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INOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAesCHUs
MOIXOJ0B K (opMmupoBaHUIO coAepxkaHus ydeOHoro mnpenMera «buonorus» cocraBuiu:
koHuentyanpable nojoxenns @I'OC COO o B3anuMo0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUss U TpeOOBAaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
o0LIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKESHUS O crienu(uKe OUOIOTHH,
e€ 3HAYCHUWU B TIO3HAHWM XKUBOW MPHPOABI U OOECNEYCHHH CYIIECTBOBAHMS YEIOBEUYECKOTO
oOuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
Ouosoruu u e€ CTpyKTypa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH Yy4deOHOro mnpeamera «buomorusy,
onpezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeOBATebHOCTh M3y4eHHUs yueOHOro marepuana C
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pa30BaTEIBHOIO IMPOIIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJAMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0y4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHON EATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YJArOIINXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnoruun (10—11 kmaccel, 6a30BbIii ypOBEHb) peaaM30BaH MPHHIIMII
MPEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIPABJICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoaHoii cpese. [losTomy Hapsiay ¢ U3ydyeHHUEM 00IIeOMOIOTHYECKIX TEOPHiA, a TaK)Ke 3HAHUI
O CTPOCHHWHM HBBIX CHCTEM pPa3HOTO paHTa W CYNIHOCTH OCHOBHBIX IMPOTEKAMOIINX B HHUX
MIPOIIECCOB B IPOrpaMMe TI0 OMOJIOTHH YIeJICHO BHUMAaHUE HCIIOIb30BAHHIO ITOTYICHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 337ad, B TOM YHCTE: MPOPUIAKTHKU
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOrO TMOBEACHUS B OKPYKAIOUIeH MPUPOIHOM cpere,
aHAJIM3a BIIMSIHUSI XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKAa Ha COCTOSHHE TPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeaMera «bHONOTHs) MPOJUKTOBAHO HEOOXOTUMOCTHIO 00eCNeUeHUs YCIOBHM ISl pelieHus
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpasl Mpe/oiaraet
dbopMUpOBaHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aTalTHPOBATHCS K HM3MCHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpemaHero oOImiero oOpa3oBaHMs 3aHMMaeT BaxxHoe MecTo. OHa
obOecrieunBaeT (GoOpMHUPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 JKUBOU MPHUPOJIE, e€ OTINIUTEIHHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3aIlMH W DBOJIIOIHH, CO3MaéT YCIOBHS JUIS: IO3HAHWUS 3aKOHOB JKUBOH TPHPOJIBI,
dbopmupoBaHus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0e30mMacHOro obpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqarommxcs. U3yuenune
Ounonoruu ooecrneynBaeT yCIoBUs A7l JOPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHUKAITHOHHBIX
U UHGOPMAIMOHHBIX HABBIKOB, JCTETUYECKON KYIBTYphI, CIIOCOOCTBYET HHTErpalluu



OMOJIOTUYECKUX 3HAHUM C TMPEICTaBICHUSAMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MoONOKEHUS O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«buonorus» cocTaBMIIM OCHOBY ISl OIIPECIICHUS TOAX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesStoe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00Opa30BaHMsL.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
JKUBOM IPUPOJIbI, 0 €€ YPOBHEBON OPraHU3allMU 1 SBOJIIOLNH. B COOTBETCTBUY € 3TUM B CTPYKTYpe
y‘-I€6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
Kak Hayka. MeTopl HaydHOTro mo3HaHus», «Kietka kak Omosiormdeckasi cuctemay, « Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpasue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OPraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTmwkenne nenu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOIUX 3a1au:

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUs
MPECTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4YHOIro IO3HaHWUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YypOBHA OpraHu3aluvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOMIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaNIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMM HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBIIEHHE Yy OOydYaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYXKAIOLIETO MUpa KUBOW MPUPOIBI HA
OCHOBAHWH 3HAHUH U OIlbITaA, MOJTYYCHHBIX IMTPU U3YUCHUHN 6I/IOJ'IOFI/II/I;

dbopMupoBaHne y OOYYarOUIUXCS YMEHUW HWLTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI 1 arpOOHOTEXHOJIOTHIA;

BOCMIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE LEHHOCTU OMOJOTUYECKMX 3HAHWN JUIsl TIOBBIIICHUS YPOBHS IKOJIOTUYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEIHEBHOM >XU3HU JJIS OLEHKHU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpelre, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COOIOICHHE Mep MPOPHUIAKTUKH 32a00I€BaHUIA.



MECTO YYEBHOI'O ITIPEJMETA «bHOJIOTI'US1» B YYHEBHOM IIVIAHE

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henento).



COJEPKAHUE OBbYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBA3b OHONOrMH C OOIIECTBEHHBIMHM, TEXHUUYECKUMH U JPYTUMHU

€CTECTBEHHBIMH HayKaMH, PUI0CO(PHE, STUKOH, 3CTETUKON U ITpaBoM. Posb 6uonorun B GopMupoBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTUIECKIX HAYK.

MeToapl MO3HAHUS SKUBOM MpHUpPOAbl (HAOIIOJEHHE, SKCIEPUMEHT, OIHCAaHUE, H3MEpEeHHE,
KJaccuuKalus, MoJIeTUPOBaHNe, CTaTUCTUYECKass 00paboOTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

[Ipaktruyeckas padota Ne 1. «Mcrnonp30BaHue pa3InIHBIX METOIOB MTPU H3YYCHUU OMOJIOTHYECKIX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

XKusble cucteMbl (0MOCHCTEMBI) KakK MpeAMET W3ydeHus Ouonorud. OTIndue KUBBIX CUCTEM OT
HEOPraHWYECKON IPUPOJIBI.

CpoiicTBa OmOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHH3alMd OMOCHCTEM: MOJEKYISPHBIH,

KJIETOUHBIH, TKAHEBBIH, OpraHU3MEHHBIN, IO YJISILUOHHO-BUA0BOM, 3KOCHUCTEMHBINA
(6roreoneHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «Y POBHH OpraHU3alluy )KUBOM IIPUPOIBI.

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUH COCTaB KJIETKH. XMMHUYECKHE FJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bosia u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUM BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepikanue ocMoTHueckoro 6anaHca.

benku. CocraB u ctpoeHue OeaKkoB. AMMHOKUCIOTBI — MOHOMepbl OenkoB. Hezamenumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHl OCJIKOBON MOJIEKYJIBI
(mepBuUYHasi, BTOpUYHAsl, TPETUYHAs U YETBEPTHUYHAs CTPYKTypa). XHMMHUYECKHE CBONCTBA OEJIKOB.
buonornyeckue pyHKINU OEIKOB.

®depMeHThI — OnoJoruueckue katainzaropsl. CTpoeHue pepMeHTa: akTUBHBIHM LIEHTp, CyOcTpaTHas
cnenuduuHocTsb. Kodpepmentsl. Butamunsl. OTnndus GepMeHTOB OT HEOPTraHUYECKUX KaTaau3aTOpPOB.

VYrieBoibl: MOHOCaXapu/ sl (TII0K03a, pud03a U 1e30KCHupr003a), Iucaxapuibl (caxaposa, J1aKTo3a)
U ToJMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTi0J103a). buonornyeckue GyHKIMU yriIeBOJIOB.

Junuasl: Tpurmuuepuabl, dochonunuasl, crepounsl. ['uapodunbHO-TuAPOYOOHBIE CBONCTBA.
buonoruueckue ¢yHkiuu snunuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB M JIMMHIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunosbsie kucnorel: JIHK n PHK. Hyxneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u gpynkiun JJTHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

Huronorusa — Hayka o kinerke. Kierounas teopusi — npumep B3auMOJEHCTBUS UAEH U (HaKTOB B
Hay4YHOM IMO3HAaHUU. MeTO/1bI U3y4eHUs KIETKH.

Knerka kak mnenoctHas jkuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpaHna, monekynsl JJHK kak reneTnueckuit anmapar, cucTeMa CHHTe3a OeJka.



Tunel  knerok:  sykapuoTHyeckas M NpokapuoTuueckas. OcCOOEHHOCTH  CTPOEHUS
npokapuoTHuyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHME HYKapHOTHUECKOW KIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM 1 TPHOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HUX (QYHKIUU.
[Tna3marudeckas memOpana, e€ cBoiicTBa U pyHkuuu. L{utornasma u e€ opranonasl. OqHOMEMOpaHHbIE
opraouasl kiuetku: OIIC, anmapar ['onbaxku, nuzocombl. 1loayaBTOHOMHBIE OPraHOMJIbI KIJIETKH:
MUTOXOHJIpUH, TIacTUAbL. [Ipoucxoxnenne Mutoxonapuil u mwiactua. Bunel miactun. HememOpanubie
OpPraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH LIEHTP, LEHTPUOJIM, PECHUUKH, KIyTUKU. DyHKIMU
OpPraHOUJOB KIETKU. BKirtoueHus.

Anpo — perynaropHbiii neHTtp kietku. CTpoeHue sapa: siiepHas 000J0uYKa, KapuoIlla3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. Lllneinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMUYECKUX JIEMEHTOB B HEXHUBOW npupoze», «Pacnpenenenue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmus! u cxemsl: «llepuoanueckas Tabaua XUMHUYECKUX 3JIEMEHTOB», «CTPOEHHE MOJIEKYJIbI
BOMbI», «brocuHTe3 Oenka», «CtpoeHue Moinekynbl Oenka», «Ctpoenue depmentay, «HykienHOBbIC
kucnotel. JJHK», «Crpoenne monexkynsl AT®», «CTpoeHue 3ykapuoTHYECKON KIETKW», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHE PacCTUTEIbHOU KIETKM», «CTpoeHue NPOKapUOTHYECKON KIIETKWY,
«CTpoeHue snpa KIeTKW», «YTIeBOAb», «JIUmuasn.

OO6opynoBaH#e: CBETOBOW MUKPOCKOII, 000pyIOBaHUE JUISI TPOBEICHUS HAOIIOICHUN, H3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENAapaThl PACTUTENbHBIX, ’KUBOTHBIX U OAKTEPHUATIbHBIX KIETOK.

JlabGoparopHble U NpaKTUYecKue padoThbl:

JlaGoparopHas paborta Ne 1. «M3yueHne KaTalUTUYECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMepe
aMuJIa3bl WM KaTanaasbl)y.

