BapuauuonHbelii psa U BapuUalMOHHAS | U3MEHYHUBOCTb,
kpuBas. Hopma peaknuu  npusHaka. | MOJU(PUKAIMOHHAS
KonuuectBennsie u KaueCTBEHHBIC | N3BMEHUNBOCTh, BapHUallMOHHBIN
MPU3HAKN W BX HOpMa peaknnuu. CBOWCTBA | psll, BapwWaHTa, BapHAIMOHHAS
MOIM(PUKAIIMOHHON H3MEHUNBOCTH. KpHBasi, MpU3HaK, HOpMa
Hemoncmpayuu: peakuuy, KOJIUYECTBEHHBIE U
Tabauywl u cxemul: «Buapl | KaueCTBEHHBIC TPU3HAKH.
HW3MEHYUBOCTH, «Monauduxarnmonnas | Kmaccudunuponars BU/IbI
HW3MEHYUBOCTBY. WM3MEHYHUBOCTHU U BBISBIISTH UX
Jlabopamopniie u npakmuueckue | OMOIOTUYECKHE OCOOCHHOCTH.
paodomeor: [lepeuncnars CBOICTBa
Jlaboparopuas pabora Ne 6. «M3ydeHue | MOIUPUKAITUOHHOM
MOIN(DUKATMOHHOMN W3MEHYHMBOCTH, | I3MEHYMBOCTH U OOBSICHATH €€
MOCTPOEHUE  BapUAllMOHHOTO pslla U | 3HAYEHHUE JUIsl OpraHU3MOB.
BapHUallMOHHOW KPUBOW» PaznuyaTe KONUYECTBEHHBIE U
KaueCTBEHHbIE MIPU3HAKY;
CTPOUTh BAapUALMOHHBIA  psf,
BapUAILIUOHHYIO KpPUBY1O,
BBIYUCIIATh CpPENHEE 3HAYCHUE
MpU3HAKa
Hacnencreennas usmenunBocth | HacnmencTtBeHHasi, WM TeHoTUNM4YecKas | PackpbiBaTh cojiep)KaHue
W3MEHYUBOCTb. KomOuHaTuBHAs | TS PMUHOB u TIOHSITHI:

W3MEHYHUBOCTh. Mei03 U MoiIoBOM Opouecc
— OCHOBa KOMOMHATHBHONW H3MEHYMBOCTH.
MyTanoHHas U3MEHIHBOCTD.

Knaccuduxkarst MyTalui: TCHHEIE,
XPOMOCOMHbBIE, TEHOMHBIE.

Yacrora U IIPAYUHBI MyTalui.
MyTareHHbie (hakTophl. 3akoH
TOMOJIOTUYECKUX PSAIOB B HACJIEICTBEHHOMN
H3MEHUYMBOCTHU H. n. Baswnnosa.
Buesaepnas HACJICACTBEHHOCTh u
W3MECHYUBOCTb.

Hemoncmpayuu:

Ilopmpemuwi: I'. ne ®pus, H. 1. BaBunos.

HaACJICACTBCHHAasA HM3MCHYHMBOCTD,
KOMOMHATHUBHAS HU3MCHYHNBOCTbD,

MyTallUOHHasA HN3MCHYUBOCTB,
MYyTaHT,  MyTallii:  TCHHBIC,
XPOMOCOMHBIE, T€HOMHBIE;
IIOJIUITIION NS, aHCyIIOn v,
MyTareHsl.

XapakTepu3oBaTh
HACJIEICTBEHHYI0 W3MEHUYHBOCTE;
(hopMyITUpOBaTh 3aKOH
TOMOJIOTHYECKUX  PSIIOB B

HACJIEICTBEHHON W3MEHYUBOCTH
H. 1. BaBmioBsa u 0OBICHATE €T0

Tabruywr u cxemwl: «MyTaOHHAS 3HaueHWe JUIa OWONOTMH U

W3MEHYHBOCTHY. CEJIEKIIHH.

Obopyodosanue: MUKpockorn, | Knaccupunuposare  MyTanuu:

MuKponpenapatr «/lpo3zoduna» (HOpMma, | reHHBIE, XPOMOCOMHBIE,

MyTanuud (OPMBI  KPBUIBEB M OKpacKa | TeHOMHBIE " TIPUBOUTH

Tena); KOMHATHBIC PAacTeHHS C TIECTPOH | MpUMephl MyTaIlni.

OKPacCKOH JINCTHEB. OOBsICHATH MIPUYUHBI

Jlabopamopniie u npakmuyeckue | BOSHUKHOBEHUS

pabomuwr: MyTalui, poJIb (hakTOpOB-

JlaGoparopuas pabota Ne 7. «AHaIU3 | MyTarcHOB.

MyTanuid y apo3odunsl Ha roToBbIX | CpaBHMBAaTh  BHUIBl  MYTallUH;

MUKpOIIperapaTax»» BEISBIIATD MPUYUHBI
HACJIEACTBEHHOW WM3MEHYHUBOCTH,
HUCTOYHUKHU MYyTarcHoB B
OKpYykaroIel cpee (KOCBEHHO).
XapakTepu3oBaTh  BHESJEPHYIO
HACJIeZICTBEHHOCTD u
M3MEHYUBOCTD

I'eHeTnKa dengoBeKa I'eneruka yenoBeka. Kapuorun yenoBeka. | PackpbiBaTh coJiep)KaHue




OcHOBHbIE METOAbI TCHCTUKHU YCJIOBCKA:

TreHCaJIOTHICCKUH, OJIM3HELIOBBIH,
IIMTOrCHECTHYCCKUM, OMOXMMHYECKUH,
MOJNEKYJIAPHO-TEHETUYECKHUN.
CoBpeMEHHOE  OMpeNeNCHUE TEHOTHIA:
IMOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TCHOTUITUPOBAaHUE, B TOM UHCIE C

nomotsio [IP-ananu3a. HacnenctBeHHbie
3a00JIcBaHUA YeJIOBEKa: IeHHbIC OO0JIe3HH,
OoJe3HH c HaCJIeICTBCHHON
MPEAPACIOIOKEHHOCThIO,  XPOMOCOMHBIE
O0onesnn. ComMaTnyeckue U T'eHEpaTHBHBIC
MYyTallHH.

CtBOJNOBBIEC KIIETKH. [IpHHIHUIIBI 310pOBOTO
obpaza JKU3HU, JIMarHOCTHKH,
MPOMWIAKTHKN W JIEYCHUS TEHETUYECKHUX

Oore3Hei. Menuko-TeHeTHIECKOE
KOHCYJIbTUPOBaHHE. 3HaueHue
METUIUHCKO TCHETHKH B
MPEJ0TBpAIICHUH " JICYCHUN
IFeHETUYECKHUX 3a00JICBaHUI YeIoBeKa.
Hemoncmpayuu:

Tabauywvl u cxemwr: «HaciemoBanue pesyc-
(akropay, «I'eHeTHKa rpymI KPOBHY.
Jlabopamopnwie u npakmuueckue
paodomul:

[IpaxTrueckas padorta Ne 2. «CocraBneHnue
Y aHAJIU3 POJOCIOBHBIX YEIOBEKa»

TCPMUHOB U HOHATHH: KapuoTuUIl
JeJIoBeKa, [UTOTCHETUICCKU I
METOJI, TeHEaJOrHIECKHI METO/I,
POMIOCIIOBHEIE, OJIM3HEIOBBIT
METO]I, HACJIC/ICTBCHHBIC
OoJe3HH: (MOHOTCHHBIC, c
HacleJICTBEHHOM
MPEIPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-
TeHETHYECKOe
KOHCYJIbTHPOBaHHE.
Ilepeuncnare 0COOCHHOCTH
U3yUYCHHS TEHETUKU YEIOBEKa,
IIPUBOJUTH IIPUMEPBL
HACJICICTBEHHBIX 0ose3Hei
YeNoBeKa, XapaKTepU30BaTh
METOABl HUX  MPOQHIAKTHKH;
000CHOBBIBATH 3HAYCHUC
MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHHUSI.

BBIABIATE U CPAaBHUBATh MEKIY
co0oii JIOMUHAHTHBIC "
pelieCCHBHBIC MPU3HAKA
YeJIoBEKa.

CocTaBiaTh W aHAIM3HPOBATH
POJIOCIIOBHBIC YeTIOBEKa

Tema 7. CejieKilUsl OPraHU3MOB, OCHOBbI OMOTEXHOJIOT U

CeJ’IeKLU/ISI KaK HayKa U Ipouecce

Cenexkuusi Kak Hayka H  IpoLecc.
3apoxeHue CEIeKIMU M JOMECTHKAIMA.
Yuenne H. WM. BasunoBa o0 neHTpax
MHOT000pasus u MIPOUCXOKICHUS
KYJIbTYPHBIX pacTeHui. HenTpsl
MPOUCXOXKJCHHUS JOMAIIHUX IKUBOTHBIX.
Copr, opoja, mTaMM.

Hemoncmpayuu:

Iopmpemwi: H. Y. BaBunos.

Tabruyer u cxemwvr: xapra «LleHTpEI
MHOT000pasus u IIPOUCXOXKICHUS
KYJbTYPHBIX pacTeHuit», «IToposbr
JTIOMAITHUX KUBOTHBIX), «Copta
KYJIBTYPHBIX PaCTCHUI».

Obopydosanue:  MyISHKH — IUIONOB |
KOPHEIUIONO0B JTUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacreHuit; repbapuit

«CeabCKOX03sIICTBEHHBIC PaCTCHUA»

PackpriBath coJiepKaHue
TEPMHHOB U TOHSATHI: CEJEKINs,
copT, rnopona, HITaMM,
JIOMECTHKaIuS, iR
OZIOMAaIlIHUBaHUE, LEHTPBI
MHOT000pasust u
MIPOUCXOXKICHUS KyJbTYPHBIX
pacTeHuit u KUBOTHBIX,
ruOpuaAn3anys, WCKYCCTBEHHBIN
otoop.

Ha3ssiBaTh u CPaBHHBATh
OCHOBHBIE  JTallbl  Pa3BUTHSA
CEJIEKIIHH.

W3narate  yuemne H. W
Basunosa 0 LIEHTpax
MIPOUCXOXKICHUS KYJIBTYPHBIX

pacTeHuil; pa3au4aTh IEHTPHI Ha
KapTe MHpa, CBA3BIBATH HUX
MECTONOJIOKEHUE C  OYaramu
BO3HUKHOBEHUS JIpEeBHEHIIINX
LIUBUIN3AIUH.

CpaBHUBaTh cOpTa KyJIBTYPHBIX
pacTeHuii, MOpOoJAbl JIOMAIHUX
>KUBOTHBIX U UX JTUKHUX TPEJIKOB.
OueHUBaTh pOJIb CENEKLUUU B
obecrieueHnn
MPOJAOBOJIbCTBEHHOM
0e301MacHOCTH YeJI0BeYeCTBa




MeTtonasbl u HOOCTIKEHUS
CeJIEKINU pacteHuit Hu
’KUBOTHBIX

CoBpeMeHHbIE METObI CEJICKIIMH.
MaccoBblif 1 MHIUBUAYAIBHBIA OTOOPHI B
CEJICKIINY PACTCHHUH U KUBOTHBIX.

OneHka »KcTephepa. bim3kopoacTBeHHOE
CKpemuBaHue — uHOpuauHr. Ywucras
auHus. CKpelllMBaHWE YHCTBIX JIMHUU.
I'ereposuc, Wi ~ TUOpuaHAs  Cuia.
Hepoxcreennoe CKpelLIMBaHue -
aytopumuar. OTnanéHHas ruOpuaAn3anus u
e€ ycrexu. MCKyCCTBEHHBIH MyTareHe3 u

MOJIydeHUE TOMUIUIOUTOB. JloCTHXKEeHUS
CeJIeKLUU

pacTeHuH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
Hemoncmpayuu:

Hopmpemwvi: W. B. Mwnuypun, 1. ]l
Kapnieuenko, M. @. I1BaHoB.

Tabauywi u cxemol: «OtnanenHas

rubpunu3anusny, «Paborel akagemuka M.
®. BanoBay, «lloaummonans.
Obopyoosanue:  MYyISDKA  TUIONOB |
KOPHEIUIOJOB JAMKHX (OPM U KYJIbTYPHBIX
COpPTOB PACTCHUM.

Jlabopamopnwie u npakmuueckue
paodomut:

Oxckypcusi  «OCHOBHBIE ~ METONBI U
JIOCTHKEHHUS  CENEKIUM  pacTeHHud U

JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIN
YYACTOK MJIM TEINIMYHOE X035HCTBO)

PackpeiBath cozepKaHue
TEPMHHOB u TIOHSATHIA:
HCKYCCTBEHHBIH oTbop,
MacCOBBIit otOop,
WHIUBUTY aTTbHBIH otbop,
JKCTEphbep, OIM3KOPOACTBEHHOE
CKpeIllMBaHUE, 4YHCTas JIMHHS,
reTepo3uc, HEPOJICTBEHHOE
CKpElIMBaHUE, WCKYCCTBECHHBIH
MyTareHes, TTOJIUTIIIOWTBI.
CpaBHUBaTh (dhopmbI
HCKYCCTBEHHOTO otbopa
(MaccoBoro u
HHINBUIYaTBHOTO), BHIBI
TUOpUAU3AINN
(6IM3KOPOACTBEHHOM u
OTMAJICHHOW), CITOCOOBI
MOy YEHHUS TTOTUTLIONIOB.
[TpuBOIUTH pUMEpPBI

JIOCTHXKEHUM CENEKIIUU pacTeHUM
N ) KUBOTHBIX

buotexHonmoruss kak OTpacib
MIPOU3BOJICTBA

buotexunonorus Kak 0Tpaciib
MPOU3BOACTBA. | €HHASI MHKEHEPHsI. DTaIlbl
co3nanusa  pexkomOunantHoii JHK wu
TPaHCTEHHBIX  OpraHm3MoB. Kietounas
WHXKCHEPHUSL. Knerounsie KYJIBTYPBI.
MUKpOKIOHAIBHOE pa3sMHOXeEHUE
pacTeHui. Knonnposanue
BBICOKOIIPOAYKTUBHBIX

CEIbCKOXO03IMCTBEHHBIX OpraHu3mMoB.

DKOJOTMYECKUE U ITUIECKHUE TTPOOIEMBI.
I'MO - renernyeckn MOIUGUITIPOBAHHBIE
OpTaHU3MBL.

Hemoncmpayuu:

Tabruyol u cxemul. «OOBEKTHI
o6morexHomoruny, «Kietounsle KyiIbTypbl
U KJoHupoBaHuey, «KoHCTpyupoBaHue u
MEPEHOC T€HOB, XPOMOCOM»

PackpriBath cojiep)KaHue
TEPMHUHOB U MOHATHUI:
OMoTEeXHONIOTHS, KJIETOYHAs

WH)XCHEpHsl, TeHHAs WHXCHEPHs,
KIIOHUPOBaHHUE, TpPaHCTECHHBIC
opranu3mbsl, I'MO (reHerndecku
MOIU(UITUPOBAHHbBIE
OpTaHU3MBI).
XapaxTepuzoBaTh
OMOTEXHOJIOTHIO  KaK
MIPOU3BOJCTBA, OCHOBHBIE
JIOCTHXKCHHUS OMOTEXHOJIOTHH B

oTpacib

obmacTtu MPOMBIIIUIEHHOCTH,
CEJILCKOTO X03AHCTBa u
MEIULUHBL

IlepeuncnaTe U XapakTepu30BaTh
OCHOBHBIE METOBI u

JOCTHXKCHUA 6I/IOI/IH}KCHepI/II/I.

OOCyXmaTh JKOJIOTHUYECKHE W
9TUYECKHE aCMEKThl HEKOTOPBIX
UCCIICI0OBaHUM B obnactu
OMOTEXHOIOTUH (KIOHUPOBAHMUS,
HCKYCCTBEHHOTO

OILTOJIOTBOPEHHUS,

HaIpaBJIEHHOTO N3MEHEHUS

reHOMa M CO3J[aHMsI TPAaHCTECHHBIX
OpraHU3MOB)

11 xmacc




Tema 1. DBoIOIHOHHAA OHOJIOTHSA

Opomrouust W Mmeroasl  e€ | [Ipeanmochuiku BO3HUKHOBEHHUS | PackphiBaTh cojiep>KaHue
U3yYCHHS IBOJIOIIMOHHOW TEOPHU. OBOJIOIMOHHAS | TEPMUHOB U IMOHATHIA: dBOIIOIHS,
Teopus U e€ MecTo B OWonoruu. BrusHue | mepexoHble dopmsl,
OBONOLIMOHHON TEOpHMH Ha pa3BUTHE | PUIIOTEHETHUYECKUE PSIbI, BHIIBI-
OMOJIOTHH U IPYTHX HayK. SH/IEMUKH, BUBI-PETUKTHI, 3aKOH
CBujerenbcTBa 9BOJIIOIMH. | 3apOJIBIIIEBOTO CXOJICTBA,
[TaneonToNOrNYECKHE: OMoreHeTH4eCKuit 3aKOH,
MOCIIETIOBATEIFHOCTD TOSIBIICHUSI BHJOB B | TOMOJIOTHYHBIE W aHAJOTHYHBIC
MaJICOHTOJIOTMYECKOH JIETOTINCH, | OpPTaHHl, PYJMMEHTapHEIE
nepexonHsie Gopmel. buoreorpadudeckue: | oprasbl, aTABU3MBL.
cXoAcTBO W pazmuune ¢ayH u duop | [lepeuncnsath OCHOBHBIE 3Tambl
MaTEepPHUKOB u OCTPOBOB. | pa3BUTHS IBOJFOIIMOHHON
DOMOPHOIIOTHYECKUE: CXOACTBA U PA3IUUUS | TCOPHH.
SMOPHOHOB Pa3HBIX BUOB MMO3BOHOYHBIX. XapakTepru3oBaTh CBHJIETEIHCTBA
CpaBHHUTENHbHO-aHATOMHUUYECKHUE: | DBONIOIHHU:
TOMOJIOTHYHEIE, aHaJIOTMYHBIC, | MaJICOHTOIIOTHUECKHE,
pYOMMEHTAapHbIE  OpraHbl,  aTaBU3MBL | Ouoreorpaduyeckue,
MonexkynsapHO-OMOXUMHUYECKHE: CXOJCTBO | OIMOPHOIOTHYECKHE,
MEXaHH3MOB HACIIEICTBEHHOCTH U | CpaBHUTEIHbHO-aHATOMHYCCKHUE,
OCHOBHBIX MOJIEKYJIIPHO-OHOXUMHUYECKHE.
MeTaboIMYecKnX IyTe Yy Bcex XKUBBIX | [I[puBonnTh MIPUMEPHI
OpraHu3MOB. MEepexoHBIX (OPM OPTaHH3MOB,
Jemoncmpayuu: (UITOreHeTHUECKHX PSIOB.
Hopmpemuwi: K. Jlunueit, XK. b. Jlamapk, Y. | [IpuBoautsb (hopMyIIMpOBKH
Hapsun, B. O. Kosanesckuii, K. M. bap, 3. | 3akoHOB
I'exkens, @. Mromep. OMOTEHETHIECKOTO u
Tabruyw u cxembl: «Pa3BuTHe | 3apoABILIEBOIO CXOJCTBA
OpraHWYEeCcKOro  MHpa  Ha  3emiey,
penbedHbIC Ta0JIHIIBI «3apoapIm
MO3BOHOYHBIX YKUBOTHBIXY,
«ApXEOonTEePUKCY.
Obopyoosanue: duoreorpaduyaeckas KapTa
MUpa; KoJeKus «DOpMbl COXpaHHOCTH
WCKOTIAeMbIX JKHBOTHBIX U PpACTCHUNY,
BIIQKHBIE TIperaparsl «PazBuTHe
HaceKoMoroy, «Pa3zBuThe JIATymKm»
HUctopus pasBuTha | OBomonuoHHass Teopusi Y. Jlapsuna. | PackpeiBath coJiep KaHue
MIpEeICTaBICHUI 00 PBONIONIAN [Ipenmoceuiku BO3HUKHOBEHHS | TEPMHHOB u MOHATHH:
JapBUHM3MA. JIBIDKyIIME CHIIBI HBOJIIOLWHU | CHCTEMAaTHKa, €CTECTBEHHBIH U
BuoB 1no  [lapuny  (M30BITOYHOE | MCKYCCTBEHHBIH OTOOD.
pasMHOXKEHHE  IPH  OrpaHUYEHHOCTH | XapaKTepu30BaTh OCHOBHBIE
pecypcoB, HeolpenenéHHas U3MEHYUBOCTD, | IBOJIOIMOHHBIC nzew,
Ooprba 3a CyIIecTBOBAHME, €CTECTBEHHBIN | KOHIICTIITUU u TEOpUH;

otOop).