JIaGopatopHas padota Ne 2. «3y4yeHne cTpoeHHs KJIETOK PACTECHHM, )KUBOTHBIX M OaKTEpUid 10
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OIU3M. AcCCUMWIANUS (TUIACTUYECKUM OOMEH) M JTHCCUMUIISILIUS
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €JMHOTO IMpolecca MeTabonu3ma. Posib 3aKOHOB COXpaHEeHHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl 0OMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbIA. Posib pepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTte3. CBeToBas U TeMHOBast Ga3bl poTocuHTe3a. Peakuumn ¢porocunresa. IpHekTHBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3a JJIs )KU3HU Ha 3emiie. BiusiHue ycnoBuii cpespl Ha pOTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DOHepreTuyecknii oOMeH B KjeTke. PaciueruieHue BEIIECTB, BBIAEICHHE U aKKyMYJIMPOBAaHUE
SHEpPIuu B KIETKe. DTambl SHepreTuueckoro ooMena. I'nmukonus. bpoxenue u ero Buabl. Kucnoponxoe
OKHUCJIEHHWE, WM KJIeTouyHoe JpixaHue. OxuciautenbHoe (ochopunrpoBanue. DPPEKTUBHOCTD
SHEPreTHYecKoro oOMeHa.

Peakiiun marpuuyHoro cuHresa. I'enetnueckas undopmarus u JJHK. Peanuzanus renernyeckoit
uHpopmanuu B kieTke. ['eHeTHUecKnit Ko U ero cBoMcTBa. TpaHcKkpunuus — MaTpuunblii cuate3 PHK.
Tpancnsiiust — 6nocunTe3 Oenka. Dtanbl TpaHcusnuu. KonupoBanue amuHokucaor. Pons pubocom B
OuocuHTe3e Oenka.



Hexnerounsie (opmbl sxu3nu — BuUpychl. Mctopuss otkpeitus BupycoB (/. M. VBanoBckwmii).
OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO LIMKJIa BUPYCcOB. bakrepuodaru. bonesnu pacteHuit, )kKUBOTHBIX
M 4eJI0BEKa, BbI3bIBaeMbIe BUpycamu. Bupyc ummynozaedununra uenoseka (BUY) — Bozoyaurens CITNM/1a.
OOpaTHast TpaHCKpUIIIMS, peBepTaza U uUHTerpasza. lIpodunakThka pacrnpocTpaHEHHUs BHUPYCHBIX
3a00JIeBaHUH.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumbl nutanusy, «Merabomuzmy», «MHUTOXOHAPUSY, «IHEPreTHUCCKUN
obMeny, «Xmoporacty», «®orocuntesy, «Ctpoenne [JHK», «CtpoeHne n GyHKIMOHHpPOBAHUE TCHAY,
«Cunre3 Oenka», «I'eHerndyeckuil Koy, «Bupyce», «bakrepuodarny, «CTpoeHHe U KU3HEHHBIA UK
Bupyca CIIN/la, 6akrepuodaray, «Pemmukammst JJHK».

Ob6opynoBanue: moaenu-anmukanun «Yasoenue JIHK u tpanckpunmmsy, «buocunres 6enkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnetounslif TuKII, WK )KU3HEHHBINA UK KJIeTku. MHTepdasza u muto3. [Iponeccsl, mporekaromnye
B uHTepdaze. Pernukanus — peakius marpuynoro cunatesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBII
HaOOp — KapuoTHIL. J{UIJIOWUTHBIN U TalIONIHBIH XpOMOCOMHBIE Ha0Ophl. XpoMmaTuabl. L{luTonornyeckue
OCHOBBI Pa3MHOKE€HHUS U UHAUBUIYaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Jenenue knetku —Muto3. Ctaauu murosa. [Iporeccel, mpoucxoasiiue Ha pa3HbIX CTaIUsAX MUTO3A.
buonoruueckuii cMbica MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe U 1osioBoe. Buipl 0ecrnonoro pa3MHOXKEHHUS:
JIeJICHUE HaJBOE, IIO0YKOBAaHME OJHO- ¥ MHOTOKJETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metios. Ctaauu meiio3a. [Iporiecchl, mpoucxosiue Ha cTaausx Meiios3a. [loBenenrne xpomocom B
Mmeno3se. Kpoccunrosep. bronornuecknii cMbIC M 3HaYEHUE MEN03a.

I'ameTorenes — mpouecc 00pa3oBaHUS TIOJIOBBIX KJIETOK Y MKHMBOTHBIX. IloOBBIE JKene3bl:
CEMEHHHKH U suuyHuKU. OOpa3oBaHUe U pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CIIepMaTO30H /1, SUIIEKIIeTKA)
— cmepmaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTpPOEHHUS SAWLEKIEeTOK U  CIIepMaTO30UOB.
OmnonotBopenue. [laprenorenes.

WupuBuayansHOoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (IMOpUOreHe3). ITarmbl
SMOpPUOHAIILHOTO PAa3BUTHA y TMO3BOHOYHBIX >KUBOTHBIX: JPOOJCHHE, TacTPYJSIHsSA, OpraHOTEHE3.
[ToctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOTO  Pa3BUTHUS: TPSIMOE, HENpsIMoe
(munHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE
YpOZCTBa.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOTO DPACTEHUS: CTPOCHUE CEMEHH, CTaaAHuH
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuielr w1 cxeMbl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHUil», «BererarnBHOE pa3MHOKEHUE pACTeHUID», «JleneHue KIeTKu OakTepuii»,
«CTpoeHune MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Knertounwiii nukm», «Pemmukamusa JHK»,
«Mwuto3», «Merosy, «[Ipsmoe u HenpsiMOe pa3BUTHEY, «] aMeTOreHe3 y MIIEKOMUTAIOIINX U YETOBEKAY,
«OCHOBHBIE CTaIMM OHTOTEHE3A.

OO6opynoBaHue:  MHUKpPOCKON,  MHKporpenaparbl  «CrepMaro30ubl  MIIEKOMUTAIOIIETOY,
«inekierka milekonuTaromero», «KaprmokmHes B KIETKax KOpEHIKa JyKa», MarHWTHas MOJENb-
anmuukanust «Jlenenne kinetkn», moaens JJHK, monens Meradaznoit XpoMoCOMEI.



JlabGopaTopHble U NpaKkTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlaboparopuass pabora Ne 4. «M3ydyeHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3agaun reHetuku. Victopusi pa3BUTHs reHeTUKHU. POJib IUTONOTHU U YMOPUOJIOTHU B
CTaHOBJICHMHM Te€HETHKHU. Bkian poccuiickux U 3apyOeKHBIX yYEHBIX B pa3BUTHE I€HETHKH. MeToJibl
TeHETUKH (THOPHUIOJIOrMYECKUN, I[IMTOI€HETUYECKHI, MOJIEKYIsIpHO-TeHeTndeckuii). OCHOBHbBIE
IEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAacCJIeJ0BaHMs IMPHU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eIMH0-00pa3usi THOpUI0B MepBOro nokosieHus. [IpaBuino goMuHupoBanHus. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOIHOE JOMUHUPOBAHHUE.

JurnbpuiHoe ckpelMBanye. 3aKOH HE3aBUCUMOT0 Hacjlel0BaHUs TPU3HAKoB. L{uTorenernueckue
OCHOBBI ~ JTUTHOPUIHOTO  CKpelMBaHMs.  AHanu3upymomee  ckpemmuBaHue.  Vcmonb3oBaHue
aHAJIM3UPYIOIIETO CKPEIIMBaHUS JIJIs ONIpeIeJICH s TEHOTUIIA OCOOH.

CuernnieHHOe HacieqoBaHue npu3zHakoB. Pabora T. Moprana mo cuemnjeHHOMY HaclieJOBaHHIO
reHoB. Hapynienue crenieHus reHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XPpOMOCOMHAas1 TEOPUS HACIIEICTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'enetnka mnosa. XpoMOCOMHOE oOmnpeneneHue mojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Oprauu3Mel. HacnenoBanue npru3HaKkoB, CUEIJIEHHBIX € MTOJIOM.

N3menunBocTh. Buabl M3MEHUYMBOCTU: HEHACJIEJICTBEHHAs W HacieACTBeHHass. Poib cpenbl B
HEHACJEACTBEHHOM  M3MEHYUBOCTH. XapakTepucTuka  MOJU(PUKALMOHHOW  HM3MEHUYMBOCTH.
Bapuaunonssii psg v BapuauvoHHas KpuBad. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U X HOpMa peakuuu. CBoiicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacneacrBenHnas, win reHoTUNIHYECKasi, ”3MEHYUBOCTh. KoMOMHATHBHAS N3MEHUUBOCTh. Meiio3 u
[IOJIOBOM IpollecC — OCHOBa KOMOMHATHBHOM HM3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTb.
Knaccudukanus wmyranuii: TeHHblE, XPOMOCOMHBIE, T€HOMHBIe. YacToTa W MPHYMHBI MYTaIui.
Myrtarennsie (hakTopbl. 3aKOH TOMOJOTHYECKHUX PsJIOB B HAcleACTBeHHON wu3MeHumBoctu H. M.
Basunosa.

BHesiepHast Hacae/1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOJbl TE€HETUKU 4eJIOBEKa:
TeHEaTOTUYEeCKil, OIM3HEIOBBIN, ITUTOTCHETUYECKUH, OMOXUMUYECKUN, MOJEKYISIPHO-TEHETHUECKHIA.
CoBpeMeHHOE OmNpeeIeHHe T€HOTHINA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE, F€HOTUIIUPOBAHUE, B TOM
yucie ¢ nomoinbio [1I[P-ananmu3za. HacneactBennbie 3a001eBaHus YeIoBeKa: TeHHbIE 001€3HU, 00JIe3HU
C HACJIeICTBEHHO! MpeApacoyioKeHHOCThIO, XpOMOCOMHBIE 0oe3HH. CoMaTnyeckue U reHepaTuBHbIE
mytanud. CTBoJOBBIE KIIETKU. [IpHHIMIBI 310pOBOr0 00pa3a U3HU, JUATHOCTUKH, MPOPUIAKTUKU U
JIEYCHUS] TEHETHIECKUX OoJie3Her. MeInKo-TeHeTUIeCKoe KOHCYIbTHPOBaHUE. 3HAUCHUE MEIUIIMHCKOMN
TeHETUKH B NPEAOTBPAILIEHUH U JICYEHUN FeHETUYECKUX 3a00JIeBaHUN YelloBeKa.

JdemoHcTpanum:

[optpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckuit,
H. U. BaBuiios.