CuHTeTHYECKasT TEOPHsI SBOIOIAN

(CTD) u e€ OCHOBHBIE MTOJIOKCHUSI.
Hemoncmpayuu:

Hopmpemwi: K. Jlunneit, XK. b. Jlamapk, Y.
JlapBuH.

Tabruywr u cxemvl.: «llonynsunny, «Kapra-
cxema  Mapuipyta  mytemectsus Y.
JapBuHay, «DopmbI 0OpBHOBI 3a
cymiecTBOBaHME», «EcTecTBEHHBIN 0TOODY,
«MHoroo0Opasue  COpTOB  PacTCHHUI,
«MHor0o00pasue Mopo,1 JKUBOTHBIX»

CpaBHUBATh B3TJISABI HA BUI U
spomronnio K.  Jlunames, JXK.b.
Jlamapka, Y. JlapBuHa.
OuenuBatrh BKJaa JlunHes B
pa3BuTHE CUCTEMAaTUKU "
OOBSACHATH MPUHITHAITHI

OMHApHON HOMEHKJIATYPBHI.
XapakTepuszoBaTh COJEp:KaHUE U

3HAUYCHHEC SBOITIOIHOHHOMN
konuenuuu K. b. Jlamapxka.

O1neHnBaTh €CTECTBEHHO-
Hay4YHBIC u COLIMAJILHO-




OKOHOMHYECKHE  MPEANOCHLUIKH
BO3HUKHOBEHHS IBOJIOIMOHHOM
teopuu Y. [{apBuna.

PackpeiBathb COZIEpIKaHUE
9BOJIIOLMOHHON  Teopunm Y.
JapBuHa; CPaBHHBATH
HEOIPEJEIEHHYIO u
ONpeNeNEHHYI0  U3MEHYHUBOCTD,

€CTCCTBCHHBIN U I/ICKYCCTBeHHLIﬁ

otbop, Gopmer  OOpPHOBI  3a
CYIIIECTBOBaHHE.

OnuceiBaTh MTOJIOKEHUS
CUHTETUYECKON TEOpUHU

oo (CTD) u 0OBACHATH
e€ 3HaYeHHUE [Tl OMOJIOTHH

Bun: kputepum u CTpyKTypa.
[Monynsiuus KakK KakK
dJIeMEHTapHasl SUHUIA BUAA

MUuKpo3BOIIOLIHSL. [Honynsauust Kak
€MHALIA BU/IA U DBOJIIOIHH.
Hemoncmpayuu:

Tabnuyer u  cxemovr:  «llomymsaoumny,
«MyTanroHHast ©I3MEHYUBOCTHY.
Obopyoosanue: MHUKPOCKOTI,
MuKkporpernapar  «Jlpozoduia»  (HopMa,
MyTaud  (OPMBI  KPBUIBEB M OKPACKH
Tenma), Mojaenp-amumkaius  «llepekpéct
XPOMOCOMY.

Jlabopamopniie u npakmuuecxkue
paoomowi:

JlaboparopHnast pabora Ne 1. «CpaBHeHue
BHUJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHUIO)

MuKpo3BOIOLIHSL. [Honynsauus
KaK eIMHHWIIA BUIA U YBOJIIOITHH.
Hemoncmpayuu:

Tabruyol u cxemul:
«Tonymsimumy, «MyTanuoHHas
U3MECHUHUBOCTH.
Obopyodosanue:
MUKpOIIperapaT
(HOpM™Ma, MyTaluu (hopMBI
KPBIJILEB M OKPacKH Tela),
Monenb-anumkanus «Ilepekpéct
XPOMOCOMY.

OHMOXMMHUYCCKHI, TCHETHYCCKUM,
9KOJIOTHYECKHI,
reorpadUIecKuil) W TPUMEHITH

MHUKPOCKOII,
«/pozodumar»

KpUTEPUU TUTS OTIMCaHUs
KOHKPETHBIX BUJI0B.
XapakTepu3oBaTth  IMOIYJISALHUIO

KAaK CTPYKTYPHYIO €IMHHUIly BUAA
Y 3BOIIOLUH.

OnucelBaTh  MOMYJIALMIO IO
OCHOBHBIM IIOKAa3aTeJIsAM: COCTAB,
CTPYKTypa
JBmxymue cunsl | JBmwkymue cuisl (pakropsl) sBomouuu | PackpeiBath COZIEpKAHUE
(ameMeHTapHBIE (akTopsl) | BUAOB B IpUpoAe. MyTalOHHbIM MPOLEecC | TEPMUHOB u MOHATHH:
9BOJIIOLINU 51 KOMOMHATHUBHAs W3MEHYUBOCTh. | KOMOMHATUBHAS H3MEHYUBOCTD,
[MomynsuMoHHbIE BOJNHBI M Ipel( TEHOB. | MyTalluH, MYTalMOHHBII
W3onsumda u murpanys. polecc, IIOIYJIALIUOHHBIE
Hemoncmpayuu: BOJIHBI, Apeii() reHoB, U30JsLKs,
Tabnuyvr u cxemvl: «JIBHXKYIIAE CHIIBI | MUTPAIUH.
9BOJIIOLIUN XapakTepu3oBaTh 3JIEMEHTAPHbBIC
(baxTOpbI 9BOJTIOLINU:
MYTalMOHHBII IIPOLECC,

KOMOMHATUBHAsT HM3MEHYHBOCTS,
MOIYJISIIMOHHBIE BOJIHBI, Apeiid
TeHOB, U30JIALMSI, MUTPALHSL.
YcraHaBnuBaTh MPUYHHHO-
CIICAICTBEHHBIC  CBSI3H  MEXIY
MEXaHU3MOM M  PE3YJIbTaTOM
JEHCTBUSI JIBYDKYIIIX [970)
(ameMeHTapHBIX (akTOpOB)
9BOJIIOLUHU




EcrectBenHblli OTOOP W €ro
(bopmbl

EcrecTBeHHBIH OTOOp — HampaBIisSIOMINN
¢akrop 3Bonroru. DOpMbI €CTECTBEHHOTO
oTbopa.

Hemoncmpayuu:

Tabnuyer u  cxemwvi:  «EcTecTBEHHBIH
oT60p», «boprba 3a cymecTBOBaHHUE)»

PackpsiBats cozepKaHue
TEPMUHOB u TIOHSTHIA:
©CTECTBEHHBIN 0TOOp, O0ophbda 3a
CyLIECTBOBaHHUE.

OnucelBaTh MEXaHU3M JICHCTBHS
€CTeCTBEHHOTO 0TOOpA.
XapakTepu3oBaTh (hopMBI
€CTECTBEHHOTO otbopa
(mBIOKYIIUH, CTAOMIIN3UPYIOIHUHA,
MA3PYITUBHBIN) U CPAaBHUBATH UX
MEX]y COOOiA.

XapakTtepuzoBaTh  00pp0y  3a
CYIIIECTBOBaHNE M CPaBHUBATH €€
BUJIBI (MexxBUIOBAS,
BHYTPUBUIOBAs, 0opnba c
HEONMaronpusATHBIMU  (paKTOpaMH
BHEIITHEH CPEJIbI)

Pesynbrats sBomronmu: | [IprcrnocoOIeHHOCT,  OpraHu3MoOB  Kak | PackpeiBaTh coJiep KaHue
NPUCIOCOOIEHHOCTD pe3yibTaT 9BOJIIOLHH. [Tpumeps! | TepMHUHOB u TIOHSITHIA:
OpTraHU3MOB 1 | IPUCTIOCOOICHMIA y OpPTaHMU3MOB. | TIPUCIIOCOOJIEHHOCTD,
BUI000pa3oBaHue Apomopdo3bl U HIUOaanTanui. Bua W | MOKpOBUTEIHCTBEHHAS "
BUI000pa30BaHueE. Kpurepun BUJA. | penocTeperaonas OKpacka,
OcHoBHBIE  (OpPMBI  BH000pa30BaHU: | MACKHPOBKA, BHI000pa3OBaHHE.
reorpau4eckoe, SKOJIOTHIECKOe. OnuckiBaTh MEXaHHU3M
Hemoncmpayuu: BO3HUKHOBEHUS
Tabnuyvr u cxemvl: «IIpUCTIOCOONIEHHOCT | PHUCITOCOOIEHUH Y OPTaHNU3MOB.
OpPTaHU3MOBY, «l"eorpadrueckoe | BEIBIATH 10 M300pakeHUIM, Ha
BUI000pa30BaHUEY, «OKOJOTHYECKOE | KUBBIX M (UKCHPOBAHHBIX
BUp0O0OpazoBanue». Qbopydosanue: npenaparax pUMepHI
kosekius «[Ipumeps! 3aiuTHBIX MIPHUCIIOCOOIEHHOCTH PACTEHUH |
MPUCTIOCOOJICHUHN Y )KUBOTHBIXY, KMBOTHBIX K YCIIOBHSM CpEJIbI
KOJUIKIMS HACEKOMBIX C pPa3IUYHBIMHU | 0OWTaHuS, JIOKa3bIBaTh
THUTIAMH OKPACKH; HA0Op TUIOIOB M CEMSH. OTHOCHTEJIHHYIO
Jlabopamopnuvie u npakmuyecKkue | 11e€JIecO00pPa3HOCTh
padomut: MIPUCIIOCOOIEHU.
JlaboparopHas pabora Ne 2. «Omnwmcanue | Xapakrepu3oBaTh CIIOCOOBI U
MPHUCIIOCOOIEHHOCTH OpraHM3Ma M €€ | MEXaHW3Mbl  BHJI000pa30BaHUS;
OTHOCHUTEIILHOTO XapaKTepar OIMCHIBATH u CpaBHHUBATh
OCHOBHBIE
(GOpMBI  DKOJOTHYECKOTO U
reorpaduyeckoro
BUJI000pa30BaHUsI
Hanpasnenus u nyTd | Makpo3BOJIOIIHS. PackpeiBath cojiep)KaHue
MaKpO3BOJIIOLIUN Dopmel IBOJIFOIIHU: ¢duneTnyeckas, | TEPMUHOB u TIOHSITHIA:
JMBEpPreHTHA, KOHBEPTEHTHAs, | MAKPOABOJIIOLINS, ¢unorenes,
napasurenbHas. HeoOpaTtuMocTh SBOMONMK. | OMOIOTHYECKHA  TIporpecc
[MponcxoxneHue oT | perpecc, apomopdos,
HECTIEeNAT3UPOBAHHBIX MTPEIKOB. UANOaJaNTalys, o01mas
[Iporpeccupyroras CIeIMaTN3aIus. | JIereHepalus, aJlanTUBHAS
AnanTvuBHAs paguaIs. paauanus.
Hemoncmpayuu: XapakTepus3oBaTh (dhopmbl
Iopmpemwi: A. H. CeBepros. JBOJIIOLUH. BoisaBaaTs

Tabauysr u  cxemvi: «ApoMophO3bI»,
«Mamoamanramumy, «O0mas
JIETCHEPALIHs».

Obopydosanue:  mopaenb  «OCHOBHBIE

apoMoph 03Bl U UANOAIATITAIIAN Y
pacTeHHI U )KUBOTHBIX.

CpaBHUBaTH OMOIOTHYECKUI
porpecc W OHMOJIOTHYECKHMA




HAmNpaBJICHUsI  JBOJIOIUM»;  OOBEMHAs
Mozenb «CTpoeHue TOJOBHOTO MO3ra
IT03BOHOYHBIX»

perpecc, apomopdo3,
UAMOAJANTAllMI0 U OOILYIO
JIeTeHepalHio.

BreIsSBIATE B3aMMOCBSI3U MEXKIOYy
OyTAMA ¥ HalpaBJIEHUSAMU
SBOJIIOIMM Y  pacTeHUd U

KHUBOTHBIX
Tema 2. Bo3HNKHOBeHMe H Pa3BUTHE ’KU3HU HA 3eMuie
Uctopus xu3um Ha 3emine u | [loHayudHble mpecCTaBIeHUS O 3apoXAeHUU | PackpbIiBaTh coJiepKaHue
METOAbI €€ U3y4eHHs. [ UmoTe3sl | KU3HMU. Hayunsie TUIIOTE3bl | TEPMUHOB u HOHSTHIH:
MPOUCXOXKJIEHUST  JKM3HM  Ha | BOSHUKHOBEHHUS  JKM3HHM  Ha  3emiie: | KpealoHHu3M, abuorenes,
3emie abuoreHe3 W maHcrepMus. XHUMHYECKas | BUTAIN3M, MaHCIepMus,
9BOJIIOLIHUS. AOUOreHHBIH CUHTE3 | O1omo33, KOalepBaThl,
OpPTaHUYECKUX BEIIIECTB U3 | MPOOMOHTHI, CHMOHOTEHE3.
HEOPTraHWYECKHX. OkcnepuMeHTanbHoe | XapakTepu30BaTh METO/IbI
MOATBEP)KICHUE XUMHYECKOH SBOJIOLMU. | M3YUECHUS HCTOPUYECKOTO
Hauanbapie ATaIBI OMOJIOTHYECKOM | TIPOIILIOTO 3eMIIH.
spomoumu.  ['mmoreza  PHK-  wmmpa. | [lepeuncnsite OCHOBHBIE 3Tambl
dopmupoBaHre MEMOPaHHBIX CTPYKTYpP M | XHMHYECKOH W OHOJIOTHYECKON
BO3HUKHOBCHHE TNPOTOKJIETKH. llepBbie | 3BosroLIUH.
KIeTku u ux sBomonud. dopmupoBanue | M3marate cojepkaHue THIIOTE3 U
OCHOBHBIX T'PYII KUBBIX OPraHU3MOB. TEOpUH BO3HHUKHOBEHHS KU3HU
Hemoncmpayuu: Ha  3emse  (KpealMOHM3MA,
Ilopmpemubi: CaMOIIPOU3BOJILHOTO
®. Pemn, JI. Tlactep, C. Mummnep, A. W. | 3apoxxaeHus (cnoHTaHHOTO),
Omnapus, I'. IOpn. naHcnepmuu, runoressl PHK-
Tabauysl u cxemvi: «BO3HUKHOBEHHE | MHpA).
ConneyHon CUCTEMBD», «Pa3Butne | OnuceiBath 3kcnepumentsl  C.
opraHuueckoro Mupa», «PactutenpHas | Mumuiepa u I'. Opum  mo
KJeTKay, «KuBoTHas MOy YECHUIO OPTaHUUYECKUX
KIeTKay, «IIpokapuorndeckas KiieTKa BEIIECTB W3 HEOPTaHHMYECKUX
nyTéM aOMOTeHHOI'0 CHHTE3a
OcHoBHblE 9Tambl 3BodtoLuM | PasButne >ku3HM Ha 3emie mo spamM U | PackpsiBaTh coJiepKaHue
OpraHUYecKoro Mupa Ha 3emie, | mepuomaMm. Karapxeil. Apxeickas ¥ | TSpMHUHOB W TIOHATHI: DOH, 3pa,
pa3BUTHE JKHW3HM IO 3paM U | mpoTeposoiickas 3psl. Ilaneo3olickas spa u | nepuon, apomMopho3Hl,
nepuoaaM e€ mepuoabl: KeMOPUICKHIA, OPIOBUKCKHM, | HIMOAAANTALIUH.
CUITYypUUCKHUH, JIEBOHCKUH, | 3HATh MOCJIEIOBATEIBHOCTh
KaMEHHOYT OJIbHBIN, IEPMCKHU. J0HOB: KaTapxew, apxeu,
Meso3oiickass 3pa W €€ TEpUOABI: | MPOTEpo3ol, (aHepo3ol; 3p:
TPUACOBBIN, IOPCKUNA, METOBOH. apxelickas, poTEepOo30iicKas,
Kaitnozolickass »spa u €€ Tmepuojbl: | Mmaneo3onckas, Me3030McKasi,
MMaJICOTC€HOBBIH, HEOTCHOBBIHU, | KallHO30MCKas; TIEPUOJIOB:
AHTPOIIOT€HOBBIM. KEeMOpHICKUH, OPZIOBUKCKHIA,
XapakTeprucTuka KJIMMara U | CUIIypUHCKHM, JIEBOHCKHUH,
TeoJIOTMYeCKuX  TporieccoB. OCHOBHBIE | KAMEHHOYTONBHBINA,  MEPMCKHA,
STambl  3BOJIIOLMU  PACTUTENBHOTO U | TPHACOBBIM, IOPCKHIN, MEJIOBOH,
JKUBOTHOIO  Mupa.  ApomMopdo3bl Yy | HaJeOreHOBBIA M HEOI'CHOBBIN,
pacTeHMd W KUBOTHbIX. [losIBIIEHHE, | AaHTPOIIOI€HOBBIN.
pacuBeT M BBIMHUPAaHHE TPYMI JKUBBIX | XapaKTepU30BaTh OCHOBHBIE
OpraHHU3MOB. COOBITHSA B pa3BUTHU
Hemoncmpavyuu: OpPraHMYECKOr0 MHpPA IO 3paM U
Tabruyw u cxembl: «Pa3BuTHe | nmepuogam re0JI0rMYeCKOM
OpPraHUYECKOTO MHpPa», | HICTOPUH; JTambl  pa3BUTHUSA
reOXpOHOJIOTHYECKasi TaOMUIA; KOJUIEKLUUS | pACTUTENIbHOIO W JKUBOTHOTO
«DOpMBI  COXPAaHHOCTH  HCKONAaeMBIX | MHUpA.
JKUBOTHBIX U PACTEHUI. BbienuTs TaaBHBIE apOMOPQO3EI
Jlabopamopusie u npaKmuuecKue | PacTeHUI U )KUBOTHBIX.




padomul: CpaBHUBaTb  MeXay  co0Oif
[Ipaktuueckas padora Ne 1. «M3yuenue | mpencraButencit
MCKOTIAEMBIX ~ OCTAaTKOB  pPAacTeHHH ¥ | CHCTEMaTHYECKHX TPy
YKHBOTHBIX B KOJUICKIHSIXY. OpraHu3MOB, BBISIBIISITH YEPTHI
OKcKypeusi  «OBOJIONMS  OPTaHUUYECKOTO | YCIOKHEHHUS u
Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN | MPUCTIOCOOICHHOCTH
WJTH KPAeBETUCCKHUN My3€il) K YCJIOBUSIM KU3HA
CoBpemeHHast cucrema | CucteMa  OpraHM4ecKoro Mupa  Kak | PackpbiBaThb coJiepIKaHHe
OpPTaHUYECKOTO MUPa OTpakeHue HBOITIOINH. OCHOBHBIE | TEPMHHOB u MOHATHH:
CHUCTEMAaTUYECKHE TPYIITbI OPraHU3MOB. CHCTEMaTHKa, WCKYCCTBEHHAash H
Jemoncmpayuu: €CTEeCTBEHHAsl  KJacCU(HKauus,
Tabnuysr u  cxemwi:  «CoBpeMeHHas | OMHapHas HOMEHKIIATypa,
CHCTEMa OPTaHUYECKOTO MUPA» MPUHIIHAIT UEPAPXUIHOCTH.
XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OpPraHHYeCcKOro MHpa
DBOJIOTHS YeroBeKa | DBONONMS YelloBeKa. AHTPOMONoTus Kak | PackpeiBath coJiepyKaHue
(aHTpOTIOTEHE3) Hayka. Pa3BuThe  TpeACTaBIeHHH O | TEPMHHOB u MOHATHH:
NPOMCXOXKICHUN  YeJoBeKa.  METO/bl | aHTPOINOJIOTHS,,  AHTPOIIOTEHE3,
M3ydeHusi aHTtpororeHe3a. C(CxonactBa U | yenoBek — pasymubiii  (Homo
pasnuuus  4YeloBeKa M JKMBOTHBIX. | sapiens), MPSIMOXOXKJICHHE,
CucremaTnyeckoe IOJIOKEHHE 4YeJIOBEeKa. | BTOpasi CUTHAJIbHAs CUCTEMA.
Jlemoncmpayuu: [lepeuuncnsare 3aa4n
Topmpempwi: Y. JlapBuH. AHTPOIIOJIOTUH, JTarbl
Tabruyw u  cxemvl: «CpaBHEHHUE | CTaHOBJIEHUS u pa3BUTHS
AQHATOMHUYECKUX YEPT CTPOCHMS YEJIOBEKa U | MPEICTaBICHUI 0
YeJI0BEKOOOPA3HBIX 00E3BIHY. MIPOUCXOKICHUHN YEITOBEKA.
Obopyoosanue.: CIETIKU WU W300pakeHus | V3maratb OCHOBHBIC ITOJOMKEHUS
KaMEHHBIX OpYUi teopuu Y. JlapBHHA, KPUTUUECKU
MEPBOOBITHOTO YEIOBEKa: KaMHH-YOIIEPHI, | OIEHUBATh HEHAYYHYIO
pyOma, ckpebia MH(POPMAITIIO O TTPOUCXOXKICHUH
YesoBeKa.
3HaTh CHUCTEMAaTH4eCKOe
MOJIO’KEHHE
BUJIA Homo sapiens,
NepeuncisaiTh ero Mop¢osoro-
aHATOMUYECKHE TIPU3HAKU
pasHOro ypoBHA (THII, KJacc,
OTpsI U IP.).
YcraHaBIMBaTh YepTHI CXOJICTBA
W pa3IMYMil  YesoBeka M
JKUBOTHBIX.
OOBsICHATH u OLICHUBATh
3HaueHWe HAy4YHBIX B3HAHWUH O
MIPOUCXOXKICHUH YeJloBeKa IS
NOHUMAaHUS MecTa M pOJH
YeJIoBeKa B IPUPOJIE
Jemwxymme cuisl  (dakropsl) | JABmwkyrmme CHITBI (daxrtopsl) | PackpriBaTh colepyKaHme
AHTPOIIOTECHE3a AHTPOIIOTCHE3A. HacnencTBenHasi | TepMUHOB M TIOHSTHH: (PaKTOpBI
W3MEHYMBOCTb M €CTECTBEHHBIH OTOOp. | aHTpONOreHesa, rpynmoBoe
OO01mecTBeHHBIN obpas JKU3HH, | COTPYIHUICCTBO, pevb,
W3TOTOBJIGHUE OpYIWH TpyJAa, MBIIUICHUE, | OpyAHiiHas JIeSITEIbHOCTD,
peub. NOIUMOP(U3M.
Jlemoncmpayuu: XapaxTepruzoBaTh TBIDKYIIIHC

Tabruyw u cxembl: «CpaBHeHne
AHATOMHYECKUX UepPT CTPOCHUS YEIOBEKa U
4eII0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE

cuitbl ((hakToOpbI) aHTPOTIOTeHEe3a:
OMOIOTUYECKUE U COLlMaJIbHBIC,
CPaBHHUBATbh UX ME¥kay co00i




MeCTa  NAJICOHTOJOTMYECKHX  HAXOAO0K
MIPEJIKOB COBPEMEHHOT'O UEJIOBEKA».
OO6opynoBaHue: MYJIDKH
«IIpoucxoxnenue YeJI0BeKa
(maneoHTOJOrMYECKHE HAXOIKH)»

OcHOBHbBIE CTaaun DSBOJJIOLHMHU
YCIIOBCKAa

OcHOBHbBIE CTagun KW BCTBU DOBOJJIIOIWH

YyeJIoBEeKa:  aBCTpalonuTekH,  YesnoBek
YMEJbIH, UYenosek IPSAMOXOMSIINN,
UenoBek  HeaHAEPTaIbCKUM, YenoBek

pa3syMHBIM coBpemMeHHOoro tumna. Haxoaku

HCKOIIaeMBbIX OCTaHKOB, BpeMsI
CyIlIECTBOBAHUSI, o0nactb
pactpocTpaHeHus, 00BEM  TOJOBHOTO
Mo3Ta, 00pa3 JKU3HU, OPYIUSL.
Hemoncmpayuu:

Tabnuysr u cxemoi: «OCHOBHBIE MecTa
[AJICOHTOJIOTMYECKUX HAxXOJIO0K IPEIKOB
COBPEMEHHOI0 4YeJoBeKay, «/lpeBHeiline

monan», «Jlpepame sromm», «llepBbie
COBPEMEHHBIE JTFOJII).

O06opynoBaHue: MYJISDKA
«[IpoucxoxkaeHue  uenoBeka»  (OKOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTalblla, KPOMAHBOHIIA); CICIKU

WK UW300paKeHUs KAMEHHBIX OpYIUi
MEePBOOBITHOTO YEJIOBEKA: KAMHU-YOTTICPHI,
pyoOua, ckpedira

PackpriBath coJiepKaHue
TEPMHUHOB U MTOHSITUI:
ABCTPAJIONNUTEK, YEII0BEK
YMEIBIH, YeJ0BeK
MPSIMOXOASINNN, HeaHAepTalell,
KPOMaHbOHELl,  HEOJIMTUYECKAs
pEeBOIIIOLMS, MEepBOOBITHOE
HCKYCCTBO.

XapaxkrepuzoBaTb U CpaBHUBATh
MEXJly COOOH OCHOBHBIC CTajH
ABOIOLIUU YeloBeKa:
XPOHOJIOTUYECKU BO3pacT,
apeay pacrpocTpaHeHUs, 00BEM
TOJIOBHOTO MO3T

Yenoseueckue pacet u
MIPUPOJIHBIE ajanTanuu
YeJI0BeKa

Yenoseueckue packl. OCHOBHBIC OOJIBIINE
pacel:  eBporeoujgHas  (eBpa3uiickasi),
HErpo- aBCTpaNouHas (dKBATOpUANIbHAS),
MOHTOJIOUTHAS (a3UATCKO-aMEPUKAHCKAS).

Yeptsl MPUCIIOCOOIEHHOCTH
OpECTABUTENCH YETOBEYECKHX pac K
YCIOBUSIM ~ CYyILIECTBOBaHMS.  EJIMHCTBO

yenoBeueckux pac. Kputnka couumanbHOTO
JTapBMHH3MA U pacu3Ma.

Hemoncmpayuu:

Tabrauywr u cxemwl: «YenoBeueckue pachh»

PackpeiBath COZIEpIKaHUE
TEPMUHOB U TOHATHI: PAachl,
pacoreses, coLMaN-AAPBUHU3M,
pacusM, MeTHCaITHsI.
XapakTepu3oBaTb U CpaBHHUBATh
NpEeACTaBUTEICH  YeNOBEYECKUX
pac,
packpbIBaTh NPUYHHBI u
MEXaHH3MBbI pacoreHesa,
HNepeuncisiTh M IPUBOAUTH
NpUMEpPbl  TPUCIIOCOOTICHHOCTH
YeJIoBeKa K YCIOBHUSIM CpEIbl,
HIpUMeEphl  PHCIIOCOOUTETBHOTO
3HAYEHUsI PACOBBIX IPU3HAKOB.
JlokaspiBaTh  €AMHCTBO  BHJA
Homo sapiens, Hay4HYIO
HECOCTOSITEIBHOCTh PacoBbIX
TEOpUM, HIAEH  COLHAIBHOTO
JapBUHHU3MA U pacu3Ma

Tema 3. Opranu3mMsbl U OKPYKAI0IIAA cpeaa

DKOJIOrus KaK HayKa

OKoJIOTHsl Kak HayKa. 3ajaddl U pa3Jienbl
9KOJIOTHU.

MeTozbl 9KOJIOTHYECKUX HCCIIeIOBAHHN.
DKOJIOTHUECKOe MHPOBO33pEHHE
COBPEMEHHOT0 uesioBeka. Jemoncmpayuu:
Hopmpemsi: A. I'ymbonsar, K. @. Pynse,
3. I'ekkens.

Tabnuywr u cxemwvr: xapra «lIpupoansie
30HBI 3eMJIII»

PackpriBath coJiepIKaHHe
TEPMHHOB U IOHSATHIH: DKOJIOTHS,
TT0JICBBIE HaOJII0ICHHS,
IKCIIEPUMEHTHI, MOHHUTOPUHT
OKpYKaroIei Cpebl,
MOJICITMPOBAHUE, 3KOJIOTHUCCKOE
MHUPOBO33pCHHUE.

[lepeuncnsare 3agauul SKOJIOTHUH,
e€ pazzmensl U CBA3HM C JIPYTHUMH
HayKaMH.




XapaxkTepu3oBaTh METO/IbI
SKOJIOTMYECKUX UCCIIEAOBAHUM

Cpensr obuTaHus
IKOJIOTHYECKHE (PaKTOPHI

Cpenpl OOWTaHHWS OPraHU3MOB: BOJHAf,
HAa3eMHO-BO3/yIlIHasA, [TIOYBEHHAs, BHYTpHU-
OpraHU3MCHHASI.

Dxonorudeckre GaKkTOpHI.

Kiraccnuxarus 3K0JI0TmaecKux
(akTOpoB: aOMOTHYECKUE, OMOTUYCCKUE U
aHTPOTIOTCHHEIE.

JletictBe dKoNOTHYECKHX (aKTOpOB Ha
OpraHu3MBl.

Hemoncmpayuu:

Tabnuyvr u cxemvi: «Cpenpl OOUTaHUSA
OpTaHU3MOBY

PackpriBath cojiep)KaHue
TEPMUHOB M MOHATUHI: cpena
oOutaHus, 9KOJIOTHYECKHE
(bakxTopsl, OHMOIOTHYECKUI
ONITUMYM, OTpaHUYUBAFOTIUH
(IUMUTHPYIOIINIA)

¢axrop.

XapakTepu3oBaTh YCIOBHUS Cpel
oOuTaHus OpraHU3MOB;
KJIaccu(pUIUPOBATH u
XapaKTepPU30BaTh 3KOJIOTNUYECKUE
(akTopsI: a0HOTHYECKHE,

OMOTUYECKHE U aHTPOIIOTCHHBIE,
OnuceiBaTh JIEUCTBUE
DKOJIOTHYECKUX  (aKTOpPOB  Ha
OpTaHU3MBI.

XapakTepuzoBaTh 0COOEHHOCTH
CTPOCHUS W KU3HEACATCIHLHOCTH
pacTeHuit

Abuotndeckue (hakTopbl

AlGuorndeckue (akTopsI: CBET,
TeMIieparypa, BITQ)KHOCTb.
dotonepuoausm.IIpucnocobaenus
OpPraHU3MOB K JEHCTBUIO aOMOTHUYECKHX
¢axropoB. bruonornueckue puTMBI.

Hemoncmpayuu:

Tabruywr u cxemwl: «POTONEPUOTUIMY.
Jlabopamopniie u npakmuuecxkue
pabomol:

JlaboparopHas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

PaCTEHUIA U3 Pa3HBIX MECT OOUTAHHSD.
JlaGoparopuast pabdora Ne 4. «BiusHue
CBETAa Ha POCT W PAa3BUTHE UYCPCHKOB

PackpsiBath CoZlepIKaHue
TEpPMHUHOB u TTOHATHIA:
abuoTnveckne (baxTopsl,

¢doroneprou3M, OHOIOTHIECKHE
PUTMBI.

AHanu3upoBaTh JCWCTBUE CBETa,
TEMIEPATyphl, BJIAXXHOCTH Ha
OpTraHU3MBI u TIPUBOUTH
MpUMEPHl  TPUCIIOCOOTICHHOCTH
OPraHu3MOB. IIpoBoauTs
Oumosormueckue HAONMIOICHUS W
0hOpMIIATH pE3yIBTATHI
MIPOBEAEHHBIX HAOTIOACHUI

Kojeyca»
bruoTtnueckue paxTops buornueckue (akTopsI. Buns! | PackpeiBath COIEpIKaHUE

OMOTHYECKHUX B3aUMOJICUCTBUNA: | TEPMUHOB u MOHATUI:

KOHKYPEHLMsI, XUIIHUYECTBO, CUMOMO3 U | OMoTHuecKue (baxTopsl,

ero ¢opmbl. IlapasutusMm, koomepauus, | XUIIHHYECTBO, MapasuTU3M,

MYTYaJIU3M, KOMMEHCAIIU3M | KOHKYPEHLIHS, MyTYaJIu3M,

(KBapTHPaHCTBO, HaxJeOHUYECTBO). | CUMONO3, KOMMEHCAIIU3M,

AMeHcanu3M,  HeHTpanm3M. 3Ha4YeHHe | HaxJeOHUYeCTBO,

OMOTHYECKHX B3aUMOJICHCTBUI JUISL | KBApTUPAHCTBO, AMEHCAJIU3M,

CyILIECTBOBAHMSI OPraHU3MOB B IIPUPOAHBIX | HEUTPAIU3M.

cooO1iecTBax. XapakTepu3oBatb OHOTHYECKHE

Hemoncmpayuu: (baxTopsI u BH[IBI

Tabruywr u cxemwl: «[InmieBsie TEN B3aMMOOTHOIIIEHU MEXy
OpraHU3MaMH; MIPUBOJUTH
MIPUMEPHI B3aHMHOM
MIPUCIIOCOOIEHHOCTH
OpPraHU3MOB.
CpaBHUBaATh MEXIy COOOW BHIIBI
OMOTHYECKUX  B3aUMOACHCTBHUUI
OpraHUu3MOB

OKOJIOTMYEeCKHe OKOJIOTMYECKHE XapakTepucTuku | PackpsiBaTh coJiepKaHue




XapaKTePUCTUKU BU/IA U | TIOMYJISALUY. OcHOBHBIE ~ IOKa3aTelH | TEPMHHOB u TIOHSITHIA:

MO JISIAN MOIYJISIIMU:  YUCJICHHOCTh,  IJIOTHOCTD, | TOILYJISILIUS, YHUCICHHOCTD,
POXKIAaeMOCTb,  CMEPTHOCTb,  IIPUPOCT, | INIOTHOCTD, POXKIIaEMOCTb,
murpauusi.  J[MHAMHMKa ~ YUCIEHHOCTH | CMEPTHOCTH, IPUPOCT, MHTPAIIHS,
MOIYJISIMU U €€ peryJIsius. JUHAMUKa YHUCIIEHHOCTH
Hemoncmpavyuu: HOIYJISILHN.
Tabnuyer  u  cxemwvr:  «[lomynsiumy», | XapakTepru3oBaTh OCHOBHBIE
«3aKOHOMEPHOCTH  pOCTa YHUCICHHOCTH | MOKa3aTe M  IKOJOTHYECKYIO
MOITYJISILAN UHQPY30pUH-TY(DENbKUY». | CTPYKTYPY HOIYJISIINN;
Jlabopamopnuie u npaxkmuyuecKue | ONUCHIBAThH MEXaHU3MbI
padomul: perynsuuu YHCIICHHOCTH
[Ipaktuueckas pabora Ne 2. «lloxcuér | momynsuuu
IUIOTHOCTH MOMYJALMI pasHbIX BUAOB
pacTeHuin»

Tema 4. Coo01mecTBa M IKOJOrHYECKHE CHCTEMBbI

Coo0buecTBa OpraHu3MoB Coo0miecTBO  opraHu3MoB — OuoneHos. | PackpbiBaTh coJiepKaHue
CrpykTypsl ~ OMome  HO3a:  BHJOBas, | TEPMUHOB M MOHATHIA: OHOLIEHO3,
MIPOCTPAaHCTBEHHAS, Tpo(uyeckas | aKocucTema, OHMOreoIeHos,

(numeBast). Buapl-10MUHAHTEI.

CBs131 B OMOLIEHO3E.

Hemoncmpayuu:

Tabnuyor u cxemor: «lluiIeBble IETHY,
«bUOLIEHO03: COCTaB U CTPYKTypay.
Obopyodosanue: MOJIETb-AITUIAKALIAS
«TunuuHple  OWOICHO3BDY;,  repbapuit
«PactuTenpHble COOOIIECTBAY»; KOICKIIHS
«buoreHo3»

BU OB -JO0OMMHAQHTBH,
OKOJIOIrM4YECKas HUIIA.

XapakTepru3oBaTh OHMOIIeHO3
(coo0r1ecTBO), €ro  BHUJIOBYIO,
MPOCTPAHCTBEHHY O "

TPOPUIECKYIO CTPYKTYPHI.
OOBSCHATHL POJIb  KOMIIOHEHTOB
OMOIIEHO3a B TOJICPKAHUM €T0
CTPYKTYpHI M CYIIECTBOBaHUS Ha
onpeAeNEHHON TEPPUTOPUH.
OOBSCHSATH OHMOJIOTHYECKUI
CMBICT SPYCHOCTH M JIUCTOBOM
MO3aHKH.

CpaBHI/IBaTI) KOMITOHCHTBI
OHOILIEHO30B, X BUJIOBYIO,
POCTPAHCTBEHHYIO u

TPOPHUUECKYIO CTPYKTYPBI, CBSI3U
MEXY OpraHu3MaMHU

DKOCHCTEMBI M 3aKOHOMEPHOCTH | DKOJIOTUYECKUE CUCTEMBI (KocucTeMbl). | PackpriBaTh coJiep)KaHue

UX CYLIECTBOBAHUS ITonsTe 00 3kocucTEME U OMOI€OLIEHO3€. | TEPMUHOB u TIOHSTHI:
OyHKIIMOHATBHBIE KOMITOHEHTBI 9KOCHCTEMA, OuoreorneHos,
9KOCHUCTEMBI: TMPOIYLEHTHI, KOHCYMEHTHI, | POAYLICHTHI, KOHCYMEHTHI,
PEILyLEHTHI. PEIyLIEHTHI, Tpoduueckue
KpyroBopoT BellecTB W MOTOK JHEPTHU B | YPOBHH, IHIICBAs
9KOCUCTEME. Henb M CETh, 9JKOJOTHYECKHUE
Tpoduueckue (mumeBsIe) YPOBHU | IHPaMUJIBI, omomacca,
JKOCUCTEeMBL. [lWIIeBble Tenmu ¥ CEeTH. | MPOAYKIUS, CYKIIECCHS.
OcHOBHBIE ~ MOKa3aTelH  JKOCHUCTEMBI: | XapaKTepu30BaTh CBOICTBa
Onomacca, NPONYKUMA. OKOJIOTHYECKUE | SKOCHCTEMbI (€€ CIOCOOHOCTh K
OUPaMUIBL  HPOAYKLHWH, HYHUCIEHHOCTH, | JJIMTEIBHOMY
Oromacchl. CgoiicTBa 9KOCHUCTEM: | CaMOIOACP KaHHIO,
YCTOMYMBOCTD, CAMOPETYJISILHS, Pa3BUTHE. | OTHOCHTEIBHO 3aMKHYTHIH
Cykuneccust. KPYTOBOPOT BEILIECTB,
Hemoucmpavyuu: HEOOXOJUMOCTh MOTOKA
Hopmpemwi:  A. JIx. Tencmu, B. H. | sneprum).
CykauéB. CpaBHUBaTh NACTOMINHBIE |
Tabnuyer  u  cxemwl:  «llpuponHble | JE€TpUTHBIE  MNHUINEBBIE  ILIEMH,
coo0mecTBay, «llenu nuranusy, TpodUUECKHEe YPOBHH




«IKoJoruYecKas MupamMmuaay 9KOCHUCTEMEI.
Paznuuate nUpamMuabl
MPOYyKLINH, UpamMuabl
YHUCJIICHHOCTH u ImUpaMu bl
OroMacchl.
CocTaBisiTh LENH U CETH
IIUTaHUA.
[Tepeuuncnsatp CBOMCTBa
3KOCHUCTEM: YCTOMYUBOCTB,
caMOoperyJIsLys, pazBuTHE
(cykueccus).
OnuceiBaTh MEXaHU3M
MOAJICP)KAHHUSI ~ pAaBHOBECUS B
9KOCHUCTEMAX.
XapakTepuzoBaTh CyKLIECCHUH,
BEISBIATE TPUYMHBI W 00mIHe
3aKOHOMEPHOCTH CMCHBI
9KOCHUCTEM
[TpupoaHbie SKOCUCTEMBI [IpupoaHbie 3KOCUCTEMBI. PackpriBathb cojiep)KaHue
DKOCHUCTEMBI PEK U 03ED. TEPMUHOB M TIOHSTUW: BOJIHBIE
Dxocucrema XBOWHOTO WIH | 9KOCUCTEMBI, OHMOTEOIICHO3HI,
LIMPOKOIUCTBEHHOTO JIeca. (UTOIIAHKTOH,  300IUIAHKTOH,
Hemoncmpayuu: OenToC, TYMYyC.
Tabnuyer  u  cxemwvr:  «Oxocuctema | [IpuBoauTh MIPUMEPHI
UIMPOKOIUCTBEHHOTO Jieca», «DKOCUCTEMA | IPUPOJHBIX HKOCHUCTEM CBOEH
XBOHMHOTO Jiecay, «bHOIIeHO3 BOIOEMAY. MECTHOCTH.