Tabmuis! u cxeMbl: «MOHOTHOPHIHOE CKPELIMBAHUE U €r0 IIUTOr€HETUYECKask OCHOBaY, «3aKOH
pacieryieHdsi M ero I[UTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOTHI Tamer», «Jlurubpumnoe
CKpELIMBaHUE, «lJuTomoruyeckue  OCHOBBI  JAWTHOPUTHOTO  CKPEUIMBAHUS», «Meito3»,
«B3auMmonelicTBue amienbHbBIX T€HOB», «l'eHeTHdyeckue KapThl PACTeHUMH, KUBOTHBIX U YEIIOBEKay,
«['eneruka nomia», «3akOHOMEPHOCTH HACJIEJOBAHUSI, CLIEIUIEHHOTO C ToJIoM», «KapHoTuIibl yenoBeka u



KHUBOTHBIX», «Buabl n3meHunBoctH», «MoaudukanroHHas W3MEHYMBOCTh», «HacnemnoBanue pesyc-
¢baxTopay, «I'eHeTuka rpymnm KpoBu», «MyTalmoHHAs H3MEHUYUBOCTH.

ObopynoBanue:  Moaenu-amuMKauud  «MoHoruOpuaHOe  ckpemuBanue», «HemoxHoe
IOMUHUpOBaHUE», «JlurubpugHoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
Mukpomnpenapar «/po3zoduna» (HopMma, myTanuu Gopmbl KpbUIbEB U OKpacKu Tela), repbapuii «I opox
IIOCEBHON».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopuass pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHMOPHAHOTO M JUTHOPHIAHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlaboparopuass pabora No 6. «l/3ydyeHne MOIUPUKANMOHHOW WM3MEHYUBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIUOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha FTOTOBBIX MUKpOIIpenapaTaxy.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenek1us Kak HayKa U Ipolecc. 3apoxAeHUe celeKnu 1 qomectukanus. Yuenue H. . BaBunosa
O LEHTpaxX NPOUCXOXKACHUS W MHOrooOpas3usi KyJIbTYypHBIX pacTeHui. LIeHTphl MPOUCXOKACHUS
JOMAIIHUX KUBOTHBIX. COpT, MOpo/ia, MTaMM.

CoBpeMeHHbIE METO/Ibl CeNleKIMU. MaccoBbIii U MHIMBUIyaJdIbHbII OTOOPHI B CENEKIUU PACTEHUIN
1 KUBOTHBIX. OlleHKa 3KcTepbepa. binm3kopoacTBeHHOE cKpelyBaHue — UHOpuAMHT. Yucras JIHUHUA.
CkpeuiBanue 4YUCTHIX JMHUU. ['ereposuc, mnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE —
ayropunuur. OtnanénHas rulOpuauzanus U e€ ycrexu. VICKyCcCTBEHHBIM MyTareHe3 U TOJy4YCHHE
MOJIMIIONO0B. JIOCTHKEHUSI CEIEKIIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust Kkak oOTpacib IPOU3BOJACTBA. ['€HHas MHXKEHepusl. OTambl CO3JaHUs
pexombunantHoit JIHK u Tpancrennbix opranusmoB. Kiierounas umxeHepus. KietouHnble KyiabTyphl.
MuKpOKIIOHaIBHOE pa3MHOXKEHUE pacTeHuM. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKoJIorMueckue u studeckue npodnembl. [MO — renernyecku
MO (UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmuie! u cxembl: kapTa «LleHTpbl MPOUCXOKAEHUS U1 MHOr000pa3usl KyJlbTYPHBIX PacTEHUI»,
«[Topoasl HOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHHil», «OtrnanéHHas TuOpuan3anus»,
«Pabotel akagemuka M. @. MBaHoBay, «[lomumiaonaus», «O0BeKTsl OMOTEXHOJIOTUNY, «KieTouHble
KYJIBTYpPBI ¥ KIIOHUpOBaHUe», «KOHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKHU IJI0JI0B U KOPHEIIJIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHUH,
repbapuii «CesnbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeuss «OCHOBHbIE METOJbl M JIOCTHXKEHMS CEJIEKLIMM PpAacTeHUH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN YUaCTOK, B TETNIMYHOE X034HUCTBO,
a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBoJIIOLIHOHHASA OUOJIOTHSA.

Hpe,Z[HOCBIJ'IKI/I BO3HHUKHOBEHHUS 3BOJIIOLIMOHHOMN TCOpHU. 3BO.IIIOI_II/IOHH8.H TCOpUA U e€ MecTo B
ouonoruu. Bnusinue ABOIIOLHMOHHOM TCOpPHUU HA PA3BUTUC OHOJIOTUHU U APYrux HayK.



CunerenbcTBa 3BoolMU. [laneoHToNnOrMUeckue: MOCIeA0BATENbHOCTh TMOSABICHUS BUAOB B
MAJICOHTOJIOTUYECKOH JIeTONHCH, Iepexoanbie popmbl. buoreorpadudeckue: cXonCcTBO U pa3nuune payH
1 (JIOp MAaTEpPUKOB U OCTPOBOB.

DOMOpHUONOTHYeCKHe: CXOJACTBA M pa3iuuusg HMOPHOHOB pAa3HBIX BHUAOB [O3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJOTHYHbIC, PYAUMEHTAPHBIE OPTaHbl, aTaBU3MBI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACJICACTBEHHOCTH M OCHOBHBIX
MeTab0IMUECKUX IyTEN Y BCEX OPraHU3MOB.

OpomounonHasi teopust Y. Jlapsuna. IIpeanochuiku BO3HUKHOBEHMS JapBUHU3MA. [[BHOKyllne
CWJIbI 3BOJIOUMU BUIOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MPH OrPAaHUYECHHOCTH DPECYpPCOB,
HeompeaenéHHast U3MEHYUBOCTh, 60pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas tTeopus 3Bosonnu (CTD) u €€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpososntorus. [Tomynsus kak eTuHUIa BUIa U BOJIOLUY.

JBuwxymue cuibl ((akTopbl) SBOJIONMU BUAOB B Mpupoje. MyTalMOHHBIN mporecc u
KOMOWHATHBHAS U3MEHUYMBOCTD. [loNyIsIOHHbBIE BOJIHBI U peid reHoB. M30suus 1 MUTparus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3BooLund. DOpMbI ECTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yiabTaT 3Boiouuu. [lpumepsl mpucnocobieHuit y
Opranu3MoB. ApoMop(o3bl U UANO-aJaNITAIIH.

Bun wu  BumooOpaszoBanme. Kpurtepum Buma. OcHOBHbIE (OpPMBI  BHI00Opa30BaHUS:
reorpaguuecKoe, SKOJIOTHIECKOe.

MakposBomtorusi. DopMmbl  BOJIONUU:  (QUIETHYECKas, JUBEPreHTHAs, KOHBEPIeHTHAs,
napajuiensHas. HeoOpaTuMocTh SBOTIOIUH.

[IpoucxoxaeHue OT HeClNeUHaIu3upOBAaHHBIX HpeakoB. [Iporpeccupyromas crnenuanu3anus.
AnanTtuBHas paguanus.

JdemoHcTpamum:

[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb, O©.
Miromnep, A. H. Ceseprios.

Tabmuipel u cxembl: «Pa3BUTHE OpraHUYECKOro MHUpa Ha 3emie», «3apOoAbIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl 00pbOBI 3a cymiecTBoBaHUe», «EcTecTBeHHBI 0TOOPY,
«MHorooOpa3ue COpPTOB pacTeHuit», «MHoroo0Opasue TOpPOA  KHUBOTHBIX», «llomymsauuny,
«MyTanoHHass U3MEHYUBOCTBY», «Apomopdo3b», «aunoamanramumy, «OOmas mereHeparus»,
«IBmxyume cumibl 3Bomouuny», «Kapra-cxema mapmipyra nyremectsus Y. Jlapunay», «boprba 3a
cymectBoBaHue», «lIpucrnocobmeHHOCTh opraHuzMoB», «leorpaguyeckoe BHI000pa30OBaHUEY,
«DKOJIOrMYECKOE BUA000PA30BaHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMM TUIIAMU OKPACKH, HA0Op IUIOJ0B U CEMSH,
KoJueKIust «[I[puMepsl 3aIUTHBIX MPUCTIOCOOJICHUH Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE HAIPaBJICHUS
HBOJIIOLIUIY, 00BEMHAsA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaguyeckas kapra mupa, kouiekuus «DopMbl COXpaHHOCTH HCKOMAEMBIX KMBOTHBIX U
pacteHumii», Mmozens anmukamus «llepekpéct Xpomocom», BiaxHble mpenapaTtsl «Pa3Butne
HaceKkoMoro», «Pa3BuTue IArymkny», Mukponpemnapar «J{posoduna» (Hopma, myranuu GopMbl KPbUIHEB
U OKpacKH Tena).

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTHUESCKOMY KPUTEPHUIOY.

JlabopaTtopHas pabota Ne 2. «Onucanue nMpucrnocoOJeHHOCTH OpraHu3Ma M €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HbIEe IPECTABICHHS O 3aPOXKICHHIH )KU3HU. HaydHbIe THITOTE3bI BOSHUKHOBEHHS )KU3HH HA
3emie: abuoreHes ¥ naHcnepMus. XUMHUYEcKas 3BOTIOLUA. AOUOTeHHBI CHHTE3 OPraHMYECKHUX BEIECTB



13 HEOPTraHWYECKUX. DKCIEPUMEHTAIbHOE OATBEPKIACHUE XUMUYECKOM 3BOMoINN. HavanbHble Tamnsl
ouonornyeckoit somouuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE ITPOTOKJIETKH. [IepBble KIeTKHU U uX 3Botonus. POpMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX
OpraHU3MOB.

Pazutune xu3Hu Ha 3emiie o spaM u nepuoaam. Karapxei. Apxeiickas U npoTepo30HcKas 3pbl.
[Taneo3oiickass spa u €€ mnepuoAbl: KEMOPUNCKHI, OPAOBUKCKHM, CHIYPUHCKUN, E€BOHCKHIA,
KaMEHHOYTOJIBHBIN, IIEPMCKHU.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMaTa W TEOJIOTMUECKHUX IpoueccoB. (OCHOBHBIE 3Talbl 3BOJIIOLUU
PaCTUTENLHOTO M HUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi U XKUBOTHBIX. [losBneHue, pacuBer u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro MuUpa Kak OTpakeHue 3BOoIruU. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIIbI
OpPraHHU3MOB.

OBoronus 4YeiaoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeicTaBieHUN O MPOUCXOXKIEHUU
yenoBeka. Meroapl u3ydyeHuss aHTpororeHe3a. CxoacTBa M pa3jauyusl YEIOBEKa U JKMBOTHBIX.
CucremaTnuecKoe MoJjJ0KEHHUE YEIOBEKa.

JBmwxynme cuibl (pakTopbl) anTponorenesa. HacnencrBeHHas M3MEHUYMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUN TPYZAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymensiid, Uemnosek
npsaMoxosaimui, Yenoek HeanaepranbCckuil, YenoBek pa3ymHbli. Haxolku MCKOMaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUSA, 00JIaCTh pacpoCcTpaHeHus, 00bEM rOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIUsL.