Obopydosanue: tepOapud M KOJUICKIHUH

CpaBHI/IBaTI) Ha3€MHBIC U1 BOJHBIC

pPaCTeHUH W KUBOTHBIX, IPUHAJICHKANIUX K | IKOCUCTEMBI; OpTaHH3MBl,
pa3HBIM JKOJOTHYECKHM TPYIIIaM OJHOTO | 00pa3yromrue pasHbIe
BHJIA TpOoQUYESCKUE YPOBHHU
AHTpOTIOTEHHBIE YKOCUCTEMBI AHTpOTIOTEHHBIE 9KOCUCTEMBI. | PackpbiBaTh coJiep>KaHue
ATPO3KOCHUCTEMBL. TEPMHHOB u MOHATHH:
VpboskocucTteMbl.  buomormueckoe W | aHTPOITOTCHHAS 9KOCHUCTEMA,
XO3HCTBEHHOE 3HAUYEHHE arpOIKOCHUCTEM U | arpOIKOCHCTEMA,
ypOoskocucteM. buopasnooOpasue kak | ypOoskocucTema,
dakrop YCTOWYHBOCTH AKOCHUCTEM. | Omopa3zHooOpasue.
CoxpaneHue Ouonornueckoro | XapakTepu3oBaTh
pasHooOpasus Ha 3emiie. arpodKOCUCTEMBI u
Jlemoncmpayuu: ypOOIKOCUCTEMBI, OCOOEHHOCTH
Tabauysl u cxemvl: K ATPOIIEHO3. WX CyIIECTBOBaHUSI.
Obopyoosanue: xomnekuus «Bpemutenu | [IpuBoanTsb MIPUMEPBI
BaKHEHIITNX CEJIbCKOXO3SIMCTBEHHBIX | aHTPOIIOT€HHBIX 9KOCUCTEM
KYJIBTyp» CBOE MECTHOCTH, OTHCHIBATH WX

BUJIOBOM COCTaB U CTPYKTYpY.
CpaBHHBaTh COCTaB U CTPYKTYPY
MPUPOIHBIX 3KOCUCTEM u
arpodKOCUCTEM, arpO3KOCHCTEM
1 yPOOIKOCHCTEM

Buocdepa - rio0anbHas

DKOCHUCTEMA 3EMITN

Yuenne B. U. Bepnanckoro o ouocdepe.
I'pannmpl, coctaB u cTpykTypa Omocdeps.
JKuBoe BemiecTBO U €ro  (YHKIIMH.
OcobenHocTu 6nocdepsl Kak

rI00ANBHON 3KOCUCTEMBI. JIMHaMudeckoe
paBHOBecHe u 0OpaTHas CBsi3b B Ouochepe.
Hemoncmpayuu:

Topmpemoi: B. U. Bepraackuii.

PackpriBath coJiepiKaHue
TepPMUHOB U TOHATHH: Omocdepa,
JKUBOE BEIIECTBO, JUHAMUYECKOE
paBHOBecHE.
Orne”uBarth
Bepnanckoro
B CO3/1aHue y4ueHus o0 Ouocdepe.
XapakTepu3oBaTh COCTaB

BKJIa B. n.




Tabnuyvr u cxemvl: «OOmas cTpykrypa | Ouocdepbl, QGYHKIHA IKUBOTO
ouocheps», «PacnpocTpaHeHHe >KM3HH B | BELECTBa ouochepsl u
ouocdepe», «O30HOBEIN 3KpaH Onocdepb» | onpenenarsh (Ha kKapre) oOiiacTu
ero HanOOJBIIETO
pacIpocTpaHeHusl.
IIpuBoauts MIPUMEPHI
nposiBIieHHS (QYHKIUH KHBOTO
BeIICCTBA ounocdepsl,
OMOreoXMMHUYECKOM
JESITENbHOCTH YEJIOBEKA.
[epeuucnsars 0COOCHHOCTH
omocdeppl  Kak  TI00AIBHOM
9KOCUCTEMBI 3eMJIn
3aKOHOMEPHOCTH KpyrosopoTst BEIIIECTB u | PackpriBaTh coJiepKaHue
CylIecTBOBaHUS OHOC(epsbI OMOreoXMMHUYECKHEe LHUKJIBl  3JIEMEHTOB | TEPMUHOB u MOHATHH:
(yrmepona, a30ta). [[EJIOCTHOCTh onocdepsl,
30HATBEHOCTE  OMOCQEPHI. OCHOBHBIE | KPYTOBOPOT BEIIECTB,
OMOMBI CyIIH. OMOTreOXMMUYECKHe IIUKJTBI
Hemoncmpayuu: 3JIEMEHTOB, 30HaJILHOCTD
Tabnuysl u cxemwi: «KpyroBopot yriepoaa | 6uocgepsl, OHOMBL.
B Ouocdepe», «KpyroBopor azora B | OmuceBath KpyroBOpOT
pUpPOE» BEIIECTB, OroreoxnuMHuvecKre
LIUKJIBl a30Ta W yIJepoja B
ouocdepe.
OOBsICHATH MPUYUHY
30HATBHOCTH onocdepsl.
[lepeuncnare 1 XxapakTepu30BaTh
OCHOBHBIE OMOMBI CYIITH 3eMJIH
YenoseuectBo B Oumocdepe | UenoBeuectBo B Oumocdepe  3emum. | PackpeiBath coiep)KaHue
3emiu AHTpOTIOTeHHBIE M3MEHEeHHA B Omocdepe. | TepMHUHOB u MOHATHU:
I'moGanbHbBIE SKOIOTHYECKHE TIPOOIIEMBI. AHTPOIIOTEHHBIC W3MEHEHUS,
Hemoncmpayuu: 9KOJIOTHYECKHUH KpH3HC,
Tabnuyer  u  cxemvr:  «lIlpumepHsble | rmobanbHbIE
AHTPOIIOTEHHBIC BO3/ICHCTBHS Ha | MPOOJIEMBI.
npupoay»,  «BaxkHelmme — HCTOYHHKHM | XapaKTepH3oBaTh OHOC(HEpPHYIO
3arpsA3HEHNUs BO3AyXa W I'PYHTOBBIX BOI», | POJIb YEJIOBEKA.
«IlouBa — Baxdelmas cocrasisomwas | [IpuBoauTs IIPUMEPBI
onochepr»,  «DakTopel  Jerpajaldv | aHTPOIOTEHHBIX HW3MEHEHUH B
nmouBy, «IlapHukoBsIi 23 dexT», «DakTopsl | Ouochepe.
PaIOaKTUBHOTO 3arps3HEHUS Onochepsl»; | OneHnBaTh TTOCIICIICTBUS
Kpacnas  kuura P®D, wu3o0paxeHus | 3arps3HeHUs BO31yILIHOM,
OXpaHseMbIX BUJIOB PACTCHUN M KUBOTHBIX | BOOHOM  Cpeabl,  HM3MEHEHHs
KJIMMaTa, COKpaIlCHUS
O6ropasHooOpasusl.
DopMyTUpOBaTE  COOCTBEHHYIO

NO3UIMI0 110 OTHOIICHHIO K
rI00TLHBIM W PETHOHATLHBIM
3KOJIOTHYECKUM npobieMam,
apryMEHTUPOBAaTh CBOIO TOYKY
3peHUsL.

HaszpiBaTh NPUYUHBI TOSBICHUS
NPUPOAOOXPAHHOM 9THKH,
pacKpbIBaTh 3HAUYCHHE IIporpecca
JUISL TIPEOJT

CocyIiecTBOBaHHE TPHPOABI M

CocyIiecTBOBaHHE TIPHPOIBI u

P ACKPBIBAThb COACPIKAHUC




YCJI0BCUYCCTBA

4eJI0BEYECTBa. CoxpaHeHue | TEpMUHOB u TIOHSITHIA:

OnopasHooOpa3us Kak OCHOB2 | PallMOHAIBLHOE
YCTOWYHNBOCTH ouocdepsl. OcHOBa | IPUPOIOIIOTH30BAHHE,
PalMOHAIIBHOTO YNPABJIEHUS IPUPOJHBIMU | YCTOMYUBOE pa3BUTHE,

pecypcaMM M HX  HUCIOJIb30BaHME. | KOIBOIIOLMSL.
Hoctwxkennss  Omonornu ©  oxpaHa | XapaKTepU30BaTh PallMOHANBHOE

TIPUPOJIBL. WCIIOJIb30BaHME TIPUPOTHBIX

Jemoncmpayuu: pPECYPCOB; OCHOBHBIE MOJIOKEHUS

Tabauywvl u cxemsi: «buocdepa u yenoBek» | KOHIETIIHA YCTOWYHBOTO
pa3BUTHS

NEPEYEHb (KOJUP®PUKATOP) PACIIPEJAEJEHHBIX 1O KJIACCAM INPOBEPSIEMbBIX
TPEBOBAHHUM K PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBLHOM
ITPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUSI U QJIEMEHTOB COJIEPKAHUSI

ITO BUOJIOI'NAN

MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHOM

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

MNPOTPAMMBI

10 KJIACC

IIpoBepsiemble MpeIMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOI
NMPOrpaMMbI CpeHero oo1ero 00pa3oBaHust

ChopMHpPOBaHHOCTh 3HAHMH O MeCTe WM ponxd OHOJIOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
Y HayYHOTO MHPOBO33PEHHS; O BKJIAJE€ POCCHHCKUX U 3apyOeXKHBIX Yy4YEHBIX-OHOIOTOB B
pasBuTHEe OHMONIOTHM; (YHKIMOHAIBHOM TPAMOTHOCTH YENOBEKAa MAJISI PELICHUS XU3HEHHBIX
3aJa4

YMeHHe pacKphIBaTh COJIEPKAHUE OMOJOTUYECKUX TEPMHHOB W TIOHATHUH: XU3Hb, KJIETKA,
opranusM; Mera0onmu3M (0OOMEH BEIIECTB W  TNpPEBpalieHWe DSHEPruu), TOMEOoCTas
(camoperynsmusi), ypOBHEBas OpraHM3alisl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKIHs), HACICACTBEHHOCTh, HK3MEHUYHNBOCTD, POCT M PA3BUTHE

YMeHne u3naraTb OHOJIOTHYECKHE TEOPUH (KIETOYHAs, XPOMOCOMHAs, MyTallMOHHAS), 3aKOHBI
(I'. Menpnens, T. Moprana, H.M. BaBwioBa) m ydeHus (0 IEHTpaX MHOTOOOpa3Hs H
MIPOUCXOXKJCHUSA KyJIbTypHBIX pactenmid H.M. BaBwioBa), ompenensitb TpaHUIBI HUX
IIPUMCHHUMOCTH K XHNBBIM CUCTEMaAM

YMeHue BlazeTh METOJaMH HAyYHOTO MO3HAHUS B OnoJoruu (HaOI0ACHNE U ONMCAaHHUE KUBBIX
CUCTEM, IMPOLIECCOB W SIBJICHUH; OpraHM3alus ¥ MPOBEACHUE OMOIOIMYECKOr0 SKCIIEPHMEHTA,
BBIIBKEHHE THIIOTE3bl; BBIABICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMbIMH BEJIUYUHAMM,
OOBSICHEHHE TONYYEHHBIX PE3yJIbTaTOB, HWCIOJb30BAHHBIX HAYYHBIX TOHSATUH, TEOpUH W
3aKOHOB; YMEHUE JI€JATh BBIBOJIbI HA OCHOBAHHWH IOJYYEHHBIX PE3YILTATOB)

YMeHue BBIACTSTh CYIICCTBCHHBIC TNPH3HAKH BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOIIECCOB OOMEHA BEMIECTB U
NPEBpAIIEHUs] SHEPTHH B KJIETKE, (POTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIIOAOTBOPEHHS, PA3MHOKEHHS, HHINBUIYaTbHOTO Pa3BUTHS
opranu3Ma (OHTOreHe3)

VMeHHe MPUMEHSTh IOJMy4eHHbIe 3HaHHS JUIS OOBSCHEHHS OHMOJOIMYECKHX MPOLECCOB H
HBJ’IeHHﬁ, JUIA IPUHATUA IIPAKTHICCKUX peHIeHI/Iﬁ B HOBCGZ[HGBHOfI KH3HH B ICJIIX O6€CHC‘IGHI/IH
0€30MacHOCTH CBOEro 3[0pPOBbS U 3/I0POBbSl OKPYXKAIOIIUX JIIOAEH, COOJIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHUS B OKPYXKAIOUICW MPHUPOIHOW cpene; MOHMMaHHe HEO0O0XOIUMOCTU
UCIIOJIb30BaHUS JOCTHKCHUA COBPEMEHHOW OMOJIOTHH M OMOTEXHOJOTHU JUIS PAlMOHAIEHOTO




Kox
NpoBepsieMOoro
pe3yJbTaTa

IIpoBepsiemble MpeqMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHO 00pa3oBaTeIbHOI
NMPOrpaMMbI CpeIHero od1ero oo6pa3oBaHusi

IIPpHUPOJOII0JIb30BaHUsA

Vmenue peuaTh 3JIEMCHTAPHBIC TCHCTUYCCKUEC 3a/la4u HAa MOHO- U I[I/IFI/I6pI/IZ[H06 CKpelIMBaHUe,
CHOCIINICHHOC HACJICAOBAaHHUC, COCTaBJIATh CXCMBI MOHOI‘I/I6pI/II[HOFO CKpCIIMBaHUA  IOJId
NpCACKa3aHusa HAaCJICJOBAHUS ITPHU3HAKOB Y Oprainu3MoB

YMeHue BBIMONHATE Ja00paTOPHbIEC W MPAKTUYECKHE PabOThI, COOMIOAATh MpaBUiIa Ipu padboTe
¢ yueOHBIM U J1a0OPAaTOPHBIM 000PYI0BAHUEM

YMeHHe KPUTHYECKH OIICHHWBATh W MHTEPIPETHPOBATH HH(DOPMAIUIO OHOJOTHYECKOTO
COJepPIKaHMs, BKIIOYAIONIYIO IICEBAOHAYYHBIE 3HAHHMSA M3 pa3IHYHbIX HCTouHMKOB (CMU,
HAYYHO-TIOMYJSIPHBIE MaTephalibl); OITUYECKHE AacCleKThl COBPEMEHHBIX HCCICIOBAHHN B
OMOJIOTHH, MEIHUITMHE, OMOTEXHOJIOTHA
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YMeHue co3gaBaTh COOCTBEHHBbIE THCBMEHHBIE W YCTHBIE cooOmIeHus, 00o0rmas
6I/IOHOFI/I"IGCKyIO I/IH(i)OpMaHI/IIO nu3 HCCKOJIbBKHUX HCTOYHHKOB, FpaMOTHO HNCIIOJIB30BaTh
MOHATHHHBIN anmapat OMOJIOrUu

Kox
NpoBepsieMoro
pe3yJibTaTa

11 KJIACC

IIpoBepsiemMble IpeAMeTHBIE Pe3yJIbTAaThbl 0CBOCHHUsI 0CHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl CpeHero odIero 0o6pa3oBaHusi

ChopMUpPOBaHHOCTh 3HAHMA O MecTeé W pOJIM OHMOJIOTMM B CHCTEME HAy4YHOTO 3HAHHSA
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUHOW KapTHUHBI MUpPa U
HAay4YHOT'O MHUPOBO33PEHHUS; O BKJIaJIe POCCUIHCKUX U 3apyOeKHbIX yUEHBIX-OMOJIOrOB B pa3BUTHE
ouosorny; (HYHKIIMOHAIHHOH I'PAMOTHOCTH YEJIOBEKA JUIS PEIICHS KH3HEHHBIX 32124

YMeHHe packpbiBaTh COJCpKaHWE OWOJOTUYECKUX TEPMHUHOB W TIOHATHH: BHI, MOMYJISLHA,
FeHO(OHI, 9SBOJIIOIKS, IBWXKYIIHE CHIBI ((GakTopsl) SBOJIONMH, TNPHCIOCOOIEHHOCTh
OpPraHM3MOB, BHI000pa30BaHME, JKOJOTMUYECKHE (AKTOPBI, OSKOCHCTEMA, IMPOIYICHTH,
KOHCYMEHTBI, PEIYIEHTEI, IIENH IMTUTAaHK, DKOJOTHYecKas MMpaMuia, OMoreoreHos, onocdepa

VYmMeHue U3J1arath Ononoruueckne TEOpHHU (9BOMIOLIMOHHAS TEOpHs
Y. JlapBuHa, CHHTETHYECKasl TEOPHS 3BOJIIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIICBOIO
cxoactea K.M. bopa, depenoBaHus INIaBHBIX HanpaBlIeHUM U nyTed sBomouuu A.H.
CeseprioBa, yueHus o 6uochepe B.1. BepHaackoro), onpeaensiTb TpaHULbl UX TPUMEHUMOCTH
K JKMBBIM CHCTEMAaM

YMeHue BnazeTs METOJaM1 HayYHOTO MO3HaHUA B OnoJoruu (HabI0eHe U ONMCaHHUEe HKUBBIX
CUCTEM, MPOLIECCOB U SBJICHUHN; OpraHu3alusi U NPOBEACHUE OHOIOIMYECKOro 3KCIIEPHUMEHTa,
BBIIBKEHHE TUIIOTE3bl; BBIABICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMbIMH BEJIMYHHAMM,
O00BSCHEHHE TIONYyYSHHBIX pe3yJIbTaTOB, HCIIONB30BAHHBIX HAYYHBIX IOHATHH, TeOopHidl U
3aKOHOB; YMEHUE JIeJIaTh BbIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YJIHTATOB)

VYMeHHe BBIACISATH CYIIECTBEHHBIC MPU3HAKM CTPOCHHS OHOJOTMYECKHX OOBEKTOB: BHIOB,
MOMYJSIIKA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTE€OIIEHO30B U OJKOCHUCTEM;
O0COOCHHOCTH  MPOIIECCOB  HACJICACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpA,
BU1000pa30BaHusl, MPUCIOCOOICHHOCTH OPraHM3MOB, JACHCTBHS JKOJOTHUYSCKHX (HAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B AKOCHCTEMaX, aHTPOIOTCHHBIX W3MEHCHHH
B 9KOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOT€OXMMHYECKHX ITUKIOB B
ouochepe

YMenune NPUMCHATD IOJYUYCHHBIC 3HAHUA IJIA 00BACHEHHS OHOJOTHYECKUX oponeccoB "
SIBIICHUM, JUIsI IIPUHATUA HIPAKTUYCCKUX DCH_ICHI/Iﬁ B ITIOBCEIHEBHOM >KU3HH B IEJISIX obecreyeHus




Kox
NpoBepsieMOoro

IIpoBepsiemble MpeqMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHO 00pa3oBaTeIbHOI
NMPOrpaMMbI CpeIHero od1ero oo6pa3oBaHusi

pe3yJibTaTa

0Ee30IMaCHOCTH CBOETO 30pPOBbsI U 3J0POBbS OKPYKAIOIUX HIOI[CP'I, CO6J'IIOIIGHI/I$I HOpM
T'paMOTHOI'O IIOBEACHHA B Oprnca}omeﬁ HpHpOlIHOﬁ cpeac; IMOHHMAaHUEC HCO6XOI[I/IMOCTI/I
HCITIOJIB30BaHHA JOCTYDKCHHI COBpeMeHHOﬁ OuoJI0orNu JJI PpaOHAJIBHOTO
IIPpHUPOJOITI0JIb30BaHMA

YMeHue periath 3JIeMeHTapHbIe OHMOJIOTHYECKHE 3a/1a4H, COCTABIATh CXEMBI ITEPEHOCA BEIICCTB
W DHEPTHH B dKOcUcTeMax (ISMH MTUTAHMS)

YMeHue BBITOJIHATE Jab0paTopHbIE M HMpaKTHYeCKHe paboThl, COOIIOAATE MpaBuiIa pu pabore
C y4eOHBIM 1 J1a00PaTOPHEIM 000PYI0BAHUEM

YMeHHe KpUTHYECKH OIICHWBATh W MHTEPIPETHPOBAaTH HH(POPMANUIO  OHOIOTHYECKOTO
COJICp)KAHMS, BKIIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHWS W3 Pa3NUYHBIX HcToyHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIC MaTepHajbl); PaccMaTpUBaTh TJO0AIBHBIC SKOJOTUYECCKHE MPOOIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO

YMeHne cozgaBaTh COOCTBEHHBIE IMUCBMEHHBIE H  YCTHBIE COOOIIeHHs, 0000mas
OHMONOTMYEeCKYI0 HH(POPMAIMIO W3 HECKOIBKHX HCTOYHHKOB, TPAMOTHO WCIOJB30BaTh
MOHATHHHBINA aImapaT OMOJIOrHU

Kon

HNPOBEPAEMBIE JIEMEHTBI COAEP)KAHUS
10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

buonorus kak HayKa

1.1

Buonorus — Hayka o xuBoi npupoae. Poiab 6uonoruu B GopMHUPOBAHUK COBPEMEHHOM HAyYHON KapTHUHBI
Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

MeTopl TO3HAHMS KUBOM MPUPOBI (HAOIIOACHHE, SKCIICPUMEHT, OMTUCAHNE, H3MEPEHUE, KiacCu(uKanus,
MOJEIUPOBAHKE, CTATUCTHYECKAss 00pabOTKa JaHHBIX)

JKuBBIE CHCTEMBI M UX OopraHu3anus

2.1

Xusble cucrembl (OuocucTeMBl) Kak TIpenMeT wu3ydeHus Ouosormu. CBoiicTBa OHOCHCTEM U HX
pa3sHooOpasue

2.2

YpoBHH  OpraHM3anuu  OHOCHCTEM: MOJEKYJSPHO-TGHETHYECKUl, KIETOUHBI, OpraHU3MEHHBII,
HONYJISIIMOHHO-BUI0BOM, 5KOCHCTEMHBIH, OMOC(EepHBIi

XHUMHUYECKUN COCTAB U CTPOEHUE KIETKU

3.1

XYUMHAYECKUNA COCTaB KJIETKH. XHUMHUYECKHE DOJIEMEHTBI: MaKpOdJIEMEHTH, MHUKpPO3JIEMEHTH. Boma u
MI/IHepaJ'II:HLIe BeHICCTBA. CDyHKHI/II/I BOObI U MI/IHepaJ'II:HLIX BCIIIECTB B KIJICTKCE. HO}IL[ep)KaHI/IC
OCMOTHYECKOT0 OazaHca

32

Benxu. CoctaB u crpoeHne 0eIKkoB. AMHHOKHCIIOTHI — MOHOMEpHI OenkoB. He3aMmeHNMBbIe M 3aMEHUMBIC
AMHHOKHCIOTHL. AMHUHOKHUCIOTHBIH COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOM MONEKyJIsl (IEpBUYHAS,
BTOpHUYHAsA, TPETHUYHAas U YETBEPTUUHAs CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buomormueckue
(byHKIUH OEIKOB.

(I)epMeHTLI — OHOJIOTHYECKHUE KaTaJIn3aToOphI. CTpOGHI/Ie (bepMeHTa: aKTHUBHBIN LEHTP, Cy6CTpaTHa$[
CHCHI/Id)I/I'-IHOCTb. KO(,J[)CDMCHTLI. Burtamusbl. OTandus (bepMeHTOB OT HCOPIraHWYCCKUX KaTaJIn3aTOPOB

33

VYrneBoasl: MOHOcaxapuabl (TNIOKo3a, pubo3a M Jae30KkcHpubo03a), nucaxapuisl (caxaposa, JaKTo3a) U
nosiucaxapubl (Kpaxmal, TIMKOTeH, LeJUTioi103a). bruonornyeckue GyHKIMH yriIeBOAOB.

JIMOuapl:  TPUTJIHUIEPUAbLI,  CTEPOHUJIbI dbochomunuael.  'mapodunbHO-ruapodoOHEIE  CBOMCTBA.




Kox

HpOBepfleMbIﬁ IJIEMEHT COACPKAHUNA

buonorunueckue Gyukimy aunuaos. CpaBHEHHE YIIEBOAOB, OCIKOB M JIMIHMI0B KaK HCTOYHUKOB YHEPIUU

34

Hyxneunossie xucnoter: JIHK u PHK. Hykneornner — mMoHOMEpH! HYKIIEMHOBBIX KHCIOT. CTpoeHHE U
dyukuu JJHK. Ctpoenne u dyaxnun PHK. AT®: crpoenue u GyHKIUU

3.5

uTonorust — Hayka o kierke. Kiierounas reopus. MeTo sl H3yueHMsl KIETOK

3.6

Kirerka kak menoctHast kuBas cucrema. OOmue TNMpU3HAKH KIETOK: 3aMKHYTas HapyXHas MeMOpaHa,
Mosekyasl JIHK kak reHeTHUecKHi aIlmmapar, CHCTeMa CHHTe3a OenKa

3.7

Tumel KJIETOK: 3yKapHoTHUeckas M MpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS MPOKApUOTHYECCKON
kineTku. Kirerounast crenka Oaktepuii. CTpoeHHE dYKapHOTHYECKOH KieTkd. OCHOBHBIC OTIHYHS
pPaCTUTEILHON, )KHBOTHON ¥ TPHOHON KIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, IMIIMKOKAIMKC, WX ¢yHKoun. I[lma3marmueckas
MeMOpaHa, e€ cBoiicTBa M ¢yHKuuH. lluronmasma u e€ opranonasl. OmHOMEMOpaHHBIE OPTaHOWUIBI KIIETKH:
sHnomiazMatrueckas cetb (DIIC), anmapar ['ombmku, nuzocombl. [1omyaBTOHOMHBIE OPTaHOMJBI KIIETKH:
MHUTOXOHJpUH, IuIacTUABL. lIpomcxokaeHne MHUTOXOHApUM M mmactuia. Bunmsl mmactun. HememOpanHbIe
OpPraHoOMbl KJIETKH: PUOOCOMBI, KJIETOUHBIN ILEHTP, PECHUUYKHU, XKTYTUKU. DYHKIUM OpraHOMJOB KIICTKU.
Bxiouyenus

3.9

Anpo — perynatopHbelid HeHTp KieTku. CTpoeHue sjapa: siiepHas 00050uka, KapHoIula3Ma, XpPOMAaTHH,
SUIPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(PISHG,Z[C;ITCJ’ILHOCTB KJICTKHN

4.1

OOMeH BellecTB, WM MeTabomu3M. AcCUMWIANUSA  (TUTACTUYECKAH OOMEH) | JMCCUMMWIIALUS
(oHepreTHUeCcKUil 0OMEH) — JIBe CTOPOHBI EIWHOTO Ipoliecca Meradonm3ma. THIbI OOMEHa BEIECTB:
aBTOTPO(HEIH 31 reTepoTpPOdHBIN.
Pojib hepMeHTOB B 0OMEHE BEIISCTB U MPEBPAICHUN DHEPTHH B KJIETKE

4.2

@otocunte3. CmeroBass W TemHOBas (as3pl (orocuHTe3a. Peakiun  ¢porocunTesa. DddexTHBHOCTH
¢orocunTtesa. 3HaueHHE (HOTOCHHTE3A JUIS XKM3HU Ha 3emiie. BimsHue yciaoBuil cpensl Ha (OTOCHMHTE3 U
CIOCOOBI MOBBIIMICHNS €T0 MPOIYKTUBHOCTH Y KyJIBTYPHBIX PACTCHUIL.

XeMocHHTEe3. XEMOCHHTE3UPYIOIKE OaKTeEpHH. 3HAUEHNE XEMOCHHTE3A TS )KH3HU Ha 3eMite

43

OHepreTuuecknii 0OMEH B KJIETKe. PaclneruieHne BeIIecTB, BHIACICHHE M AKKyMYJIHPOBaHHE SHEPTHH B
KIIETKe. DTambl 3HepreTudeckoro oobmena. ['mukonu3. Bpoxkenue u ero Buasl. KucrmoponHoe okucieHue,
WK KJIETOYHOE AbIXxaHue. IPGEeKTHBHOCTL YHEPIETHUECKOro 0OMeHa

4.4

Peakruu MatpuuHoro cuHre3a. I'eHermueckas wuHpopmanus u JHK. Peammszanus reHeTndeckoi
uHpopMalMu B KieTke. ['eHeTHnueckuil Kog U ero cBoicTBa. TpaHckpumnius — mMaTpuuHblidi cuate3 PHK.
Tpancasiuus — 6uocunres 6enka. Koguposanue aMuHokuciotT. Posib pubocoM B buocuHTese Oenka

4.5

Hexnerounsie Gopmbl xu3Hu — BUpychl. MicTopusi otkpeitusi Bupycos (/.M. MBaHoBckuii). OcobeHHOCTH
CTPOEHHSA M KU3HEIESATENbHOCTH BUpycoB. bakrepmodaru. bone3nu pacreHuil, >KMBOTHBIX M 4EJIOBEKa,
BBI3bIBacMbIC BHpycamMu. Bupyc wuMMmyHonedunura udenoBeka (BHUY) - Bosoymurens CIIM/la.
IIpodumakTrKa pacpoCTPAHEHHS BUPYCHBIX 3a00€BaHMI

PasMHOXEHHE 1 WHIAWBUAYAJIbHOC pa3BUTUC OPIraHM3MOB

5.1

KneTouHblii nMKki, WM XKU3HEHHbIM LUK KiIeTkd. MHTepdaza u muto3. Ilpoueccsl, mporekawomue B
unrepdaze. Perumkarmms — peakmus Mmarpudanoro cuaTte3da JHK. Crpoenme xpomocoM. XpoMOCOMHBIH
HaOop — KapuoTun. [MIUTOMTHBIN U TaIUTOMIHBIA XpPOMOCOMHBIE HaOOpHEL. XpoMaTuasl. L{uTonorndeckue
OCHOBBI Pa3MHOKEHHUS M UHIUBHUyaJIbHOI'O Pa3BUTHS OPIaHU3MOB.

Jenenne kierkm — MmutTo3. Craauu murtos3a. lIporecchl, MPOUCXOAIINE HA PA3HBIX CTAIUSX MHTO3A.
Bbronornyeckuii CMBICII MHTO3a

5.2

dopMBl pa3sMHOXKECHHS OPTaHU3MOB: OECIOJIOE W IMOJIOBOe. Buibl 0ecrosioro pa3sMHOXKEHHUS: JeICHUE
HaJBOEC, ITOYKOBAHUE OJHO- M MHOTOKJIECTOYHBIX, CIOPOOOpa30OBaHHWEe, BETETATHBHOEC pa3MHOXCHHE.
M cKyCCTBEHHOE KIIOHHPOBAHHUE OPTAaHM3MOB, €0 3HAUCHHUE JUIS CEJICKITUH
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HpOBepfleMblﬁ IJIEMEHT COACPKAHUNA
ITomoBoe Pa3sMHOXCHHUE, €TI0 OTIINYUA OT 0ecI10/10r0.

Meiio3. Cragnu meiiosa. [Ipouecchl, mpoucxosmme Ha cTagusx Meio3a. [loBeneHne XxpoMocoM B Meio3e.
Kpoccunrosep. bromorndeckuii CMbICHT M 3HAYEHUE Mei03a

54

I'ametorenes — mporiecc 00pa3oBaHUS TOJNOBBIX KIETOK Yy JKMBOTHBIX. [10JOBBIE jKene3bl: CEMEHHUKH H
sugHUKH. OOpa3oBaHWE W PAa3BUTHE IIOJIOBBIX KJIETOK — TaMeT (CrepMaro3ouy], SHIeKIeTKa) —
criepMaTtorere3 W ooreHe3. OCOOCHHOCTH CTPOCHHS SIMIIEKIECTOK M CHepMaTo30ua0B. OIUIOIOTBOPECHHUE.
IlapTeHorenes

5.5

WnnuBunyansHOoe  pasBuThHe  (OHTOreHe3). OMOpHOHaNbHOE  pasBUTHE  (3MOpHOreHes).  JTamsl
3M6pI/IOHaJ]I>HOFO pa3BuTUsA |y TMO3BOHOYHBIX JKHBOTHBIX!: ﬂpOGHeHI/Ie, racTpyJjianus, OpTraHOTCHES.
IMoctamMOproHanbHOe pa3BUTHE. THITB TOCTIMOPHOHAIBHOTO PAa3BUTHUS: NPSAMOE, HETIPAMOe (JIMYMHOYHOE).
BrnmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHbIE BBHI3BIBATH BPOXKIEHHbIE YPOJICTBA.

PocT n Pa3sBUTHC paCTCHHP’I. OHTOreHe3 IIBCTKOBOI'O paCTCHUA. CTPOCHHUEC CCMCHU, CTaJUN Pa3BUTHA

HaCHeI[CTBeHHOCTI) N U3BMCHYNBOCTH OPIraHN3MOB

6.1

[Ipenmer m 3agaun reHeTuku. VicTopus pa3BUTHS T€HETUKU. BKiall poCCHHCKHX M 3apyOCKHBIX YUEHBIX B
pasBUTHE TEHETHUKH. MeTonsl TeHeTHKH (THOPHIONOTHYECKHH, ITMTOTCHETHYECKHH, MOJIEKYIISIpHO-
FeHeTquCKHﬁ). OCHOBHBIE T'€HETHYECKHE IMOHATHA. | eHeTHueckas CHUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax
CKpEIIMBAaHUI

6.2

3aKOHOMEpPHOCTH  HAclie[oOBaHWsl  TPU3HAKOB, ycTaHOBIeHHble [|. Menaenem. MoHoruOpugHOe
CKpelMBaHue. 3aKOH eIuHOo00pa3usi TMOPUIOB MEpBOro MOKoJeHUsA. [IpaBuiio ITOMHHUpPOBaHUS. 3aKOH
paciieryieHus: IpU3HakoB. I nnoresa ynctoTsl raMeT. I1oHOE 1 HEeMoJIHOE TOMUHUPOBAHUE.

Jurnbpuanoe ckpemmBaHue. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB. [IUTOreHeTHUeCKue OCHOBBI
IUTUOPUIHOTO CKpeUIMBaHUA. AHamu3upylollee CcKpemuBaHue. Vcnonap3oBaHHe aHATU3UPYIOLIETO
CKpEIIMBAHUS IS ONPEAETICHUs T€HOTHIIA 0CO0U

6.3

CHCHJ’ICHHOC HaCJI€JOBAaHUC  IIPHU3HAKOB. Pabora T. MopraHa 18(0) CHCIVICHHOMY  HACJIEAOBAHHIO
T'CHOB. HapymeHHe CICIIIICHUA T'CHOB B pe3yiibTaTe KpOCCHHI'OBEpPaA. XpOMOCOMHaS[ TCOpU
HACJIEICTBEHHOCTH. | 'eHeTnueckue KapThbl.

I'eneTuka momna. XpOMOCOMHOC OMpeaACIICHUEC I10JIa. AyTOCOMLI 1 IIOJIOBBIE XPOMOCOMBI. T'oMorameTHbIe U
T'CTCPOTraMCTHBIC OPTaHNU3MbI. HacnegoBanue IIPHU3HAKOB, CIICIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHIBI HM3MEHYMBOCTH: HEHACICACTBEHHAas W HACJCICTBEHHas. Poib cpeasl B
HEHACJICJICTBEHHON M3MEHUYMBOCTH. XapaKTEPHCTUKA MOAH(DHUKAIMOHHON W3MEHYMBOCTH. BapuaruoHHBIH
pAA B BapHalMOHHAs KpuBas. Hopma peaknuu nmpu3Haka. KonmuecTBeHHbIE W Ka4eCTBEHHBIC MPU3HAKH H
nX HopMa peakiun. CBoicTBa MOIMGMHUKAIMOHHON N3MEHYHUBOCTH

6.5

HacnencrBennast, nian T€HOTHIIMYECKAs, N3MEHYUBOCTE. KOMOMHATHBHAS N3MEHUYHBOCTH. MEi03 1 ITOI0BOM
Mporecc — OCHOBA KOMOWHATHBHOM W3MEHYMBOCTH. MyTaloHHas HW3MEHYMBOCTh. Kiaccudukanms
MyTalMii: TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPHYUHBI MyTalid. MyTareHHbIe (aKTOphl. 3aKOH
TOMOJIOTMYECKHX PSLIOB B HacaeACcTBeHHOM n3MeHunBocTy H.M. BaBunoBa

6.6

I'eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKA: F€HEAJIOrMUECKUH,
ONMU3HEIOBBbIM, LUTOTCHETUYECKUH, OHOXMMHUYECKUH, MOJEKyJIsipHO-TeHeTHueckuii. CoBpeMeHHOe
ONpeAeNICHUE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[II[P-ananu3a. HacnencrBenHsle 3a00jieBaHUs 4ejIOBEKa: IeHHbIE 00j1€3HU, OOJE3HHM C HACJIEICTBEHHOM
MPEIPACIONOKEHHOCThIO, XPOMOCOMHBIE O0Jie3HH. CoMaTHYeCKHe W TeHepaTHBHbIC MyTarud. [TpHHIUIIBI
3II0pPOBOTO 00pasa >KWU3HHW, JUArHOCTUKH, MPOQWIAKTHKHA ¥ JICUSHUS TCHETUYECKHUX OoJe3Hel. Meauko-
TeHEeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHE MEAMIIMHCKOW TEHETWKH B TPEIOTBPAIECHUU W JICUCHUHU
FEHETUYCCKHUX 3a00J€BaHMI YeIOBEKa

Cenexnusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH
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7.1

HpOBepfleMbIﬁ IJIEMEHT COACPKAHUNA

Ceneknusi Kak HayKa W TIpoIecc. 3apoklieHue celekuuu u nomectukanus. Yuenue H.U. BaBunora o
HEHTPaX MPOUCXOKIACHUS W MHOT000pa3usl KyJbTYPHBIX pacTeHui. LICHTPHI IpONCXOXKACHUS TOMAITHUX
JKMBOTHBIX. COpT, MOpoja, ITaMM

7.2

CoBpeMEHHBIE METOABI CENICKIMH. MaccoBBIii W HMHAMBUAYAIbHBI OTOOPHI B CEJCKIHMH PACTCHHH H
KMUBOTHBIX. OIlEHKA BSKCTepbepa. bBIM3KOPOJICTBEHHOE CKpelIUBaHUE — UHOpUAMHT. Yucras JIHUHUSL.
CkpenBaHue 4HCTBIX JUHMH. ['ereposuc, umu rubpunHas cuna. HepoiacTBeHHOE CKpelIMBaHHE —
ayrOopunusr. OtpanéHHas ruOpuausanus U e€ ycrmexu. VICKYCCTBEHHBI MyTareHe3 U MOIydeHHE
HNOJIMILIONJOB. JIOCTHIKEHHUS CEIEKLIMU PACTEHUH, )KMBOTHBIX U MUKPOOPIaHM3MOB

7.3

buorexHonorust Kak oTpaciib MPOU3BOACTBA. | eHHast HHXKeHepHsl. JTarlbl co3aanusi pekomounanTHoi JITHK
W TpaHCTEHHBIX oOpraHu3MoB. KierouHas wumxkeHepus. KieTowHble KyJbTypbl. MHKpPOKIOHAIBLHOE
pasMHOXeHHe pacTeHHid. KIIOHHMpOBaHWE BBICOKONPOJYKTHBHBIX CEIIbCKOXO3IHCTBEHHBIX OPraHHU3MOB.
DKOJIOrnYecKre v 3Trueckue nmpodaeMsl. MO — reHeTHYeCKH MOIN(DUIMPOBAHHEIE OPTaHU3MbI

Kon

11 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

DBOJIIOIUOHHAS OMOJIOTHs

1.1

DBOITIOIIOHHAS TEOPHSI U €€ MECTO B OHMOJIOTHH.

CBuzeTenbCTBa  3BOMIOUMU.  IlaleOHTONIOTMYECKUE:  TOCIIENOBATENbHOCTh  IOSIBJIEHUS  BUAOB B
MAJIEOHTOJIOTUYECKOH JIETONHCH, NepexofHble GpopmMbl. buoreorpaduieckue: cXoACTBO U paznuuue GayH u
($I0p MaTEepUKOB U OCTPOBOB. IMOPHOJOTHYECKHE: CXOJCTBA W PA3IMYHMS SMOPHUOHOB DPA3HBIX BHIIOB
MIO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTMYHbIE, aHAJIOTHYHBIE, PYJUMEHTapHbIE OPraHbI,
aTaBU3MBL. MOJIEKYISIPHO-OMOXMMHUYECKUE: CXOJCTBO MEXAHHU3MOB HACICICTBEHHOCTH W OCHOBHBIX
MeTab0JIMYEeCKUX MyTeH Y BCEX OPraHu3MOB

1.2

OBomonmonHas teopus Y. JlapBuna. Ilpeamocsuikn BO3HMKHOBEHUS apBUHU3MA. JIBHKYIUE CHITBI
SBONIOLMU BUAOB 1o JlapBuHy (WM30BITOYHOE pa3MHOKEHHE IIPH OTPAaHHMYCHHOCTH PECYpCOB,
HeolpeenéHHas M3MEHYMBOCTh, 00ph0a 3a CylIeCTBOBaHHE, €CTECTBEHHbIH 0TOOD)

1.3

Cunternueckas teopust 3Bomormn (CTI) u ocHOBHBIE €€ mostokeHnss. MukposBosmonus. lomymsims kak
€IMHMLIA BUJA U 3BOJIIOLIH

1.4

JBmwkymume cunbl ((GakTopsl) 3BOMIOLUHM BUAOB B Ipupoie. MyTalMOHHBIN IPOLECC U KOMOWHATUBHAs
U3MEHYMBOCTD. [lomymsimronnsle BOMHBI U Apeid rexoB. M3omsuus u murparus. EctecTBeHHBIH 0TO0Op —
HaTpaBISIONIAN (GakTop IBoItoIHH. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocobIeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIONHMU. [IpuMepsl MpUCHOCOOIeHUH Y OpraHu3MOB.
ApomMop¢ 03Bl U HIUOATATITAIIH.