UYenoseueckne pacbl. OcHOBHbIE OOJNBIIME pachkl: €BpOIeoOuaHas (eBpa3uiicKasi), HErpo-
aBCTpaJOuIHas (’xBaTOpHANbHAS), MOHTOJIONIHAS (a3uaTcKo-aMepHKaHCKas). Yepthl
MPUCIIOCOOJICHHOCTH TMPEACTaBUTENECH YeIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUS. EIMHCTBO
yenoBeveckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /{apsus.

Tabmuis! u cxembl: «Bo3HukHOBeHHE CONMHEYHON CHUCTEMBI», «Pa3BUTHE OPraHUYecKoro MUpay,
«PacturenbHas kinerka», «KuBoTHas kinerka», «[Ipokapuornueckas kinetka», «CoBpeMeHHas cucTema
OpraHUYecKOro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS YEJIOBEKA U 4YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa NaJCOHTOJOTHYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEIOBEKay,
«/IpeBHelimue moau», «JpeBaue moan», «llepBbie cCOBpeMEHHBIE 01N, «HeloBeUeCKre pachi».

Ob6opynoBanue: mymsixu «IIpoucxoxaeHue yenoBeka» (OIOCThI aBCTPATIONUTEKA, MUTEKAHTPOIIA,
HeaH/iepTaslblia, KPOMAHbOHIIA), CIETKU WIN N300pa’KeHUsI KAMEHHBIX OpyIui MEPBOOBITHOTO YeIOBEKa
(xaMHU-UOMIEpHI, pyOuIa, ckpebiia), reOXpOHOIOTHYeCKas Tabnuia, KoyneKkius «DopMbl COXpaHHOCTH
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

[Ipaktrueckas pabora Ne 1. «M3ydeHHe HCKOMAEMBIX OCTATKOB PACTCHHH W KUBOTHBIX B
KOJUIEKLIHSX».

DKCKypcHusi «DBOJIIOIUSI OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyUHbBIH WIH
KpaeBeIueCKHil My3€eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.

OKojorus Kak Hayka. 3aJadyd U paslenbl dKOJIOTMH. MeToasl dKOJOTMYECKMX HCCIETO0BaHMM.
DKOJI0TrM4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 06UTaHNS OPTraHU3MOB: BOJHAsI, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPUOPTraHU3MEHHasl.



Oxonornueckue ¢daktopel. Kiaccudukamus dkojgornyeckux — (pakTopoB: aOHOTHYECKHUE,
OMOTUYECKHE U aHTPONOTeHHBIC. J[eHiCTBHE IKOJIIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGunotnyeckue (HakTOpel: CBET, TEMIEparypa, BIaXHOCTh. Poronepuonusm. lIpucnocobienus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckue puTMel.

buotnueckue dakropbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUs, XHUIIHUYECTBO,
cumOuo3 u ero ¢opmel. [lapazutusm, Koomeparusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHpPaHCTBO,
HaXJICOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHWE OWOTUYECKUX B3aMMOACHCTBHHA s
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJOTHYECKHE XapaKTePUCTUKH MOMYIsii. OCHOBHbBIE IMOKA3aTeIN MOMYJISILIHKI: YUCIEHHOCTbD,
IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTPALIUS. JJMHAMUKA YUCICHHOCTH TOMYJISIHA U €&
perysIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. I'ekkensb.

Tabmuuer u cxembl: kapta «[Ipupomubie 30HBI 3emumy», «Cpenbl OOUTAaHUS OPTAHU3MOBY,
«Dotonepuoansamy, «l[lomynsmun», «3aKOHOMEPHOCTH POCTA YMCICHHOCTH TOMYJISIIHA WUH(Y30pUU-
Tydenbkny, «[luiesbie nenmy.

JlabGoparopHble U NpaKTUYecKue padoThbl:

Jlabopatopuas pabora Ne 3. «Mopdonornyeckue OCOOCHHOCTH PACTCHHN M3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYyCay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJNIALNNA Pa3HBIX BUIOB PACTCHUN.

Tema 4. CooO1miecTBa U IKOJIOTrHYECKHE CHCTEMBI.

Coo0mecTBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BUIOBasi, MPOCTPAaHCTBEHHAs,
Tpoduyeckas (rmumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Dkojorudeckre cucteMbl (dkocucteMbl). [loHste 00 »skocuctemMe ©  OHOTreolEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI YKOCHUCTEMBI: IMPOIYIEHThI, KOHCYMEHTHI, peayleHThl. Kpyroropor
BEIIECTB W IMOTOK SHEPTUU B dKOcHcTeMe. Tpoduueckue (MUMIEBBIC) YPOBHH IKOCHCTEMEI. [lumieBbie
nenu u cetd. OCHOBHBIE MTOKA3aTeH YKOCUCTEMBI: OMoMacca, MPOIYKIUA. DKOIOTUYECKUE MUPAMHU/IBI:
MIPOIYKIINH, YUCIEHHOCTH, OromMacchl. CBOMCTBA 9KOCUCTEM: YCTOMUUBOCTD, CAMOPET yIISIUS, pa3BUTHE.
Cyxkueccus.

[Ipuponnble 3KOocHCTEMBI. ODKOCHCTEMBI 03€p UM peK. OKOCHUCTEMa XBOWHOTO  WIIU
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  HKOCUCTEMBI. ATpPO’KOCHUCTEMBI.  YpOoskocucTeMbl. buonoruueckoe u
XO3SICTBEHHOE 3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak dakTtop ycroitunBoctu dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuibl, coctaB u cTpykTypa O6mochepsl. Kupoe
BemecTBo U ero (ynkmuu. OcobeHHOCTH Onocdepsl Kak rio0aabHON SKOCHCTeMbl. J(MHaMmdeckoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXUMUYECKUE ITUKIIBI AJIEMEHTOB (yriiepoa, a3oTa). 30HaJIbHOCTh
o6unochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emnu. AHTpOTNOreHHblE W3MeHeHUss B Owmocdepe. ['mobanbHBIC
AKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue MNpUpoabl U 4yenoBedecTBa. CoxpaHeHMe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctd Ouocepsl. OCHOBAa palMOHANBHOTO VYIPABICHHUS NPUPOJHBIMU pECypcaMh U HUX
UCHoJib30BaHue. JlocTukeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:



[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmuier u cxembl: «llumeBble memm», «bUOIEHO3: cocTaB W CTpyKTypay, «lIpupomHbie
coobmiectBay, «llenn nutanus», «Komoruueckas nupamuaay, «buocdepa u yenoek», «IKocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOMHOro yeca», «buoleHo3 Bomoémay, «ATpOIEHO3Y,
«[IpumepHbIe aHTPOINOIeHHbIE BO3JEUCTBUS Ha MPUPOAY», «BaxxHeilllne HCTOUYHUKU 3arpsi3HECHUS
BO3/yXa U TPYHTOBBIX BoI», «[louBa — BaxkHemas cocTapisiomnas o6unochepon», «DakTopsl nerpaianium
nouBy», «llapHukoBeii 3¢ dexT», «DaKTOpbl PagMOAKTUBHOTO 3arpsi3HeHUs Ouochepb», «OOmas
cTpykTtypa Ouocdepni», «PacnpoctpaneHue xu3Hu B Oumochepe», «O30HOBBIA SKpaH OHOCHEpBI»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie.

ObopynoBanue: Mojenb-anmukanus «Tunuyaele OuoneHo3b», Tepbapuii «PacTuTenbHbIC
cooOmiecTBay, kKoutekuuu «buorneno3y», «Bpeautenn BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapuu U KOJUJIEKLIUU PACTEHUN U )KUBOTHBIX, MPUHAJIEKAIINE K PA3HBIM SKOJIOTHYECKUM TpyInam
onHoro Buna, Kpacnas kaura Poccuiickoit denepannn, n300pakeHUs] OXPaHIEMbIX BUIOB PACTCHUM U
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBaWTCA TpeOOBaHHWS K pe3yjbTaTaM OCBOCHUS
00y4JaroIUMUCs TPOrpaMM CpEeAHEro oOLIero oO0pa30BaHUS: JUYHOCTHBIM, METAapeIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pPE3yJbTaTOB OCBOEHUSA Mpeamera «bHOJIOrus» BBIAECIEHBI
CJIETYIOIIHE COCTABIISIONINE: OCO3HAHNE 00YUJAIOIUMUCS POCCHICKON TPaXX TAHCKOW UACHTUYHOCTH
— FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIbHOCTH U CaMOOIIPEEIICHUI0, HAIMYME MOTUBALUU K
00y4eHHI0 OMOJIOTHH, IeJIEHANIPABIEHHOE Pa3BUTUE BHYTPEHHUX YOeXJACHUI JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH M UICTOPUUYECKUX TPATULIUNA PA3BUTHS OMOJIOTHYECKOTO 3HAHHUS, TOTOBHOCTH U
CHOCOOHOCTh O0YYAIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIHOCTH IIEHHOCTHO-CMBICJIOBBIMHU
YCTaHOBKAMHM, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTO OOpa30BaHUS, HAJIHUYHE 3KOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH 1IEJTU U CTPOUTD KU3HEHHBIC TITAHBI.

JlngHOCTHBIE pe3ynbTaThl OCBOCHUS IIpeaMeTa «bUOoIOTHs) TOCTUTAIOTCS B €IUHCTBE YIEOHOM
W BOCIIUTATEIIbHOM  JEATEIbHOCTH B COOTBETCTBUM C TPAAUUMOHHBIMH POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH, MUCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, NPUHSATHIMH B
oOmiecTBe MpaBWIaMM U HOPMaMU TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUA,
CaMOBOCIIMTAaHHSI M CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UMUMU JIMYHOCTH, MATPUOTH3MA,
YBAKECHUS K 3aKOHY W IPABOIOPAJIKY, YEJIOBEKY TpyJa M CTApLIEMy ITOKOJEHHUIO, B3aUMHOIO
yBa)KeHUsI, 0EPEIKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoa Poccuiickoit denepanuu, Npupoie U OKPYyKarollen cpese.

JlugHOCTHBIE pe3yNbTaThl OCBOCHUSI ydueOHOro mpeamera «buomorus» HOMKHBI OTpaXkaTh
TOTOBHOCTh W CIIOCOOHOCTH OOYYaroUIuXxcsi PyKOBOJICTBOBAThCA C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHEHTAllUH, TO3UTUBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPAAULMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00IIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OIBITA JEATEIIBHOCTH B MPOLECCE PEATH3AMN OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIbLHON
JIEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH IPaXKAAHCKON MO3UIIUN 00YJArOIIEerocs Kak aKkTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

OCO3HAaHWE CBOMX KOHCTHTYIMOHHBIX TIpaB W OO0S3aHHOCTEW, YyBa)XXKCHHE 3aKOHAa U
IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH IEATENHHOCTH MPU CO3JAaHUHM y4YEOHBIX MPOEKTOB,
pelIeHNN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CITOCOOHOCTH OMPEIETSATh COOCTBEHHYIO MO3HIIMIO TT0 OTHOIIEHUIO K SIBICHUSIM COBPEMEHHOU
YKU3HU U OOBSICHATH e€;

YMEHHE YYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
JOJIeN € Pa3HBIMU YOeXKICHUSIMU, KYTbTYPHBIMH IIEHHOCTSIMU ¥ COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBINIOJHCHHUS YYE€OHBIX,
[I03HABATEJIbHBIX U MCCIIEN0BATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaAHUS;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOM IE€ATEIBLHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCHUUCKOM TPAXKTAHCKON HIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoAy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes] PonuHOM, TOpAoCcTH 3a CBOU Kpail, cBor0 Poauny,
CBOI1 SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIMOHALMOHAJILHOTO Hapoa Poceuu;

LIEHHOCTHOE OTHOULIEHHE K MPUPOJHOMY HACIEAUIO U MAMITHUKAM IPUPOJIbI, TOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CHOCOOHOCTh OLEHUBATH BKJIAJ POCCHICKHUX YUYEHBIX B CTAHOBIIEHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3HAYCHUS OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPO/IbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIYXEHHIO U 3auute OTeyecTBa, OTBETCTBEHHOCTH 32
€ro cynn0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUUCKOTO HApOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO M IMPUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTEISAM, CO3/IJaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIOYas ICTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHHUE MTPOSBIIATh Ka4eCTBa
TBOPYECKOM JINUHOCTH;

5) ¢pusznyeckoro BocnuTanusi, GOPMHPOBAHUSA KYJbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
Os1aronosyqusi:

MOHUMaHWE W peayM3aliusi 37J0pOoBOr0 U Oe3omacHOro obpasa >KU3HU (3J0POBOE MUTAHUE,
coOIOZICcHHEe TUTHEHWYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBIN pPEXUM 3aHSATHUH M OTABIXA,
perynsapHas Qu3ndeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXMUYECKOMY 3/10pPOBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOIO U KOJUIEKTUBHOIO O€3011aCHOTO TOBEIEHUS
B CUTYalUsIX, YIPOXKAIOLIUX 30POBbIO U )KU3HU JIOCH;

OCO3HAaHHE TIOCIEACTBUM U HENPHUITHS BPEIHBIX TMPUBBIUEK (YIOTPEOJICHHs alKOroJs,
HapKOTHKOB, KYpEHHUS);

6) Tpya0BOr0o BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTA TE€XHOJOTMYECKOW M COLIMAIbHOW HaIpPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IIJIAHUPOBATh U CAMOCTOSITENILHO BBITOIHSTH TaKylO €S TEIbHOCTD;

UHTEpEC K pa3NuyHbIM cdepaM NpoPecCHOHANbHON esTeIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb M CITOCOOHOCTB K 00pa30BaHUIO M CAMOOOPA30BaHHIO Ha MPOTSKEHUH BCEH )KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIeCO00pa3Hoe OTHOIICHHE K NPUpOoJie KaK HUCTOYHHUKY KU3HHM Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHHE YPOBHS JKOJIIOTUYECKOW KYIbTYPBI: TPHUOOPETEHHE OMNbITa TUIAHWPOBAHUS
MOCTYIKOB ¥ OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH /ISl OKPYKatoIel Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;



CIOCOOHOCTH HCIOJIB30BaTh MPUOOpETaeMble TIPH U3YYCHUH OMOJIOTUM 3HAHUS U YMEHUS MPU
pelieHur MmpoOseM, CBS3aHHBIX C PalMOHAIBHBIM TPHUPOIONOIL30BAaHUEM (COONIIOICHUE MPaBUIT
MOBEJICHUS B MPUPO/IE, HAMPABIICHHBIX HA COXPAHEHHE PAaBHOBECHUS B SKOCHCTEMaX, OXPaHy BUOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEMPUATUE ICUCTBUIA, MPUHOCSIIMX BPEA OKPYKAOUIEH NPUPOTHOMN Cpee, yMEHUE
MIPOTHO3UPOBATH HEOIArOMPUATHBIC SKOJIOTHYESCKHUE MOCISACTBHUS MPEAIPUHUMAEMBIX ACHCTBHIA U
npeaoTBpaniaTh ux;

HaJIMYM€ PA3BUTOTO HSKOJIOTMYECKOTO MBIIIICHHS, HKOJOTMYECKOW KYJIbTYpPbl, OIbITA
JICATEIIbHOCTH  AKOJIOTMYECKOM  HAMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBaTbCS HMH B
M03HABATEJIbHOM, KOMMYHMKATUBHOM W COLMAJIBHOM MPAKTUKE, TOTOBHOCTM K YYaCTHUIO B
MPaKTUYECKOU JeATEeIbHOCTH SKOJIOTUUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd H OOIIECTBEHHOW TMPAKTHKHA, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YUTATENBCKOM KYJIbTYpPhl KaK CpPEACTBAa B3aUMOJCHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHWMAaHNUE CIeNU(DUKN OMOJOTUU KAaK HAayKW, OCO3HAaHHS €€ PO B (OPMHPOBAHHH
PAIMOHATILHOTO HAYYHOT'O MBIINUICHUS, CO3JaHUM IEJIOCTHOTO TPEICTABICHUS 00 OKPYXKAroIIeM
MHpPE KaK O €JUHCTBE MPUPO/IbI, YSIOBEKA U OOIIECTBA, B IIO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH
U PEIICHUH MPOOJIeM COXPaHESHHUsI IPUPOJTHOTO PAaBHOBECHS,

yOXKAEHHOCTh B 3HAYMMOCTH OHWOJIOTUU IS COBPEMEHHOW ITMBWIIM3AIMH: O0eCICYCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUC IMEPCICKTUBHBIX OWOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOJIeMbl Pa3BUTHS UYEIOBEUYECTBA, MOUCKA MYyTEH BBIXOJA U3 TII00AIBHBIX
9KOJIOTHYECKUX TpoOsieM M oOecrneueHus: mepexoaa K YCTOWYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYyYE€HHUU OMOJIOTHYECKUX 3HAHUW B IIEJISX TOBBIIICHUST 0OIIen
KYJIbTYPbI, €CT€CTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHON dYacTu (GyHKIMOHAIBHOU
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUr OUOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB TIO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CITIOCOOHOCTH HCIIOJB30BAaTh TIOJIy4aeMble 3HAHUS IS aHaiu3a HW OOBSCHEHUS SIBICHUN
OKpYXKAloIIero MUpa M MPOUCXONANIMX B HEM U3MEHEHUH, YMEHHE JelaTb OOOCHOBAHHbBIE
3aKJTFOYEHUS HA OCHOBE HAyUHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C HENbIO MOTYYeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIOIB30BaTh OMOJIOTUYECKHUE 3HAHUS JIJISl PEIICHUS TpoOIeM
B PEAIbHBIX KU3HEHHBIX CUTYalLIUsIX;

OCO3HaHUE IIEHHOCTH HAy4YHOW JAESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh MHPOEKTHYIO U
MCCIIEI0BATENbCKYIO ICSITENPHOCTh HHIMBUIYAIHHO U B TPYIITIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHUIO HOBBIX 3HAHMHA 1O OWOJOTMM B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATbHI

MertanpeameTHble pe3ynbTaThl OCBOGHMsI ydyeOHOro mpenMera «buonorus» BKIIIOYAIOT:
3HayMMble A7 (OPMHPOBAHMS  MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXIAMCLUUIUIMHAPHBIE
(MeXmpeMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaXKaloIIKe 11EeJI0CTHOCTh HAYYHOM KapTUHBI MHUpa U



crneuu(uKy METONOB IO3HAaHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, JHEPIrus,
SIBJICHHE, TIPOIIECC, CHCTEMa, HayuHBIN (DaKT, IPUHIUI, THIIOTe3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HaONIOeHUe, W3MEPEeHHUE, SKCIEPUMEHT U JAPYruX), YHHBEpcalbHbIe y4deOHBbIC
neiictBuss  (IO3HaBaTellbHblE,  KOMMYHHMKAaTHBHBIE,  pEryJsATHBHbIE),  OOecreunBaroliye
(dopmupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHLMH OO0YyYaroluxcs,
CHOCOOHOCTh 00YYAIOUINXCS MCIIOIB30BaTh OCBOCHHbIE MEKIUCIUIUTMHAPHBIE, MUPOBO33PEHYECKHE
3HAHMS U YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIbHON U COLIMAIILHOM ITPaKTHKE.

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHMsI IPOTrPaMMBbl CPEAHEro oOLIero oOpa3oBaHMs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE IeHCTBHS:

CaMOCTOSTENIbHO  (OPMYJIMPOBATh M aKTyalIM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN MPHUEMBI JOTMYECKOIO MBIIUIEHUS (aHan3a, CUHTE3a,
CpaBHEHUsI, KJIacCu(UKAIIK, 0000IEHHs ), PACKPBIBATH CMBICI OMOJIOTUYECKUX MOHITUHN (BBIIEIATH
UX XapaKTepHble MPU3HAKHU, YCTaHABIMUBATh CBSI3U C JPYTUMHU ITOHITUSAMN);

ONpeNeNATh Ledu JesITENbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HX JOCTHIXKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C IOCTABICHHBIMU LIENISMU;

UCTIOJIB30BaTh OMOJIOTMYECKHIE TIOHATHS 11 OObSICHEHHSI ()aKTOB U SIBJICHUI KUBOU TIPUPOJIBI,

CTPOUTH JIOTMYECKHE PacCYKICHUs (MHAYKTHBHbIC, TEAYKTHUBHbBIC, 110 aHAJIOIMU), BBIBIATDH
3aKOHOMEPHOCTH UM IPOTUBOPEUUS B PacCMaTPUBAEMBIX SBIEHHSX, (OPMYJIHMPOBaTH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEACTBA JJI IPEJCTaBICHUS CYLIECTBEHHBIX CBS3EH U
OTHOIIEHUH B M3y4yaeMbIX OHOJOIMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUUi pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IJIaH pelIeHHs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUaIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBHE pPE3YJBTATOB ILIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBHUSX pPEaJbHOrO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

BJIQ/IETh HaBbIKAaMH Y4eOHO-MCCIIEI0BAaTENbCKOW U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspeinieHus npoOjeM, CIOoCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOOB
pELIEeHUs TPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUABI JAEATEIBHOCTH IO IIOJYYEHHUIO HOBOIO 3HAaHMS, €ro
MHTEPIIPETAllUY, NMPEoOpPa30BaHUIO U MPUMEHEHHWIO B YYEOHBIX CUTYyalHUsX, B TOM 4YHCIE IpHU
CO31aHUU YUEOHBIX U COI[MAJIbHBIX TPOEKTOB;