Bun u BupooOpasoBanue. Kpurepum Buzaa. OcHOBHBIE (QOpMBI BHA000pa3oBaHUA: Teorpaduueckoe,
9KOJIOTHYECKOE

1.5

MaxkposBomonust. DopMBI  3BOMIOINH:  (QHUIETHUECKAs, TUBEPTEeHTHAS, KOHBEPIeHTHAs, IapaJulelIbHasl.
HeoOpaTtuMocTh 3BOIIOLHH

Bo3HHKHOBEHNE 1 Pa3BUTHE KU3HU HA 3eMIe

2.1

JloHay4yHBIEe TIpE/ICTABICHUS O 3apOXKACHUH XU3HUA. HaydHble TUIOTE3bl BOSHUKHOBEHUS )XH3HU HA 3eMiie:
abuoreHe3 W MaHCHEPMUs. XUMUYECKas 3BOJIONHUSA. DKCIEPUMEHTAIBHOE MOJTBEPIKICHUE XUMHUYECKOH
sposroni. HauaapHble 3Tambl Ouosiorndyeckor sposronuu. I'mnoresa PHK-mupa. IlepBble KIETKH M UX
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

OBOJIFOLIMS. q)OpMI/IpOBaHI/IC OCHOBHBLIX I'DYIIII )KMBEIX OPIaHU3MOB

2.2

PasButne xu3Hm Ha 3emie mo spamM u mepuoaaMm. Karapxeil. Apxeilckas W TpOTEPO30HCKas 3pBI.
[Maneosoiickas 3pa ® e€ TeEepUOABl: KEMOPUHCKUH, OpPJOBHKCKHH, CHIYPUHCKWH, JIEBOHCKH,
KaMEHHOYTOJIbHBIN, TIEpMCKUA. Me3030McKas 3pa U €€ IEpHOABl: TPUACOBBIH, FOPCKHM, MEIOBOM.

Kaitno3olickast spa u e€ mepuonabl: MaJICOTeHOBHIH, HEOTEHOBBIA, AHTPOIIOTEHOBBIM. XapaKTepUCTHKA
KIIMaTa M TEOJOTHIEeCKUX IMporeccoB. OCHOBHEBIC 3Tallbl 3BONIOMUH PACTUTEIHHOTO M JKUBOTHOTO MHPpA.
ApomMopho3bl y pacTeHuil U )KUBOTHBIX. 110sIBIIEHHE, paCIIBET U BEIMUPAHUE TPYII JKUBBIX OPraHU3MOB

23

CucremMa OpraHMYECKOr0 MHUpPa KakK OTpakeHue H3BONIOIHMH. OCHOBHBIE CHCTEMATHUECKUE TPYIIIBI
OpraHHU3MOB

24

3BOJ’IIOIII/I$I YCJIO0BCKaA. AHTpOHOJ’IOI‘I/Iﬂ KaK HayKa. PasBurtue HpeI[CTaBJ'IeHI/Iﬁ O INPOUCXOXKACHUHN YCIOBCKA.
MeTO)Z[I)I N3Yy4YCHHSA AHTPOIIOTCHE3a. CXO,Z[CTBa H pas3jindyusg YCJIOBEKa W XKUBOTHBIX. CucremMaTHuecKkoe
TIOJIOKCHUEC YCJIIOBCKA.

JBmwkymnme cuibl (¢akTopsl) aHTpororeHesa. HacieacTBeHHass M3MEHUMBOCTh M €CTECTBEHHBINH OTOOP.
OO1IEeCTBEHHBIN 00pa3 KU3HHU, M3TOTOBJICHUE OPYAMM TPYAa, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaJiMM W BETBH OHBOJIONHMH YEJIOBEKA: aBCTpaJoONUTEKH, YenoBek ymenbid, Yenosek
npsMoxoasmui, Yenosek HeaHnepTanbckuid, YemnoBek pasymublii. Haxoakn uckonaeMsIX OCTaHKOB, BpeEMsI
CYIIECTBOBAHMS, 00JaCTh PACIPOCTPAHEHHS, 00HEM rOJTOBHOIO MO3Tra, 00pa3 KMU3HH, OPY NI

2.6

UYenoseueckue pacbl. OCHOBHbIE OOJbIINE pachl: eBpoleouaHas (eBpasuiickas), HErpo-aBCTPaJIOUAHAA
(3KxBaTopuUanbHas), MOHIOJIOUJHAs (a3UaTCKO-aMepuKaHcKas). YepThl IPUCIIOCOOIEHHOCTH MpeACTaBUTENei
YeJIOBEUECKUX Pac K YCIOBUSM CyliecTBOBaHMs. ENWHCTBO denoBedyecknx pac. Kputuka pacusma

OpraHu3Mbl H OKpYKaromas cpesa

3.1

DKoJjoruss Kak Hayka. 3aJadyd W pa3fenbl dKOJIOTHH. MeToAbl DKOJOTHMYECKUX HCCIelOBaHUM.
DKoJIoTHYecKoe MUPOBO33peHHe. Cpeibl OOMTaHUS OPTaHU3MOB: BOJHAS, HA3€MHO-BO3AYIIIHAS, TIOYBCHHAS,
BHYTPUOPTaHU3MEHHAs

32

Oxonorndeckue (aktopel. Kmaccudukarus skonorudeckux (GakTopoB: aOMOTHYECKHE, OWOTHYECKHE U
aHTponoreHusle. JIeHcTBHE DKOIOTHUECKUX (PAaKTOPOB HA OPraHHU3MBbI

33

Abunotnieckue (GpakToOpHl: CBET, TEMIeparypa, BIakHOCTh. DoToneproansM. IlpucmocobneHust opraHu3MoB
K JeiicTBUI0 abuoTHYeCcKUX (hakTopoB. buosiornueckue puTMel

34

Buotnueckue dakropbl. Buasl OMoTHYECKMX B3aUMOJICHCTBUNA: KOHKYPEHIIMS, XUIITHUIECTBO, MAPa3UTU3M,
MyTyallu3M, KOMMEHCAIH3M (HaxXJeOHHYECTBO, KBApTHUPAHTCTBO), aMEHCAIN3M, HEWUTpaiu3M. 3HAUYCHHE
OMOTHYECKHX B3aMMOJENCTBUIN JUIS CYIIECTBOBAHUS OPraHM3MOB B IIPUPOIHEIX COOOIIECTBAX

35

DKOJIOTHYECKUE XapaKTePUCTUKK Tomynsinun. OCHOBHBIE TOKa3aTeNd MOMYJISIIHUU: YHCICHHOCTb,
IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUrpauus. J[MHaMUKa YMCIEHHOCTH MOMIYJILHMU U €€
peryysuus

Co00111ecTBa U YKOJIOTHYECKUE CUCTEMBI

4.1

Coo0riecTBo opraHnu3mMoB — OuoreHo3. CTpYKTypbl OMOIICHO3a: BHIOBAs, IPOCTPAHCTBEHHAS, TPOPHIECKas
(mumeBas). Bugbl-noMmuHaHTEL. CBS3U B OMOIIEHO3€E

4.2

DKOJIOTHYECKUE CUCTeMBbI (3KocucTeMbl). loHsATHEe 00 3KocucTemMe M OuoreoreHosze. DyHKIMOHATBHBIE
KOMIIOHEHTBI 3KOCHCTEMBI: TIPOJIYIIEHThI, KOHCYMEHTHI, pelylIeHThl. KpyroBopoT BEemecTB U MOTOK SHEPTUN
B 9KocucrteMe. Tpoduyeckue (MHIIEBbIC) YPOBHH SKOCHCTeMBI. Ilumenbie menu u cetd. OCHOBHBIE
MOKa3aTeNu dKOCHUCTEMBI: OMomacca, IpOoAyKIHs. DKOJOTUUECKUE MUPAMUIBL NPOAYKIIMH, YHCICHHOCTH,
6rnomMaccel. CBOICTBA DKOCHCTEM: YCTOMYHUBOCTD, CAMOPErYIISIHs, pa3BuThe. CyKIeCCHs

43

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCcTEMa XBOMHOTO MJIH IIMPOKOJIUCTBEHHOIO Jeca.
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IIpoBepsieMblii 3JIeMEHT COAEP:KAHUA

AHTpOHOI‘eHHLIC OKOCUCTCMEI. AFpOBKOCI/ICTCMBI. yp603KOCI/ICTeMBI. buonoruueckoe u XO035IUCTBEHHOE
3HA4YCHUEC arpO3KOCUCTEM U yp603KOCI/ICTeM.

BuopaszHooOpasue kak (pakTop ycToWuyruBOCTH 3KocucTeM. CoxpaHeHHe OHOJOTHYSCKOro pa3HooOpas3us Ha
3emie

VYuenue B.U. Bepnanckoro o 6uocdepe. ['paHuIpl, coctaB u cTpykrypa 6uocdepsl. JKrBoe BEIecTBO U €ro
¢byukuuu. OcobernocTr 6rochepsl Kak riaodanbHO# 3KocucTeMbl. J[MHAMIYECKOE PaBHOBECHE U 0OpaTHAs

44 cBs3p B Omocepe. KpyroBopoTsl BelIeCTB M OMOTCOXMMUYECKHE IUKIIBI AIEMEHTOB (YIiepoaa, a3oTra).
30HaIBHOCTE Onocdepnsl. OCHOBHBIE OMOMBI CYIITH
YenoBeuecTBO B Onochepe 3eMin. AHTpOIIOreHHbIe H3MEHEHUs B Orocdepe. [1o0atbHbIE SKOJIOTHYECKHE
MPOOJIEMBI.

4.5

OHOJIOTHHU M OXpaHa IPHPOIbI

OcHOBa palMOHAJIBHOIO YIPaBJIEHUS IPUPOAHBIMM pEeCypcaMH M MX HCIONb30BaHUe. JlocTuxeHus

Onenka IJIAHUPYEMBIX PE3YyJAbTAaTOB oﬁyqunﬂ. Cucrema OIICHUBAHUA

Bun xoHTpOIIS

BCACHHUC TCTPaaH

BUPTYQJIbHBIM IPAKTUKYM

KOMOHMHHMpOBaHHAs padoTa

KOHTpOJIbHAs pab0Ta/IPOMEKYTOUHAS aTTECTAIIUS

HccleI0BaTeIbCcKas pabora

KOHKYPC

JIOKJIAJT

KOH(EepEeHITHS

HE3aBUCUMAA JUATHOCTHUKA
(MIIKO, BITP, ETKP)

TCCT

OJIMMIINaaa

71a00paTOPHEIN OIIBIT

YCTHBIA OTBET

y4eOHOE YIIpaKHECHHE

nudpoBOe JOMAIIHEE 3aJaHNe

DKCTICpUMEHTaIbHAs paboTa

KpI/ITepI/II/I BBICTABJICHUS OLICHKH I10 IIPEAMCETY

Kputepyu U HOpMBI OLIEHKH 3HAHMHA W YMEHHIl 00y4aromIUXCH 32 YCTHBII

OTBeT.
Ouenka "5" cTaBUTCS, €CIU YUCHHUK:



1. Tloka3piBaeT rayOOKO€ M TIOJHOE 3HAHUE W TMOHMMAHHE BCEro MPOrPaMMHOTO
Marepuana;

[OJIHO€ TOHHMMAaHWE CYIIHOCTH pPAacCMaTPUBAEMBIX TMOHATHUM, SBICHUUA U
3aKOHOMEPHOCTEW, TEOPH, B3AUMOCBSA3EH.

2. YMeer CcOCTaBUTh IMOJHBIM W NPAaBWIBHBIA OTBET HAa OCHOBE H3YyYEHHOTO
Marepuana;

BBIJICJISTh  [JIaBHBIE  MOJOKEHUS, CaMOCTOATENIbHO  IOJATBEPKIAaThb  OTBET
KOHKPETHBIMU TIpuMepamMu, (GakTamMu; CaMOCTOSITEIbHO W apryMEHTHPOBAHO JelaTh
aHayiu3, 0000IICHMS, BLIBOJIBI,

YCTaHABJIMBATh MEXIIPEIMETHbBIE CBS3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUM )
U BHYTPUIIPEIMETHBIC CBSI3U, TBOPUECKU MPUMEHSATH MOJYYEHHBIE 3HAHUSI B HE3HAKOMOM
CUTyalliu; TOCJIeIOBATENIbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0O€30IIMOOYHO H3JaraTh
y4eOHbII MaTepHall.

YMeeT cocTaBisATh OTBET B JIOTUYECKOW MOCIEIOBATEIBHOCTH C MCIOJIb30BAHUEM
OPUHATOM TEPMUHOJIOTHH; JeliaTh COOCTBEHHBIE BBIBOJIbI; (OPMYIMPOBATH TOYHOE
ONPENEICHUE U UCTOJKOBAHUE OCHOBHBIX MOHATHUM, 3aKOHOB, T€OpHil. MOXKET IpH OTBETE
HE TIOBTOPSTH JOCIOBHO TEKCT YYEOHHKA; W3JlaraTh, MaTepuall JIMTEPATYPHBIM SI3BIKOM;
OpaBWJIbHO © OOCTOSITEIRHO OTBEYaTh HA JIOMOJHUTEJIbHBIE BOMPOCHl  YUUTENS;
CaMOCTOSITEJIbHO Y PallMOHAJILHO HCMOJIb30BaTh HATJIAIHbIE MOCOOUs, CIPaBOYHBIE
MaTtepualbl, y4eOHUK, IOMOTHUTEIBHYIO TUTEPATypPy, IEPBOUCTOYHUKH;

OPUMEHSATh CHCTEMY  YCIIOBHBIX O0O3Haue€HM TIpU  BEJACHUM  3amucei,
CONIPOBOKIAFOIIUX OTBET;

MCITIOJIB30BATh JJI IOKA3aTelIbCTBA BHIBOJIOB U3 HAOIIOJICHUHN U OTIBITOB.

3. CamocTOsATEnHHO, YBEPEHHO M 0€30IMO0YHO MPUMEHSET MOJyUYCHHbBIE 3HAHUS B
pelieHud MpoOJieM Ha TBOPYECKOM YPOBHE; JOMYCKAaeT HE 0ojiee OJHOTO HEMouETa,
KOTOPBIM JIETKO HCHPABISIET MO TPeOOBAHUIO YUMTEINS; UMEET HEOOXOJMMBbIC HAaBBIKU
paboThl ¢ mpubOpaMH, YepTEKaMH, CXeMaMu, rpaduKkaMu, KapTaMH, COIYTCTBYIOUTUMHU
OTBETY; 3aIIUCH, COIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka 4" craButcs, €Cli YYEHUK:

1. TToka3bIBaeT 3HaHUS BCEr0 U3yYEHHOTO MPOTPAaMMHOTO Matepraia. J{aét moaHbIi
U TpaBWIbHBIA OTBET HAa OCHOBE HW3YUYEHHBIX TEOPH; JOMYCKAE€T HE3HAYUTEIbHBIE
OMMOKK W HEMOYEThl TMPU BOCHPOU3ZBEICHUM HM3YYEHHOTO Marepuayia, HeOOIbIIne
HETOYHOCTH MPHU HCIOJIb30BAHUM HAYyYHBIX TEPMUHOB WJIM B BBIBOJAX, OOOOIICHUSIX U3
HaOmroeHuii. Martepuan uzjaraeT B ONpeNeTEHHON JIOTHYECKOW MOCIIeA0BaTEIbHOCTH,
IpY 3TOM JIONYCKAeT OJHY HErpyOyro OomMOKY Wid He Oojee ABYX HEIOYETOB, KOTOPHIC
MOXKET HCIPAaBUTh CaMOCTOSITEIbHO TMpU TpeOOBAaHUU WM HEOOJNBIION IMOMOIIU
MIPENnoAaBaTest; MOATBEPKIAET OTBET KOHKPETHBIMH MPUMEPAMU; MPABUIILHO OTBEYAET Ha
JOTIOJIHUTEIIbHBIE BOIPOCH! YUHUTEIIS.



2. YMeer CaMOCTOATENBHO BBIJIEIATh TJABHBIE TMOJOXKEHUS B HW3YYEHHOM
MaTepuaiie; Ha OCHOBaHMM (aKTOB W MPUMEpPOB 0000IIaTh, Jd€NaTh BBIBOJBI.
VYcTanaBnMBaTh BHYTPUIIPEIMETHBIE CBS3U. MOXKET NMPUMEHATH MOJyYCHHBIC 3HAHUS HA
IIPAKTUKE B BUIOM3MCHEHHOW CHUTYallud, COOIIOJATh OCHOBHBIC TMpaBUia KYJIBTYPHI
YCTHOM PEYH; UCTIOJIB30BaTh MPU OTBETE HAYYHBIC TEPMUHBI.

3. He oOmamaer mOCTaTOYHBIM HaBBIKOM pPabOTHI CO CIPABOYHOM JIUTEPaATypOH,
YYCOHUKOM,

MEPBOMCTOYHUKOM (TIPABUIILHO OPUEHTHPYETCS, HO pabOoTaeT MEJIEHHO).

Ouenka "3" cTtaBUTCSA, €CJIM YUCHUK:

1. YcBanBaeT OCHOBHOE CoJiepKaHie Y4eOHOT0 MaTepuraia, HO UMeeT PoOebl, He
MPETATCTBYIONINE JaTbHEUIIIEMY YCBOSHHUIO MPOTPAMMHOT0 MaTepHraa.

2. HWzparaer wmaTepwall HECHUCTEMaTHU3UPOBAHHO, (GparMeHTapHO, HE Bceraa
MIOCJICIOBATEIHHO; TTOKA3bIBACT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTICIBHBIX 3HAHWUN
U yMEHHUH; ciabo apryMeHTHUPYET BBIBOJLI M OOOOIICHMS, AOMYCKAET OLIMOKUA MPU HX
bOopMyIMpPOBKE; HE MCIOJIB3YET B KAayeCTBE JIOKA3aTeNIbCTBA BBIBOABI U 00O0OIIEHUS W3
HAOJIIO/ICHHM, ONBITOB WJIM JIOMYCKAaeT OMMOKH TPU MX HW3JI0KEHUH; JA€T HEUYETKUE
OIPEICIICHUS TTOHSITHI.

3. UcnbIThIBaeT 3aTpyJHEHUSI B IPUMEHEHUN 3HAHUNA, HEOOXOMUMBIX JIJIST PEIICHUS
3a/1a4 Pa3IuvIHBIX THUIOB, MPAKTUYCCKUX 3aaHUM; TPU OOBICHECHHH KOHKPETHBIX SBJICHHUMA
HAa OCHOBE TEOPHMA M 3aKOHOB; OTBEYACT HEIMOJHO Ha BONPOCHI YYUTENS WIN
BOCIIPOM3BOJIUT COJIepKaHUE TEKCTa y4eOHHMKAa, HO HEIOCTATOYHO MOHUMAET OTIEIbHBIC
MOJIOKEHUS, UMEIOIINE Ba)KHOE 3HAYEHHE B ITOM TEKCTE, JIOMYyCKas OJIHY-IIBE TI'pyObie
OIIIHUOKH.

Ouenka "2" craButcs, €CliM YYEHUK:

1. He ycBamBaeT 1 He pacKphIBaeT OCHOBHOE COJICp)KaHKE MaTepHalia; He 3HACT WU
HE TTOHUMAET 3HAYUTEIHHYIO YaCTh MPOTPAMMHOTO MaTepHraia B Mpeetax MOCTaBICHHBIX
BOITPOCOB; HE JIeJaeT BHIBOJIOB U 000OIIEHUM.

2. Umeer cnabo chopMUpOBaHHBIE U HEMOJHbIE 3HAHUS, HE YMEET MPUMEHSTh UX
U pelIeHUU KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHui 110 00pasiry.

3. Ilpu oTBeTe Ha OAMH BOIPOC JOITyCKaeT 0oJiee NBYX IpyObIX OmHOOK, KOTOpPHIE
HE MOXET

UCITPaBUTh JaXKe MPU TTOMOIIN YIUTEIIS.

Kpurepuu u HOpMBbI OLIECHKH 32 J1a00paTOpHbIE PadOTHI.