(dopMHpOBaTh HAyYHBIH TUI MBILIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMU
HNOHITUSIMA U METOJIaMU;

CTaBUTh W (OpPMYyIUpOBaTH COOCTBEHHBIE 3a/ladyd B 00pa30BaTENbHOW NEATETHHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJIU3UpOBaTh 33Jady, BBIABUIATh THIIOTE3Y
e€ pelIeHus, HaXOJAUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh apaMeTPhl
U KPUTEPUU PELICHMUS,;



aHAJIM3UPOBATh MOJYYECHHBIE B X0/I€ PELICHUS 331a4K PE3Y/IbTaThl, KPUTHUECKHU OLICHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh LEJICHANPABICHHBIA IOMCK IEpeHoca CPEeICTB U CHOCOOOB ACHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

YMETh IEPEHOCUTH 3HAHHS B TIO3HABATEIILHYIO U MMPAKTHYECKYIO 00JIACTH KU3HEACATEIIHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IIpeIaraTb OPUTrMHAIbHBIC IOXObI U PEILIEHHS], CTABUTh IPOOIEMbI
U 33/1a4M, JOIYCKAIOLINE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHHMKAX HH(POpManmuu (TEKCTe y4eOHOro mocobus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OUOJIOTMYECKUX CIIOBApSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
06a3ax maHHbIX, B lHTepHere), aHamu3upoBaThb MHGOPMALMIO pPa3IMYHBIX BUAOB U (opMm
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dopMynHpoBaTh 3ampockl W TPUMEHATH pa3IWYHBIE METOAbl TIpPU IOWCKE H OTOOpE
6uonornyeckoi MHGopMaIy, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT MCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJB30BAHMUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTUMANbHYIO (GOpPMY MPEACTAaBICHHS OMOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KayecTBE CpeACcTBa INpu paboTe ¢ OHOJIOrHYecKOi
uHpOpMaNKel: MPUMEHATh XUMHUYECKHE, (PU3MYECKHe M MaTeMaTHYeCKHe 3HAKW M CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCHOJB30BaTh U TNPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJCTh HABbIKAMM pAaclO3HaBaHWA MW  3aLUTHl  MHQOpPMaLuu, HHGPOPMALMOHHOM
0€30MacHOCTH JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHKAIIMU BO BceX cepax >KU3HU, aKTUBHO y4acTBOBAaTh B AUAJIOre UM
JIMICKYCCHH TI0 CYIIECTBY 00CYKIaeMoi TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHTEJIGHO BBHITTOJIHEHHS TpEeIsiaraéMoi 3a/ladd, YYUTHIBATH HHTEPECHl M COTJIACOBAHHOCTH
HO3ULUHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpPeJICTBA OOIIECHNUs, TOHUMAaTh 3HAYCHHE COLUANIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HMKHOBEHUS KOH(M)JIMKTHBIX CHTYalld, YMETh CMST4YaTh KOH(IMKTHI U BECTH
MIEPETrOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOLIEHNS U B3aUMOJICHCTBHUS, TOHUMAaTh HAMEPEHHUS IPYTUX
Jqrofied, MpOSBIIATH YBAXKMUTEIbHOE OTHOLIEHME K COOECeTHMKY M B KOPPEKTHOW Qopme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

NOHUMAaTh M HCIOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM M WHAMBUAYAJIbHOW palbOTHI IMpH
pelieHnn OMOJOTHYECKONH MpoOsieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS MPU peLIeHUH yueOHOM 3a1auH;

BBIOMpPATh TEMAaTHKY W METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;



IIPUHUMATD LIEJIM COBMECTHOU IEATEIBHOCTH, OPTaHU30BBIBATE U KOOPAUHUPOBATH NCHCTBHSA
110 €€ TOCTUKEHUIO: COCTABJIATSH IUIAH AEUCTBUH, pACIIPEAEIIATh POIU ¢ YYETOM MHEHHMM YYaCTHHUKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOM pabOThI;

OLIEHUBATh Ka4e€CTBO CBOET0 BKJIA/a U KaXKJOr0 Y4aCTHHKA KOMAaH/bl B OOIIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE ITPOCKTHI, OLICHMBAThb HJEU C IO3UMLUUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATD ITO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSIBIIAT
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH 1CHCTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS 111 BBIABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIHSX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUM II€JIEBbIE U CMBICIOBBIE YCTAaHOBKU B CBOMX
JICUCTBUAX M TMOCTYIKAax MO OTHOIICHUIO K YHUBOW MPUPOAE, CBOEMY 3J0POBBIO U 300POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh I103HABATENIbHYIO JIEATENIBHOCTh, BBISBIATH HPOOJIEMBI,
CTaBHUThH U (HOPMYIHPOBATH COOCTBEHHBIE 33a7]a4l B 00pa30BaTEIbHON NEATEIHLHOCTH U KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHUS MPOOJEMbl C YY4ETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacUpATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW IPYAMIIMU B Pa3HbIX 00JACTIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHMBAThb
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM peieKcHH KaK OCO3HAaHUs COBEpPILIAEMbIX JAECUCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUMN, MCIOIb30BATh MPUEMBI pedIeKCHH AT
OLIEHKU CHTYyalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

OpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crienupudeckne st yueOHoro mpenmera «buomorus» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI ICHCTBHIM IO OCBOCHUIO, HHTEPIIPETALIMH U TPE0Opa30BaHUIO 3HAHHM, BUJIbI AEATEIbHOCTH
0 MOJIyYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUH B pa3IMUYHBIX YUEOHBIX CUTYAIHUsIX, a TAKKE



B pealbHBIX XHM3HEHHBIX CUTYyalUsX, CBA3aHHBIX ¢ Ouosormeil. B mporpamme npeamerHsie
pe3ysbTaThl IPEJCTABIICHBI 110 T0JIaM 00y4eHUs.

[IpeameTHbie pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» ¢ 10 knacce nOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe W PONU OHOJIOIMH B CHUCTEME HAyYHOI'O 3HAHMS
€CTeCTBEHHBIX HAayK, B (DOPMUPOBAHHHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOH KapTUHBI MHUpPa U
HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHUCKUX MU 3apYOEkKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKphIBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMHMHOB U IMOHSATUH: XHU3Hb, KJIETKA,
opranmu3M, MeTabosin3M (0OMEH BEIIECTB U MPEBPAIICHHE YHEPTUH), TOMEOCTa3 (CaMOPETyYIISIIHS),
yYpOBHEBasi  OpraHu3alMs  KUBBIX  CHCTEM,  CaMOBOCIIPOM3BEICHHE  (PEIpOLYKIMS),
HACJIEICTBEHHOCTb, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJIOTMYECKHE TEeOpUM (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHas JorMa MOJIEKYJISIpHOI Onosorun), 3akousl (I'. Mennens, T. Moprauna, H. 1. BaBunosa)
U y4eHHs (0 LIEHTpax MHOrooOpas3us M NMPOUCXOXKIAEHUs KyabTypHbIX pacteHuil H. . BaBuiosa),
OIIpeNeNATh T'PAaHULIbI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BJIaJeTh METOIaMU HAyYHOT'O IIO3HAaHUS B OMOJIOIUU: HAOJIIOJICHHE U OTTMCAHHE KUBBIX
CUCTEM, IPOLECCOB U SIBICHUN, OpPraHu3alus U IpOoBeIeHUE OUOJIOTMYECKOTO SKCIIEPUMEHTA,
BbI/IBJKEHUE TUIIOTE3b], BBISIBICHUE 3aBUCUMOCTH MEXAY UCCIIEAYEMbIMU BEIMYMHAMH, O0OBSICHEHHE
HOJYYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX ITOHATUMN, TEOPHUIl U 3aKOHOB, YMEHUE J1eJ1aTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX pe3yJIbTaTOB;

YMEHHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BEIIECTB U
IpPEBpalLliCHUs] SHEPrMU B KJETKe, (OTOCHHTE3a, IJACTUYECKOTO M HHEPreTH4eckoro ooOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHUS, HHIUBHUIYaJbHOIO DPAa3BUTUSA
opranusMa (OHTOTeHe3);

YMEHHME MPUMEHATh MOJYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX IPOLECCOB U
SBJICHUM, JUIS MPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEJHEBHOM KM3HU C LIENbIO OOecredeHus
0€30I1aCHOCTH CBOET'O 3/I0POBbsI M 37I0POBbsl OKPYKAIOLIUX JIFOJeH, COOII0IEHUSI HOPM I'PaMOTHOT'O
MOBE/IEHNSA B OKpYXKalollel NpUpPOJIHON cpele, NMOHUMaHHE HEOOXOIUMOCTH HCIOJIb30BaHUS
JIOCTUKEHHUI COBPEMEHHOW OMOJIOrMH U OMOTEXHOJIOTUH JIJIs1 pallMOHAIBHOTO TPUPOAOIIOIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble T'€HETHYeCKHEe 3aJauyd Ha MOHO- M JAUTHOpHIHOE
CKpelMBaHKe, CLIETUIEHHOE HaclleI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS IS
IpeJICKa3aHus HacJae10BaHus IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYECKue paboThl, cOOJII01aTh paBuia mpu padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pPYyI0BaHUEM;

YMEHUE KpPUTHUYECKH OIEHHMBAaTh M HWHTEPIPETUPOBATH HMHOOPMAIMIO OHOJIOTUYECKOTrO
COJIep’KaHus, BKIIIOYAIOLIYIO IICEBJIOHAy4YHbIE 3HAHMSI M3 PA3JIMYHBIX HCTOYHHMKOB (CpelcTBa
MaccoBOM MH(OpMAaIMK, HAYYHO-TIOMYJISAPHBbIE MaTepHalbl), 3TUYECKUE AaCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE co3[aBaTb COOCTBEHHbIE IHCHbMEHHbIE U YCTHBbIE COOOIIeHHUs, 00001mas
OMOJOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
amnmapaT OMOJIOTHH.

[TpeamerHble pe3ynbTaThl OCBOCHUsT yyeOHoro nmpeamera «buonorus» ¢ 11 knacce nOMKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNH O MECT€ M pOJIM OHOJIOTMM B CHCTEME HAy4yHOrO 3HaHUs
€CTECTBEHHbIX HayK, B (OPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U



HAyYHOTO MHPOBO33PEHMSI, O BKJIAJE€ POCCUHUCKUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, QyHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIsl PEeIICHUS )KH3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COACPNKAHUE OMOJOTUYECKHX TCPMUHOB U TIOHATUN: BUJ, TOIMYJISIINS,
reHo(OH, SBOMIONMS, TBUXKYIIHE CUIIBI ((DaKTOPbI) SBOIIOIUH, PUCIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HIKOJIOTHYECKUEe (PaKTOPBI, SKOCUCTEMA, POAYIIEHTHI, KOHCYMEHTBI, PEeIyLEHTHI,
[[ENU MUTAHUs, YKOJIOTHYECcKas mupaMuaa, OMoreoneHos, onocdepa;

YMEHME u3jlaraTb OWOJIOTMYECKHME Teopuu (dBostonMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOpHs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoabliieBoro cxozacrsa K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHuid W mytedl sBomouun A. H. CeBeprioBa, ydyeHHs O
ounoctepe B. U. BepHaickoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BJIaJETh METOIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIOJCHHUE U OTIMCAHHUE KUBBIX
CUCTEM, TPOLECCOB U SIBICHUN, OpPraHu3alus U MpoBeleHHE OUOJIIOTMYECKOTO SKCIIEPUMEHTA,
BBI/IBI)KEHUE TUTIOTE3b], BBISIBICHHUE 3aBUCIMOCTH MEXY UCCIIelyeMbIMU BEIMYMHAMHU, OObSICHEHHE
MOJIYYCHHBIX PE3YJIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHITHI, TEOPHUI U 3aKOHOB, YMEHUE JCNIaTh
BBIBOJIbl HA OCHOBAHUU TOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBbIC MPU3HAKK CTPOCHHUS OMOIOTMYECKHMX OOBEKTOB: BHUJOB,
MOMYJISIIIAMA, TPOTYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B U AKOCHCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACIIEACTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHI000pA30BaHMA,
NpUCIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS HKOJIOTHYECKUX (DAaKTOPOB HA OpPraHU3MBI, EpEeHOCca
BEIIECTB M MOTOKA DHEPTHMH B IKOCHCTEMaxX, aHTPOIOTCHHBIX M3MEHEHUH B SKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTAa BEIIECTB U OMOT€OXUMHUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TPUMEHATH TMOJYYEHHbIE 3HAHHS I OOBSICHEHUS OWOJIOTHYECKUX IPOLIECCOB U
SIBIICHUH, JJIS TIPUHATHS MPAKTHYCCKUX PEIICHUH B MOBCETHEBHOW JKH3HH C IEJIbI0 00eCTieUeHUS
0€30MacHOCTH CBOETO 3/I0POBBS U 3J0POBbS OKPYKAIOIIMX JIOJEH, COOMIOACHNUS HOPM IPaMOTHOTO
MOBE/ICHUSA B OKpYXKaloIlled NpUPOTHON cpele, MOHMMaHHe HeOoOXOIUMOCTH HCHOIb30BaHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOrMH ISl PallMOHAIBHOTO IPUPOIONOIb30BAHMS;

YMEHHME pellaTh 3JIEMEHTapHble OMOJOIMYECKHEe 3aJauyM, COCTaBISATh CXEMbI IEepeHoca
BEIIIECTB U YHEPTUH B IKOCHUCTeMaxX (MM MUTaHUA);

YMEHHE BBIMOJIHATH 1a00paTOPHBIE U MPAaKTUYECKUE pabOThI, COOII0IaTh MpaBuia mpu padoTe
¢ Y4eOHBIM U J1Ta0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh WM WHTEPIPETUPOBATh HMHPOPMAIHMIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIOYAIOUIYIO TICEBIOHAYYHBbIE 3HAHMS M3 PA3JIUYHBIX HCTOYHHKOB (CpelIcTBa
MaccoBOM HMH(OpMAIUKM, HAyYHO-TIOMYJISPHBIE MaTepHalbl), paccMaTpuBaTh TioOaIbHBIC
HKOJIOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE co3[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOLIeHHs, 00001as
OMOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO MCIOJB30BaTh MOHATHITHBIN
amnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuyecTBO 4acos DJIeKTPOHHBIE
HaumenoBanue OcHOBHBIE BUIBI
Ne Kontpo IIpakTtuueckue, (uudposbie)
pa3aesioB U TeM IIporpammHoe cofep:kanue | JAeATeIbHOCTH
n/m Bcero JbHbIe s1a00paTOpHBbIE o0pa3oBaTte/ibHbIE
NMPOrpamMMbl o0yuarouuxcst
padoTsl  padoTHI pecypchl
buonorus xak Hayka. CBsizu PackpsiBath conepxanue
OMOJIOrMH ¢ OOLIECTBEHHBIMY, TEPMUHOB U IIOHATHI: HAYYHOE
TEXHUYECKUMHU U IPYyTUMU MHUPOBO33PCHUE, HAy1HAA
€CTCCTBEHHBIMU HayKaMH, KapTHHa MUpa, HaydIHbIH
bunocodueii, peruruei, METO/1, TUIIOTE3a, TEOpUS,
JTUKOH, ICTETUKOMN U MPABOM. METO/IET HOCTICHLOBAHMA.
XapakTepu3oBaTh OMOJIOTHIO
Posbe Guonoruu B
. | Kak HayKy, ee MeCTO U pOJib
($bopMHUPOBaHUH COBPEMEHHOMN
. Cpenu IPYrux €CTECTBEHHBIX
HayqHOH KapTHHBI MAPA. Hayk. [lepeuncnars pa3aesnst
Cucrema Guonoruaeckux OMOIIOTHH B COOTBETCTBHUE C
HayK. 00BEKTaMHU U3YyUEHUS.
jlemoncmpauuu: HaspiBaTh Ba)KHEHINNE bubnuoreka HOK
1 buonorus xak Hayka 2 0.5 Iopmpemuwi: Y. lapsun, I'. https://m.edsoo.ru/7f

Mennens, H. K. Koab110B,
JIx. Yorcon u @. Kpuk.
Tabauyvl u cxemvi: «MeTOJIBI
MO3HAHUS )KUBOU MTPUPOJIBI»
MeToapl TO3HAHUS )KUBOU
pHUPOBI (HaOII0ICHNE,
AKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KiaccupuKanus,
MOJICIIUPOBAHUE,
CTaTUCTUYECKass 00padoTKa
JIAHHBIX ).

Hemoncmpauuu: Tabauyvt u

oTpaciii OMOJOTHYECKHIX
3HAHWH U 33124, CTOSIIINE
niepen Ouomnorueit XXI B.
PackpsiBath conepxanue
TEPMUHOB U TOHSITHI:
Hay4YHBIA METOJ, METOIBI
HCCIIeIOBaHUS.
XapakTepru3oBaTb OCHOBHBIE
METO/IbI TTIO3HAHUS KUBOU
MPUPOJBI: HAOTIOACHHE,
AKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KiacCupuKanus,

41c292
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JKusrle cucTteMbl U
WX OpTraHU3aLus

cxemvl: «MeToapl NO3HAHUS
JKUBOU ITPUPOBD».
Jlabopamopmuvie u
npakmuuecKkue

pabomeul:

[TpakTuyeckas padora Ne 1.
«Hcriob30BaHMEe Pa3IMYHBIX
METOJIOB TPU U3YYCHUHU
OMOJIOTUYECKIX 00BEKTOBY

JKuBble cucteMsl
(brocucTeMbl) Kak MpeaMeET
U3Yy4eHUs OMOJIOTUH.
OTnuuue )KUBBIX CUCTEM OT
HEOPraHUYECKOH MPUPOIBL.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anuu
OMOCUCTEM: MOJIEKYJISIPHBIH,
OPraHOMIHO- KJIETOYHBIM,
OpraHNU3MEHHBI,
MOMYJISILIMOHHO -BUJIOBOH,
HKOCUCTEMHBIH (Ouno-
TEOIICHOTUYECKHHN),
ouocdepHbIil.

Hayxkn, nzyuaromue
OrocHucTeMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.
Hemoncmpayuu:

Tabnuywl u cxemvi:
«OCHOBHBIE NMPU3HAKU
JKU3HU», «Y pOBHU
OpraHu3aIuu KUBOU

MOJICJTPOBAHUE,
CTaTUCTUYECKass 00padoTKa
AHHBIX

PackpsIBaTh conepxanue
TEPMUHOB U ITOHATHUM:
cucTreMa, OMOJIOrnyecKast
CHUCTEMA, HJIEMEHTBI CUCTEMBI,
CTPYKTypa OMOCUCTEMBI,
CBOMCTBA KUBBIX CHCTEM,
0OMEH BEIIIEeCTB,
pPa3MHOKEHHUE, POCT,
pa3BUTHE, HACJIEICTBEHHOCTb,
U3MEHYHBOCTb,
pa3IpaxkuMoCTh,
YHEPTr03aBUCUMOCTH, YPOBHHU
OpraHu3aIu >KU3HU
(buocucrem).
XapakTepu30BaTh TPUHIUIIBI
OpraHu3aIi OMOCHCTEM:
OTKPBITOCTh, BHICOKAS
YHOPSTIOYCHHOCTb,
CaMOpETyJISIIus,
nepapxnyHocTh. [lepeuncnsiaTs
YHUBEPCAIbHBIE CBOWCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/7f
41c292
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XMMHYECKUHN COCTaAB
Y CTPOEHUE KIETKH

MIPUPOIBI».
Mogaens monekyinsl JJTHK

YKUBOTO: €IMHCTBO
XMMHYECKOTO COCTaBa,
Pa3IpaXuMOCTh, JIBIKCHHUE,
roMeocTas, pocT U pa3BUTHE,
HACJIEeCTBEHHOCTb,
M3MEHYHBOCTb, IBOJIOIHS
(mpucmiocobeHne K
M3MEHSIOMINMCS YCIIOBHSIM).
IIpuBOaUTE IPUMEPHI
OMOCUCTEM Pa3HOTO YPOBHSI
OpraHHM3aluy U CPAaBHUBATH
IPOSIBIICHUS] CBOCTB KUBOTO
Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE
MIPOIIECCHI, IPOTEKAOIINE B
onocucTeMax: oOMEH BEIIECTB
U TIpEBpAICHNE YHEPTUH,
CaMOBOCIIPOU3BEICHHE,
CaMOperyJsius, pa3BUTHE.
CoO:ronath npaBuiia
OepeXHOTO OTHOIICHUS K
JKUBOM IPUPOJIE

XUMHYECKHI COCTaB KIETKH.
XHUMHUYECKHE JIEMEHTHI:
MAaKpO3JIEMEHTHI,
MHKpPOIJIEMEHTHI. Bona u
MHHEPAIbHBIE BELLIECTBA.
OyHKIMU BOJbI U
MHHEPAIBbHBIX BEUIECTB B
kierke. [lognepxanue

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
9JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTHI,
MHUKPOIJIEMEHTHI,
MHUHEpaJIbHBIC BEILIECTBA,
MOJIEKYJIa BOJbI KaK JUIIOJIb,
BOJIOPOJHBIE CBS3H;

bubnunorexa LIOK
https://m.edsoo.ru/7f
41c292
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OCMOTHYECKOI0 OaJiaHca.
Hemoncmpayuu:
Jluaecpammor:
«Pacnipenenenue XUMUYECKUX
AIIEMEHTOB B HEKUBOM
npupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B
JKUBOU PUPOEH.