Ouenka «5» cTaBUTCA B TOM CIIy4ae, €CJIU yJallunucs:

a) BBIMOJHUI pabOTy B TMOJHOM oO0BeME C COOJMIJCHUEM HE0OXOaUMOMN
MOCJIEIOBATEILHOCTH MTPOBEACHHUS OINBITOB U U3MEPEHUM;

0) CaMOCTOSITENIbHO U pAlMOHAIBHO BBHIOpA] U TOATOTOBWIJI JJisi ONBITa BCE
HEeoOXonuMoe O00OpyIOBaHME, BCE OMBITHI TIPOBEI B YCIOBUSAX U PEXKHMaX,
00eCIeunBaOIIMX MOJIYYCHUE PE3YJIbTATOB M BHIBOJIOB C HAMOOJBIIIEH TOUHOCTHIO;



B) B IPEACTAaBICHHOM OTYETE€ NPABUJIBHO U AKKYpaTHO BBIMOJHHI BCE 3aIUCH,
TaOJIUIIBI, PUCYHKH, YEPTEIKU, TPAPUKU, BEIYUCICHUS U CIIETaNl BHIBOIBL,

I') IPAaBUJIBHO BBIMOJIHUII aHAJIU3 TOTPEITHOCTEH;

1) coOmronan TpeboBaHus 0€30MaCHOCTH TPY/Ia.

Ouenka «4» CTaBUTCS B TOM CITy4dae, €CJIH BBIIOJIHEHbI TPEOOBAHMS K OLICHKE S5, HO:

a) ONBIT MPOBOJWJICS B YCIOBUSX, HE OOECIEUMBAIOIIUX JTOCTATOYHON TOYHOCTH
U3MEPEHNM;

0) OBLIIO JOIMYIIEHO JBa-TPU HEJOoYeTa, Wi He 0oJjiee OJHON HerpyOol OmMOKH U
OJIHOTO

HEJ0YeTa.

Ounenka «3» cTtaBuTcs, eciiu paboOTa BBHINOJHEHA HE IMOJHOCTHIO, HO 00bEM
BBITIOJTHEHHON YacCTH TaKOB, YTO MOKHO CJIeJaTh BBIBOJIbI, WJIM €CJIM B XO0JI€ MPOBEACHUS
OTIBITA U U3MEPEHHM OBLITN JOMYILEHBI CIACAYIONTNE OIITMOKHU:

a) OMBIT MPOBOJWJICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MPHUBENIO K MOJYUYEHHUIO
PE3yIBTATOB C OOJIbIIIEH MOTPEUTHOCTHIO,

0) Wi B otueTe ObUTH JOIMYIIEHBI B OOIIEH CIOKHOCTH HE OoJiee NBYX OMIMOOK ( B
3aMuCSIX CIUHUIl, U3MEPEHUSIX, B BBIUUCICHUSIX, TpauKax, TaOIUIaX, CXeMaxX, aHaIu3e
NOTPEIIHOCTE U T.1.), HE NPUHUUIHAIBHOTO JJisi JaHHOM paboThl XapakTepa, He
MOBJIUSBIINX HA PE3YyJIbTAT BHITIOJHEHMUS,

B) WJIM HE BBINIOJIHEH COBCEM WM BBHITIOJIHEH HEBEPHO aHAIU3 MOTPEITHOCTEMH,

r) Wid paboTa BHIIIOJIHEHA HE MOJIHOCTHIO, OJHAKO OOBEM BBIIIOJIHEHHOW YacTH
TaKOB, YTO TMO3BOJISET MOJYYUTh MPABUIBHBIE PE3YyJbTAaThl U BHIBOABI 10 OCHOBHBIM,
NPUHITMITHATBHO BaKHBIM 33/1a4aM paOOoThl.

Ouenka «2» CTaBUTCA B TOM ClIy4ae, €CJu:

a) paboTa BBIMOJIHEHA HE TMOJHOCTHIO, 1 00BEM BBIIOJHEHHON 4YacTH palbOTHI HE
MO3BOJISET ClIeNIaTh MPABWIHHBIC BBIBOBI,

0) WIX ONBITBI, W3MEPEHHUs, BBIUUCICHUS, HAOMIOJAEHUS MPOU3BOAMINCH
HENPaBUIBHO

B) WJIM B X0J/ie pa0OThI U B OTYETE OOHAPY>KUIIUCH B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEUCHHBIE B TPEOOBAHUSX K OIEHKE «3».

B Tex cuayuasix, Korja yyamnuiicss TIOKa3al OpUTHHAIBHBIA U Hambosee
palMOHANIbHBIN MMOJX0/1 K BBITTOJIHEHUIO paOOThI U B MpoIecce pabOThl, HO HE U30ekKal TeX
WJIM MHBIX HEJIOCTAaTKOB, OIICHKA 32 BBIMOJHEHUE PA0OTHI 0 YCMOTPEHUIO YUUTEST MOMKET
OBITH MOBBIIICHA IO CPABHEHUIO C YKA3aHHBIMU BBIIIIE HOPMaMHU.

JlabopaTopHble pabOThl MOTYT MPOBOJUTHCA KaK MHIMBUIYAIbHO, TaK U JJISl TIAPbI
WIM TPYIIbl y4yamuxca. B CBs3W ¢ TeM, 4TO OOJBIIMHCTBO JAOOPATOPHBIX OMBITOB
y4Yaluecs BBIMOIHIIOT (PPOHTAIBHO U CYIIHOCTh OMBITOB BBISICHSETCS HA YPOKE, OIEHKH
3a UX ONHUCAaHHME BBICTABIISITH BCEM ydamuMmcsa He cieayeT. OLEHKY YYEHUKY MOKHO
BBICTABUTH MPU €T0 AKTUBHOM YYaCTUU B OOCYKJICHUU MaTepuala, ObICTPOM BBITIOJIHEHUU



OMBITOB, TpPaBWJILHOM uUX aHanmu3e. [loaToMy mabGopaTOpHBIE OMBITHI MO OHOJOTUU
OIICHUBAIOTCS BHIOOPOYHO.

TecTupoBanue

OT1merka «5» CTaBUTCS, €CIM YYEHHMK BBINOJHUI NpaBwibHO OT 80% mo 100% ot
oO1wero yucna 0amion

OTmeTKa «4» CTaBUTCS, €CIIM YYEHUK BBINOJHWI TpaBuwibHO oT 60 % 10 79% ot
o0111ero uncia 0ayuioB

OT1meTtka «3» cTaBUTCS, €CIM YYEHUK BBIOJHWI IpaBUiibHO OT 35 % 1o 59% ot
oO1ero yucia 0amios

OTMeTKa «2)» CTAaBUTCS, €CIM YYCHUK BBITIOJHUI TPaBWIBHO MeHee 35 % ot
oOwiero yucia 0aaioB WM HE NPUCTYNWI K paboTe, UM HE IPEICTaBUII HA IPOBEPKY.

Ouenovnbie cpeAcTBa (MaTepHaJIbl) I TEKYLIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCcTAMU 00YYAIOLIMXCH 110 MPeAMeTYy.
IIpuMeThI TECTOBBIX 3aJaHUH
[uTonorus.

1. 'oTOBBIMU OpraHUYECKMMHU BEIIECTBAMH MUTAKOTCS OPTraHU3MBbI
1) aBTOTpOdHI 2) retepoTpodsl
3) xeMoTpOdBI 4) poroTpodsl

2. Ponb k1€eTOYHOM TEOpUH B HAYKE 3aKJIFOYAETCS] B TOM, YTO OHA:
1) pa3bsicHuIIa MEXaHU3M 3BOJIOLINHU

2) omnuMcalia OpraHoU bl KIIETKU

3) BbISIBUJIA DJIEMEHTAPHYIO CTPYKTYPY KU3HU

4) BeISIBUJIA POJIb SIAPA U XPOMOCOM B KJIETKE

3. Kneto4Hasi cTeHKa paCTHTEIBHBIX KIETOK MIPEUMYIIIECTBEHHO COCTOHT HU3:
1)caxapo3bl 2) rIuKoreHa 3)0enka 4) IeIITI0JIO3BI

4. BaxxHy10 pOJIb B )KU3HU KJIETKU UTPAIOT JIUMHU/IbI, TAK KaK OHU
1) sBnsitoTCS hepMeHTaMu 3)ciay’KaT UCTOUHUKOM SHEPIHH
2) pacTBOPSIIOTCS B BOJIE 4)10aAepKUBAIOT MOCTOSTHHYIO CPely B KIIETKE

5. CBs3b, BO3HUKAIOIIAS MEXAY A30TUCTHIMM OCHOBAHHMSIMU JBYX KOMIIJIEMEHTAPHBIX
uenei JIHK, -

1) vonnas 2) nentuaHas 3) BoopoOIHAS 4) KoBaJIEHTHAsI MOJIAPHAs

6. PubonykienHOBbIe KHUCIOTHI B KJIETKaX y4aCTBYIOT B:



1) GuocunTe3e OENKOB 2) perymnsiiuu oOMeHa KUPOB
3) oOpa3zoBaHHH YTIIEBOIOB 4) XpaHEHUH HACJIEICTBEHHON WH(MOpMAIUu

7. Ilpoueccamu )KU3HENESTENBHOCTH B KIIETKE YIIPABIISET
1) uuronnazma 2) a1po
3) MUTOXOHAPHUS 4) KJIETOYHBINA LEHTP

8. KneTku pacTeHuil B OTIMYUE OT KJIETOK KUBOTHBIX HE CIOCOOHBI:
1) ocymiecTBIATh IbIXaHUE 2) K arouuTosy
3) ocymecTBIsATh (POTOCHHTES 4) k cuHTe3y Oenka

9. BreimumuTe OykBBI, 0003HAUYAIOIIME 3JIEMEHTHI BEPHOTO OTBETa HA BOIPOC: KICTKH
KaKHUX OpPraHu3MOB UMEIOT IJIOTHYIO 000JI0UKY (KJIETOYHYIO CTEHKY)?

A) KUBOTHBIX I') rpu6oB
b) pacrennii J1) BupycoB
B) uenoBeka E) Gakrepuii

10. YcraHoBuTe COOTBETCTBUE MEXKIY (YHKIIMEH COEIUHEHHS U OMOMOJIUMEPOM, st
KOTOpPOT'O OHA XapaKTepHa.

OYHKIIMA BUOITOJIMMEP
1) o6pa3oBaHME KIETOYHBIX CTEHOK A) nonucaxapua
2) TpaHCIIOPTUPOBKA AMHUHOKHCIIOT b) HyKIIenHOBas KUCIIOTA

3) XpaHeHue HacIeACTBEHHON HHPOpMAIIIH
4) CIlyUT 3alaCHbIM MUTATEIbHBIM BEIIECTBOM
5) oOecrieunBaeT KIETKY SHEPIHen

BHGPFGTHKa KJeTKH. buocunrTes 0ejika

1. CmbIca aHAAPOOHOTO TIIMKOIN3a 3aKITH0YAETCs B!

1) nonyyenuu AT® B OTCYTCTBUHU KHCIIOPOJa

2) ob6pazoBanuu TI0K036I, AJ[D, CO

3) obpazoBanum 36 monexyn AT®, TI0K036I, BOJBI

4) 6eCKHCIIOPOITHOM pacIiajie 0€JIKOB Ha aMUHOKHCIIOTHI

2. 'maBHBIM HCTOYHUKOM DHEPTUU TIPH TIUKOIN3E SABIISICTCS:
1) 6emox  2) rmroko3a 3) ATD 4) xxup



3. DHeprusi NOJIHOTO OKUCIIEHUS IIOKO3bI UIET Ha!
1) cunte3 AT®, a 3aTeM UCTIONB3yETCSI OPTaHU3MOM
2) cuHTe3 0enKoB, a 3aTeM Ha cuHTe3 ATD

3) oOpa3oBaHKEe KUCIOPOJa

4) cuHTE3 YIJIEBO/IOB

4. TpaHCKpPUIILIHS — ITO MPOIIECC:

1) pennukanuu JJHK

2) cunre3a n”PHK

3) cunTe3a Oenka

4) npucoenunenust TPHK k amuHokucnore

5. Ecim ammnHokuciora koaupyercs komonom YIT, to B JIHK eMy cooTBeTcTByeT
TPUILIET:

HTOon - 2) ArT - 3)vou - 4) Al

6. [lapa romosiornuHbIX XpoMocoM B MeTagaze muto3a cojaepxut JJHK B konnuectse:
1) nByX MoJeKyn 2) 4eThIpex MOJIEKYJ
3) BOCbMU MOJIEKYJ 4) 0JTHOM MOJIEKYJIBI

7. Hanbonee mmrenpbHON (a30il B )KU3HECHHOM ITUKJIC KIIETOYHOTO SI/Ipa SIBISICTCS:
1) mpodaza 3) meradaza 3) anadaza 4) uarepdaza

8. B siape 3uroTsl y 4esoBeKa COAEPIKUTCS XPOMOCOM:
1)22 2)23 3) 44 4) 46

9. Boibepute Tpu npuU3HAKA, XapaKTEPHbIE 111 Meio3a.

A) IIpoucxonur /iBa IeJIEHUS] UCXOIHOTO OYHOTO sIpa.

b) [IporekaeT B SIMYHUKAX U CEMEHHUKAX MHOTHUX YKUBOTHBIX
B) CoxpansieTcss MaTepuHCKUN HA0Op XpOMOCOM

I') IlpoucxoAUT KPOCCUHTOBEP

J1) Jlenenuto noaBepraroTCsi COMaTUYECKUE KIETKU

E) PacnipocTpanen cpeau npocTeidmx, pacTeHui, rpuooB

10. CooTHecHuTe 0OCOOEHHOCTH CIIEPMATO- U OBOT'€HE3a C X OCOOCHHOCTSIMHU
OCOBEHHOCTH IMPOLECC

1. ITpoTekaeT B ceMEHHUKaX A) CnepmatoreHes
2. IIpoTekaer B SMYHUKAX b) OBorenes



3. Haumnaercst y sMOproHa

4. B pesynbrare obpasyercs 4 raMeThbl

5. HaumHaeTcs B moApPOCTKOBOM BO3pacTe

6. 3aBepiaercst oOpa3oBaHUEM OJHOM MOJHOLIEHHOW TraMeThl.

1 2 3 4 5 6

Mﬂorooﬁpa3ne JKUBBIX OPraHu3MoB

1 Mykop MOHO BCTPETUTH Ha (B)
1) nepeBe  2) BinaxkHoM xjebe3) mouBe  4) 3makax

2. Bopopocnu nuTaroTcs
1) co3naBasi opraHMYeCKHE BEIECTBA U3 HEOPTaHUUECKHUX
2) moTpeOsisi TOTOBBIE OPTAaHMYECKUE BEIIECTBA
3) co3naBasi HEOPraHMYECKHUE BEIIECTBA U3 OPTaHUUYECKUX
4) cnocobamu 1 u 2.

3. Kopo6ouka co cmopamMu y MXOB — 3TO
1) camocTodTenbHOE pacTeHue 2) Mapa3uTUPYIOLas YacTh MXa
3) 3eseHast HUTH 4) rametopuT

4. OnoI0TBOPEHNE Y NAIIOPOTHUKOB MPOUCXOAUT
1) Ha THCTBX 2) B CIIOpaHTUsAX
3) B IBeTKax 4) Ha 3apOCTKe

5. B )KeHCKHX IMIKIITKaX COCHBI 00pa3yroTCs
1) nbLIBLIEBBIE MEIIKU 2) cems3ayaTKu
3) cropsl 4) ¥ IBUIBLIEBBIE MEIIKU U CEMsI3a4aTKU

6. L[BeTOK MOKPHITOCEMEHHBIX PACTCHUI, B KOTOPOM OOpPa3yIOTCS MYKCKHUE M JKCHCKHE
MIOJIOBBIC KJICTKH, HA3BIBAIOT
1) ToIYMHOYHBIM  2) 000€TOoJIbIM  3) BEreTaTUBHBIM 4) MMECTUYHBIM

7. 3aboJieBaHUE KOKH — YECOTKY BBI3BIBAET
1) mapazutnyeckuii rpuOOK  2) mpocTeiniee ;KkUBOTHOE
3) kiteny 4) Bupyc



8. Jlus ckellera NTUL XapaKTEPHO HAIW4YNE
1) rpyiuHbI ¢ KUIieM 2) BHEIIHETO CKeJeTa
3) ceMu HIEHBIX TO3BOHKOB ~ 4) COXpaHEHHUE XOP/bl Y B3pOCIOro )KMBOTHOIO

9. VkaxuTe 0COOEHHOCTH, XapaKTepHBIE JJIsl TOIOCEMEHHBIX PAaCTeHUN
1) *xu3HEeHHBIE (POPMBI — ICPEBbS U KYCTapHUKH
2) HEe UMEIOT MPOBOSIIEH TKaHH
3) ceMs3a4aTKu PACIOIOKEHBI OTKPBITO HA YEITyHKaX
4) MUCThsI UTOJIbYATHIE
5) pa3sMHOKaIOTCs CIIOpaMHU
6) MOA3EMHBIN OpraH — pU30H]L

10. YcTaHOBUTE COOTBETCTBHE MEKY OCOOCHHOCTBIO CTPOEHUS U XOPAOBBIM KUBOTHBIM

OCOBEHHOCTHU CTPOEHUA XOPJOBOE XXNBOTHOE
A) umeercs xopja 1. ma”HETHUK
b) nmeercs no3BOHOUYHUK 2. peIObI

B) opran Bbl€IEHHS — TOYKHU

I') oprau BbLAEIIEHNS — U3BUTBIE TPYOOUKHU
J1) umeercs miiaBaTesbHbIN My3bIph

E) umeercs ronoBHoON MO3r

A B B r i} E

JKOJIOrus

1. B3aumocBs3b KIICIIAa W IIOKPOBOB TCJIa MIJICKOIIUTAOMICTO JKWUBOTHOI'O HA3bIBAIOT

(bakTOpOM cpeibi:
1) 6uotnueckum  2) aOMOTUYECKUM 3) aHTPOTIOTEHHBIM 4) OTpaHUYHBAIOIIUM

2. ITIpumepom aHTPOMOreHHOTO0 (PaKTOpa CPeAbl CIYKUT:
1) yBenuuenue 3yOpoB B 3al10BETHUKE
2) B3aUMOCBS3b MEXK/1Yy YUCICHHOCThIO HACEKOMBIX U JISATYIIEK
3) rubenb OpraHu3MOB NPU U3BEP>KEHUU BYJIKaHA
4) yBeTU4EeHHE YMCICHHOCTH ITHUII IPU OOUITUU KOpMa.

3. IIpuMepoM MEXKBUAOBBIX OTHOIIEHUN SIBIIICTCS:
1) 6oppba camM1IOB 3a CaMKy
2) B3aMMOCBSI3U 0COOEH OJTHOM TOMYJISIIIUU



3) OTHOLIEHUE Mapa3UT-X035IUH
4) KOHKYpEHLIHS MEXKITY MOJIOJHSIKOM M UX POJIUTEIISIMU

4. K HecTaOWJIBHBIM 3KOCUCTEMAM OTHOCSIT:
1) xBOWHBIN JIEeC 2) KOBBUIHHYIO CTEIIb
3) NILIEHUYHOE TOJIe 4) sKBaTOpUAJILHBIN JIEC

5. PenynienTamu B OMOLIEHO3€ MMPECHOTO TPOTOYHOTO BOJI0OEMA SIBIISIOTCS
1) 6GakTepuu THHCHUS 2) BOJIHbIE HACEKOMBIE
3) pacTUTENbHBIE PHIOBI 4) Bomopociu

6. B xakom HampaBJIeHUH OCYIIECTBIISIOTCS MUIIEBBIE U YHEPTETUUECKUE CBI3U
1) KOHCYMEHTBI—TNPOAYLICHTHI—PEAYIICHTHI
2) peayleHTbl—KOHCYMEHThI— POy IICHTHI
3) npoayleHTHI—KOHCYMEHT—PEeTyIIEHThI
4) penylieHTbI—TPOAYLIECHTHI—KOHCYMEHTHI.

7. O6os0uKka 3eMiId, TI€ CYIIECTBYET KU3Hb HA3bIBAIOT:
1) 6uocdepoit 2) nutocdeporr  3) atmocdepoir  4) rugpochepoit

8. 3anexu U3BECTHIKA U MeJla BO3HUKIIU B pe3yjbTaTe:
1) u3BeprKeHUsI BYJIKAHOB 2) KpyroBOpOTa BOBI

3) IBM>KEHUSI MATEPUKOBBIX IIUT 4) )KU3HENIEATEIIbHOCTH OPraHU3MOB

9. Ilpumepamu arporieHO30B CIIyKaT

1) xBoliHas Taiira 4) noJe MIIeHUIbI
2) sKBaTOpHUAJIBHBIN Jiec 5) s16;10HEBbIN can
3) 3arpaauTesnbHas Jecomnoaoca 6) o3epo baitkan

10. YcTaHOBUTE COOTBETCTBHE MEK/y XapaKTEPUCTUKON Cpelbl U ee PaKTOpoM

XAPAKTEPUCTUKA OAKTOP CPE/IbI
A) YBennueHue YNCICHHOCTH XUIIIHUKOB 1. AGnoTndaeckue
b) Ucnonbs3oBanue KUCIOpOa AJi JbIXaHUS 2. buotnueckue

B) Ucnonb3oBanue cBera st HOTOCHHTE3A

I') I3MeHeHune yucia 3BeHbEB B IMUIIEBOM 1IETIH

J1) Bausare HU3KO#M BIaXHOCTH Ha KU3Hb PACTEHUN
E) YMmenbIenre uncaeHHOCTH Mapa3uToB

A B B r i} E




IBOJIIOLUSA

1. Haubomnee octpyto popMy mpuHUMaeT 00phOa 3a CyIeCTBOBAHUE MEXKTY
1) 3aitieM U prICHIO 2) TUCUIICH ¥ BOJIKOM 3a JI00BITyY
3) 6GapcykoM U ero napazuraMu 4) BOJIKAMHU B CTae

2. B xo/1e 3BOJIOLMOHHOTO Pa3BUTHUS )KUBOW IPUPOIbI HAIIPABIISIIOIIUM (DAKTOPOM CITYKHT
1) MmonudukamoHHas U3MEHYUBOCTD 2) eCTECTBEHHBII 0TOOP
3) AesATeNbHOCTD YEIOBEKa 4) UCKYCCTBEHHBI OTOOD

3. CormacHo IIOJIOXKEHHUSAM COBPEMEHHOW 5SBOJIOLMOHHOM Teopun Oopbba 3a
CYILIECTBOBAHME CITY>KMT OCHOBOM ISl

1) ecrecTBeHHOr0 OTOOpPA 2) HCKYCCTBEHHOTO 0TOOpa

3) MoauduKanroHHas U3MEHYUBOCTH4) CTpEMIIEHHE OPTaHU3MOB K COBEPILICHCTBOBAHHUIO

4. HeoOpatrmoe 1 HalpaBJICHHOE HCTOPUYECKOE PA3BUTHE JKHBOU MPUPOIBI HA3BIBAIOT
1) npetipom renon 2) sBoJroIuen
3) Mmoaudukanmei 4) nuBepreHIuen

5. 3anacanue Oyporo kupa B Topoax y BepOII0/ia CIIyKUT IPUCTIOCOOICHUEM K
1) cyrounsiM nepenagamM TeMieparyp2) IIUTEIbHON 3acyXe
3) necyaHoii mo4yBe 4) conHeuHOH paauanuu

6. TopnegooOpasHas ¢hopma Tena AeibGrHA CIYKUT TPUCITOCOOICHUEM K
1) BBICOKO# CKOPOCTH MEPEABIKEHUST 2) MUTAHUIO ITyTeM (PHIbTpaIuu
3) pa3MHOXCHHIO B BOJIHOM cpeie  4) IBIXaHHWIO paCTBOPEHHBIM B BOJIE KUCIOPOIOM

7. Obunue myxa, MOKPBIBAIOIIETO TEJIO, U CIOW MOJKOXKHOTO KUPA Y MUHIBUHA CITYKHT
IPUCTIOCOOJICHHEM K

1) pa3MHOXeEHUIO gilllaMu 2) NOHWKEHHBIM TEMIIEpATypam

3) nuTtaHuio peIOOI 4) NOHMKEHHOMY OCBELIEHUIO

8. IlpuuynnuBas ¢opma Tenma pbrIOBI  MOPCKOTO  KOHBKA-TPSAMUIIHUKA — CIIYXKHUT
IPUCTIOCOOJICHUEM K

1) 6picTpOMY TIEpPEIBUKEHUTO 2) IBIXaHUIO KUCIOPOIOM

3) 3ammTe OT BparoB 4) pa3MHOKEHUIO B BOJIE.



9. [Ipumepsl pyIUMEHTOB

1) Ta3zoBbIE KOCTH B CKENIETE KUTA 4) 3yObI MyIpOCTH Y YeJIOBEKa

2) AnneHIMKC y YenoBeKa 5) 3eOpoBuaHAs OKpACKa JIOMIAAeH

3) [losiBneHue XBOCTA y UeIOBEKa 6) Jlumo d4enoBeka, MOJHOCTHIO MOKPHITOE
BOJIOCAMH.

10. YcTaHoBUTE COOTBETCTBUEC MCXKAY IMIPpUMCPOM U HAIIPABJIICHUC 3BOJIIOIIUHU

[TPUMEP HAITIPABJIEHME 35BOJIFOLINN
A) ynpollleHHe CTPOCHHS Tapa3UTHUYECKOrO OPraHnu3Ma 1) apomopdo3
b) Bo3HUKHOBEHHE TKaHEH 2) uauoaanTtaus
B) nosiBnenue pazubix (opM KItOBa y NTHUIL 3) obmuias gereHeparus

I') BOBHMKHOBEHUE MTOJIOBOTO PA3MHOXKEHUS

A b B I

Ok3ameH B 11 knacce npoBoautcs B popmare EI'D.

Y4ueOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0eceyeHrne y4eOHOro nmpeaMera

bazoBblit 10 kmacc — HeMPODUITHHBIH

HEMPO(MITBHBIN KypC 11 xmacc — HEMPODUITHHBIHI

JIoOKyMEeHTBI B OCHOBE dI'oC COO

COCTaBJICHHsSI ~ pabouei

IPOrpamMMBbI

Crmucku wuctounnkoB u | 1. ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.
JTUTEPATYPHI /Tlox pen. [laceunnka B.B.

buonorus. 10 knacc. YueOuuk. ba3oBbiii ypoBeHb
2. MMaceynuk B.B., Kamenckuit A.A., Pyomos A.M. u np.
/Mon pen. ITaceunuka B.B.
buonorus. 11 knacc. YueOnuk. ba3oBbiii ypoBeHb
Hpyrue nocobus Hemvmmn I'M., bopoaun IIL.M., bemses /K.,
(ecrn ucnonb3ytorcs) | Kysuenosa JLH. buonorust 10 xmacc. ba3zoBbiii ypOBEHb.
M., IIpocemienne, 2023.

e, I'M., bopoaun II.M., benses JI.K.,
Ky3nenosa JI.H. buonorus 11 xiacc. ba3oBeiil ypoBEHb.
M., IIpocsewenue, 2023.

Ilepeuenb  pecypcoB | 1. buGamoreka MoCKOBCKOHM 3JIEKTPOHHOM




UH(OPMALMOHHO- mkouibl  https://uchebnik.mos.ru/main
TeJIEKOMMYHHKAINMOH | 2. DIEKTPOHHBIN 00pa3oBaTenbHbIi pecypc «AKmacey
Hoil ceTn «AHTepHeT». | https://www.yaklass.ru/

3. Tpenaxep «Oo6maxo 3anuin» OO0 «DPuszukoH J1adb»
https://physicon.ru/

MarepuajbHO-TEXHUYECKOE o0ecredyeHue y4eOHOro npeamera

B kadectBe MaTepHAIbHO-TEXHUYECKOTO OOecreyeHus YydeOHOro mpeameTa
yKa3bIBa€TCsl HEOOXOAMMOE JiJisi OOY4YEHHUs JIMIEH3UOHHOE MPOrpaMMHOE OOecreyeHue,
o0opyoBaHue, JIEMOHCTPALIMOHHBIC MPUOOPHI, MYJIbTUMEIUNWHBIE CPEJCTBA, Y4ueOHbIE
(GUIBMBI, TPEHAKEPHI, KapThl, TUIAKAThI, HATJISAIHBIC MTOCOOMS; TpeOOBAHUS K ayAUTOPHUSIM
— KOMIIBIOTEPHBIE KJIACChl, aKaJIeMUUECKHE WM CIEHUaIbHO 000pYAOBAHHBIC ayIUTOPHUH
U J1abopaTtopuu, Hamu4ue NOCKU W T.a. O0s3aTenbHO HAIWYUE JOCKH M IMPOEKTOpa B
KJ1acce.

Obecnieyenne 00pa30BaTEILHOIO MPOIECCA ISl JHUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

[Ipu HeoOxomumocTu paboyasi mporpamMma ydeOHOTrO MpeAMETa MOMKET ObITh
aJlanTHpOBaHa JJig 00eCIeueHUs 00pa30BaTEILHOTO TMPOIlecca JIMIaM C OIpaHUYCHHBIMU
BO3MOXHOCTSIMHU 3JI0POBbs, B TOM YHCJE JJIs TUCTAaHIUOHHOTO 00y4eHus. Jyist aToro or
oOyyarormierocs Tpebyercs MPEICTaBUTh 3aKJIIOYCHHE MICUXOJIOTO-MEIUKO-
neparornyeckoit komuccuun (IIMIIK) u nuvHOe 3asiBiieHME (3asBJICHUME 3aKOHHOTO
MIPEJICTaBUTEIIS).

B 3akmouenuu [IMIIK n1omkHO OBITH MPOMUCAHO:

pekoMeHayemasi ydeOHash Harpy3ka Ha oOydaromerocsi (KOJIMYeCTBO JHEH B
HEJIEJI0, YaCOB B JICHbD);

000pyI0BaHUE TEXHUYECKUX YCIOBUH (ITPU HEOOXOIUMOCTH);

COMPOBOXKJICHUE U (WJIM) MPUCYTCTBUE POAUTENEH (3aKOHHBIX MPECTABUTENEH) BO
BpeMsl yueOHOTO Tporiecca (IIpu He0OXO0UMOCTH );

OpraHu3alys TCUXOJIOTO-IEIarOTMYeCKOr0 COMPOBOXKIAEHUE O0ydYarolmerocsi ¢
yKa3aHUEM CIEIUATMCTOB U IOMyCTUMOMN HArpy3kH (KOJIMYECTBA YaCOB B HEJIEIIO).

JInst  ocylIecTBIEHUS  TPOLEAYpP TEKYIIEro KOHTPOJS  YCHEBAEMOCTH U
MPOMEKYTOUHON aTTECTAllUM OOYUYarONIUXCSl MPU HEOOXOJAMMOCTH MOTYT OBITH CO3JIaHbI
GOHABI  OIEHOYHBIX CPEACTB, AaJalNTUPOBAHHbIE JUIsI JIMI C OrPAHMYEHHBIMHU
BO3MOXHOCTSIMU 3/IOPOBbS U MO3BOJISIONINE OIEHUTH JOCTHKEHNE UMU 3aINIAHUPOBAHHBIX
B OCHOBHOW 00pa30oBaTelbHOM MporpaMme pe3yJbTaToB OOy4YEeHHs] U ypPOBEHb
c(hOpMHUPOBAHHOCTH BCEX KOMIIETEHITNH, 3asBJICHHBIX B 00pa30BaTEILHON MpoTrpaMMme.

dopma npoBeACHUS TEKYIIEH U UTOTOBOM aTTecTalluu ISl JIUI[ ¢ OTPaHUYCHHBIMU
BO3MOXHOCTSIMH ~ 370POBBS  YCTAaHABJIMBACTCA C  yYE€TOM  HWHIAWBHUAYyaJbHBIX


https://uchebnik.mos.ru/main
https://www.yaklass.ru/
https://physicon.ru/

ncuxodusnyeckux ocoOeHHocTel (YCTHO, MHUChbMEHHO (Ha Oymare, Ha KOMIBIOTEpE), B
dopme TectupoBaHus u T..). [lpm HEOOXOAUMOCTH CTYIEHTY NIPEIOCTaBISETCS
JOTIOJTHUTEIHPHOE BpEeMS JIJIsl TIOJITOTOBKHM OTBETA HA 3a4€Te MJIU DK3aMEHE.



[Tpunoxenue 1
MHWHOBPHAYKU POCCHU

W Py

denepanabHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«Poccuiickuii rocy1apCTBeHHbIA T'YMAHUTAPHBIA YHUBEPCUTET)
(PI'AOY BO «PITVY»)

IIpeoynusepcapuii
npozpamma cpeone2o (0owe2o 06pazo6ariis)

AHHOTanus K ¢geaepanbHoil padodeil mporpamme
no npeamery «buosorus»

MecTo B yueOHOM TUTaHE 10 xmacc — 1 u/Hen.

11 xmacc — 1 u/Hen.
ba3oBslii / yriyOneHHBIH 10 kmacc — 6a30BBIi YPOBEHB
YPOBEHb 11 kmacc — 6a30BBIN YPOBEHb
JIOKyMEHTHI B OCHOBE CocraBieHa B COOTBeTCTBUM ¢ TpeOoBanusimu  [Ipukasa
cocraBiieHus paboueit MUHITPOCBEIIEHUSA P® ot 12.08.2022 roma Ne 732 «O BHeceHHMH
IPOrPaMMBbI U3MeHeHnd B (QenepalbHBI  TOCYNApCTBEHHBIH  00pa30BaTENbHBIN

CTaHJIAPT CPEIHEro oOmero oOpa30BaHUs, YTBEPXKICHHBIA MPHUKA30M
MunncrepctBa obOpa3oanns U Hayku PD or 17 mas 2012r Ne 413 u
®denepanbHOl  00pa30BaTENBHOM  MPOrpaMMbl  CPEAHEro  OOIIero
oOpa3oBanusi ytBepxkieHHOU [Ipukazom MuHHUCTEPCTBA MPOCBEUICHHS
Poccwmiickoiit ®@epeparmu ot 18.05.2023 Ne 371 "OO yTBepkaeHUU
(dhenepampHOIT  00pa3oBaTEIBLHOM  IPOTPAaMMBI  CpPEIHETO  OOIIEeTro
oOpaszoBanus" (3apeructpupoBan 12.07.2023 Ne 74228) u I[lpukasom
MunncrepcrBa npocsemenust Poccuiickoit ®enepanuu ot 18.05.2023 Ne
371 "O6 yrtBepxknmeHun (QenepaabHO 00pa30BaTENBHON MPOrPaMMBI
cpenHero odmero oopazosanus” (3aperucrpuponan 12.07.2023 Ne 74228
BreceHbl u3MeHeHMsI B COOTBETCTBHH C NMPUKa30M MUHHUCTEPCTBA
npocsemienuss Poccuiickot @epepanuu ot 19.03.2024 Ne 171 «O
BHECEHHMM  HW3MEHEHMM B  HEKOTOpbIe TMpUKa3bl MUHHCTEpPCTBA
npocsemienus Poccuiickoit ®Denepanmu, Kacarompecs —(eaepaibHBIX
o0pa3oBaTeNbHBIX  NPOTPaMM  HaAdaJdbHOTO  00mEero oOpa3oBaHWs,
OCHOBHOT'0 00IIIeT0 00pa30BaHMUsI M CPEJIHEr0 O0MIEro 00pa30BaHUN)

Y4eOHUKH 1. IMaceunuk B.B., Kamenckuii A.A., Py6nios A.M. u ap. /Ilox pen.
ITaceunuka B.B.

Buomnorus. 10 knace. Yuebnuk. bazoBbiii ypoBeHb

2. Ilaceunuk B.B., Kamenckuii A.A., Py6nos A.M. u np. /Ilox pen.
ITaceunuka B.B.

buonorus. 11 xnacc. YueOHuk. ba3zoBelii ypoBeHb

DIIEKTPOHHBIE PECypPChHI 1. bubimoreka MOCKOBCKO# 3JIEKTPOHHOM

(eciu HCTIONB3YHOTCSL) mkossl https://uchebnik.mos.ru/main

2. DnexTpoHHBIN 00pazoBaTenbHbIi pecypc «SAKmace»
https://www.yaklass.ru/

3. Tpenaxep «O6nako 3Hauui» OO0 «DPuzukon JIad»



https://uchebnik.mos.ru/main
https://www.yaklass.ru/

https://physicon.ru/

Crpykrypa yueOHOro
npeamera

(mOpsIIOK M3y4YEeHHUs
OCHOBHBIX TEM)

10 KJIACC.

Tema 1. buonorus kak Hayka

Tewma 2. XKuBble cucTeMbl U UX OpraHu3alus

Tema 3. XvMHUECKHNA COCTaB U CTPOEHUE KIIETKU

Jlabopamopnvie u npakmuueckue pabomui:

Jlabopamopnas paboma Ne 1. «/3yueHue KaTaIMTHYECKOH aKTUBHOCTH
(hepMeHTOB (Ha TpUMEpPE aMIJIA3bl HITH KaTajaa3bl).

Jlabopamopnas paboma Ne 2. «V3y4ueHue CTpOCHUS KIETOK PacTCHUH,
KUBOTHBIX M OaKTepHid OJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax
Y UX OTHCaHUe».

Tewma 4. KuzHenesrenbHOCTh KIETKH

Tema 5. Pa3MHOXKeHUE U MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB
JlabopaTopHble U IPAaKTHYECKHE PaOOTHI:

Jlabopamopnas paboma Ne 3. «HabmroneHne MuUTO3a B KJI€TKaX KOHUYNKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOTIPEIIapaTaxy.

Jlabopamopnas paboma Ne 4. «/3y4deHue cTpoeHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tewma 6. HacencTBEHHOCTh 1 HI3MEHIMBOCTH OPTaHU3MOB
Jlabopamopnvie u npakmuieckue pabomui:

Jlabopamopuas paboma Ne 5. «3y4yenne pe3ynbTaToB MOHOTHOPUAHOTO
Y AUTHOPUTHOTO CKPEIIMBAHUSA y PO30QIIBI Ha TOTOBBIX
MUKpOTpenaparax.

Jlabopamopnas paboma Ne 6. «3ydenne MoquUKaITUOHHON
W3MEHYHBOCTH, IOCTPOCHNE BApPUAITMOHHOTO Psiia U BAPUAITMOHHOM
KpUBOW».

Jlabopamopuas paboma Ne 7. « AHaIM3 MyTauui y Ipo30Quisl Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Ilpakxmuuecxas paboma Ne 2. «COCTaBJICHHE U aHAIHN3 POIOCIOBHBIX
YeJIOBEKa.

Tema 7. Cenexiust opranu3MoB. OCHOBBI OHOTEXHOJIOTUU
JlaGopaTopHbIe U TpaKTHIECKHE PAaOOTHI:

Oxekypeuss «OCHOBHBIE METOJIBI U IOCTHKEHHS CENIEKIIMH PACTCHUH 1
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepmy,
COPTOUCIIBITATENFHBIA YUACTOK, B TEIUTUYHOE X035HCTBO, TA00PaTOPHIO
arpoyHUBEPCUTETA WJIH HAYYHOTO [IEHTPA)».

11 KJIACC.

Tewma 1. DBomrorionHas OnoIOTHS

JlaGopaTopHble ¥ MPAKTHUECKUE PAOOTHI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUJOB 110 MOP(OIOTHIECKOMY
KPUTEPHUIO».

Jlabopamopuass paboma Ne 2. «OmnucaHue MNPUCTIOCOOICHHOCTH
OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHHUE U pa3BUTHE KU3HU HA 3eMiie

JlaGopaTopHbIe U TTpaKTHIECKUE PabOTHI:

Ipaxmuueckas paboma Ne 1. «/3ydyeHHE HCKOMAEMbIX OCTaTKOB
PacTeHUH M JKUBOTHBIX B KOJUICKITHSIX).

Oxekypcus « IBOTIONUS OPTaHUIECKOTO MHpa Ha 3eMiie» (B €CTECTBEHHO-
Hay4YHBIA WIH KpaeBeTYeCcKuil My3eit).

Tewma 3. OpranusMsl U OKpy’Karomias cpesia

«JIabopaTopHbIE U MPAaKTHIECKHE PaOOTHI:

Jlabopamopuass paboma Ne 3. «Mophoysorndeckue 0COOCHHOCTH
pacTeHuid U3 pa3HBIX MECT OOUTAHMS.

Jlabopamopnas paboma Ne 4. «BnusHue cBera Ha POCT U pPa3BUTHE
YEePEHKOB KOJIEyCcay.



https://physicon.ru/

IHpaxmuueckas paboma Ne 2. «[1oacuéT TUIOTHOCTH MOMYJSIUHA Pa3HBIX
BUJIOB PACTECHUI».
Tema 4. CooO1ecTBa U 9KOJIOTHYECKUE CUCTEMBI

®opMbI KOHTPOJIS BEJICHHE TETPaIu
BUPTYaJIbHBIN TIPAKTUKYM
KOMOMHUpOBaHHAs paboTa
KOHTPOJIbHAs pab0Ta/IPOMEKyTOUHAS ATTECTALINS
HCCIIeIoBaTeNIbCKas paboTa
KOHKYPC

JIOKJIa/1

KOH(epeHIHs

HEe3aBUCUMas TUarHOCTHKA
(MLIKO, BITP, EI'KP)

TECT

OJIUMITHAIA

71a00paTOPHEII OMBIT

YCTHBIH OTBET

y4eOHOE yrpaxHEHHUE

U poBoOe AOMAIITHEE 3a/IaHHE
SKCIepUMEHTaIbHAs paboTa