Tabauyst u cxemol:
«Ilepuonnyeckas Tabauma
XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYIbI BOJBD)
benku. Coctas u cTpoeHue
0eKOB. AMUHOKHUCIIOTHI -
MOHOMEPHI OEIIKOB.
HezaMeHnMbIe 1 3aMEHUMBIC
AMUHOKHCIIOTHI.
AMHWHOKHUCIIOTHBIN COCTaB.
YPOBHHU CTPYKTYpbI OEIKOBOM
MOJIEKYJIbI (TIEpBUYHAS,
BTOpUYHAS, TPETHYHAS U
YETBEPTUYHAS CTPYKTYpa).
XUMHYECKUE CBOMCTBA
0enkoB. buonornyeckue
byHKIHU OEKOB.
Hemoncmpayuu:

Tabauywl u cxemvi:
«CTpoeHUE MOJIEKYIbI
Oemkay.

Obopyodosatue: CBETOBOU
MUKPOCKOII,
MUKpOTIpenapaThl

rHIPpOGUIBHBIE U
ruipooOHBIC BEIIECTBA.
Jloka3bIBaTh €JMHCTBO
3JIEMEHTHOT'O COCTaBa Kak
OJIHO U3 CBOMCTB JKUBOTO.
Pacnpenensats xumuueckue
JIEMEHTSI 110 TPYIIaM B
3aBUCHUMOCTH OT
KOJIMYECTBEHHOTO
IpEeCTaBUTENILCTBA B
OpraHu3Me; XapaKTepu30BaTh
POJIb OTJENbHBIX 3JIEMEHTOB.
BEISBIIATE CBSI3b MEXKIY
COCTaBOM, CTPOEHHUEM
MOJIEKYJIbl XMMHYECKOTO
COEIMHEHUS U €ro (PyHKUUIMU
B KJIETKE

PackpsiBath conepxanue
TEPMUHOB U TIOHSATHIA: OEJIKH,
MOJTUMEPBI, MOHOMEPHI,
aAMHHOKUCIIOTBI, TENTHIHAS
CBSI3b, MOJIMITENTH],
JIeHaTypalus.
XapakTepu3oBaTh OCJIKH Kak
KJIACC OPraHUYECKUX
COCJIMHEHM;
KJaccu(UIupoBaTh UX 10
CTPOEHUIO (TI00YIISpHBIE U
¢bubpmIsipHBIE OEIKH),
NEPEUYHCIATh U
XapaKkTepU30BaTh (PYHKIIMH
0eIKoB




®epMeHTHI - OMOJIOTHYECKHE
KaTaJIN3aTOPHIL.

Crpoenue epmenra:
AKTHUBHBIHN LIEHTD,
cyOcTpatHas crieupUIHOCTb.
Kodepmentsl. Butamussbl.
Otnnuus pepMeHTOB
OT HEOPraHMYECKHUX
KaTaJan3aToOpOB.
Hemoncmpayuu:
Tabnuyol u
«Ctpoenue GpepMeHTa.
Obopyoosanue:
obopyoBaHue TUTSt
MPOBEJICHUS HaOII0ICHUH,
WU3MEPEHUM, JKCIIEPUMEHTOB.
Jlabopamopnuvie u
npakmuueckue padoomol:
JlaGopaTtopnas pabota Ne 1.
«M3yyeHne KaTaTuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIIa3bl TN
KaTaJias3bl)»

YTneBopl: MOHOCAXapHUIbI
(rmroko3a, pubo3a u
Je30Kcupr003a), Arucaxapusl
(caxapo3a, J1akTo3a) 1
MoJIcaxapuasl (Kpaxman,
TJIMKOTEH, 1EJUTI0JI03a).
buonornueckue GpyHkImm
YIJIEBOAOB. JIMMUIB:
TPUTTUICPUIBI,

cxemol.

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
(hepMeHTbI, aKTUBHBINA LEHTD,
cyOcTpaTHas crienupUIHOCTb,
Ko(epMeHTHI, OeKu-
aKTUBATOPBI U OEJIKU-
WHTHOUTOPBI.

VYKa3bIBaTh OTINYUS
(hepMEeHTOB OT
HEOPraHUYECKUX
KaTann3aTopoB. OOBACHITH
poJb GEpPMEHTOB B
(YHKITMOHUPOBAHHUH KUBBIX
CHCTEM, B IPOMBIIICHHOCTH, B
MEIUIIMHE, B TTIOBCEAHEBHOM
KHU3HH YeJIOBEeKa

PackpsiBath conepxanue
TEPMHUHOB U NIOHATHMH:
YTJIEBO/IBI, MOHOCAXapHU/Ibl,
JFicCaxapuIbl, MOJMCaxapuIbl,
TJIF0K03a, prudo3a,
ne3okcuprbo3a, caxaposa,
JaKTO3a, MaJbTO3a, LEIII0JI03a
(keTuaTKa), Kpaxmall,
TJIMKOTEH; JIUTIHIBL,
TPUIIMLIEPUABI (KUPBI, Macia),
¢bochonunuabl, CTepoUIbI.
XapakTepu3oBaTh YIrieBOIbI,
JMINUBI KaK Kiacce
OPraHUYEeCKUX COCTUHEHUMU.
KnaccudunupoBats yrieBoabt
Y JIMOUJIBI TI0 CTPOCHHUIO;




dochomunubl, CTEpOUIBI.

I' uppodunsHO-TUAPOPOOHBIE
cBolicTBa. buonornueckue
(GYHKIUM JTUTTAIOB.
CpaBHeHUE YIIIEBOJIOB,
OENKOB U JIUMUIOB KaK
HMCTOYHHUKOB SHEPTUU.
Hemoncmpayuu:

Tabauyst u cxemol:
«YTneBoapl», «JIunuap.
Obopyoosanue:
obopynoBaHue Ass
poBecHUS HAOTIOCHHIA,
U3MEPEHUM, JKCIIEPUMEHTOB
Hyxnennoseie kucnorsl: JJHK
u PHK. Hykneorunasr -
MOHOMEPBI HYKJIENHOBBIX
kucyoT. CTpoeHue u
¢yukun JJHK. Crpoenue u
¢yukun PHK. AT®:
CTpOeHHUE U (PYHKLINH.
Hemoncmpayuu:
Ilopmpempui: JIx. Yorcon, ®.
Kpuk, M. Yunkunc, P.
@paHKIUH.

Tabnuywl u cxemvi:
«Hyk1enHOBbIE KUCIIOTHI;
JIHK», «buocunre3 6eiakay,
«Ctpoenne Monekyiasl ATOx.
Obopyodosatue: CBETOBOU
MHUKPOCKOII,
MUKpOIpenaparsbl

MEePEeYHCIATh (PYHKINH
YTJIEBOAOB U JIUIHJIOB.
Cxemarudecku n3o0paxarb
CTPOEHHUE MOJIEKYJI YIJIEBO/IOB,
12011791 (0):]

PackpbIBaTh conepkaHue
TEPMUHOB U TIOHATHH:
JI€30KCUPHOOHYKIIENHOBAs
kuciota (JJHK),
pUOOHYKIIENHOBAsL KUCIOTa
(PHK), nykneortun,
HOJMHYKJIEOTHIHAS LIEeTb
(MOIMHYKIEOTHNT),
KOMILIEMEHTaPHOCTB,
¢ynaxuu JIHK (xpanenue u
repeiaya HacJeICTBEHHOM
uHpopmanun); Buasl PHK
(uHpOpMaIMOHHAS,
TpaHCIIOPTHaS,
pubocomanbHas);
aneHozuntpudocdar (ATD),
MaKpOIPTHUECKAsT CBSI3b.
XapakTepu3upoBaTh
HYKJIEMHOBBIE KUCIIOTHI KaK
XUMHUYECKHE COSAMHEHUS U
HOCHUTEIIN HacJeICTBEHHOM
nH(pOpMaIHH.

OTmeuatb 0COOEHHOCTH
CTPOEHUS MOJIEKYI
HykJIenHOBbIX KucnotT (AHK,
PHK) u ATO®.
Cxemarudecku n300paxarb




[{utosorus - HayKa O KJIETKE.
Kiterounas teopus - npumep
B3aUMOJICUCTBUS UIIEU U
(akTOB B HAYYHOM [1O3HAHUH.
Metobl U3y4eHus KIETKH.
Hemoncmpayuu:
Ilopmpemeoi.

A. JleBenryk, P. I'yk, T.
IBann, M. IlIneiinen, K.
bap, P. Bupxos.
Obopyodosatue: CBETOBOU
MHUKPOCKOII,
MUKpOIpenapaTsl
pPacTUTEIbHBIX, )KUBOTHBIX U
OaKkTepuanIbHBIX KIETOK;
PUCYHKH C
MUKpodoTorpapusiMu
KJIETOK, ITOJIy4E€HHBIE C
MOMOIIbIO CBETOBOTO U
AIIEKTPOHHOI'O MUKPOCKOIIA
KireTka xak meinocTHas xKuBas
cuctema. O01muye npu3HaKku
KJIETOK: 3aMKHYTasl Hapy>KHasi
memOpana, mosiekyisl JJHK
KaK N€eHEeTUYECKHH ammnapar,
cucTeMa cuHTe3a Oernka.
Tunsl K1€TOK:
9yKapuoTHUYEeCKas U
IIPOKAPUOTUYECKASI.
OCoOeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOM KIIETKH.
Knerounas crenka 6akTepHid.

CTPOEHHE HYKJIEOTHIOB,
MOJIEKYJI HYKJIEMHOBBIX
kucinot, ATO

PackpebiBaTh copepxanue
TEPMHUHOB U TIOHATHUH: KJIETKa,
IUTOJIOTHUS; PACKPHIBATh
coJiep>KaHue MOJ0KEHUI
KJICTOYHOU TEOPUH.
IlepeuuncnsaTe u
XapaKTepUu30BaTh OCHOBHbBIC
METO/Ibl U3YYCHHUSI KIICTKHU:
(IpUTrOTOBIEHUE CPE3OB,
OKpallluBaHue,
MHUKPOCKOIIUPOBAHHUE,
LEHTpUPYrUpOBaHUE,
KYyJIbTUBHUPOBAHUE KJIETOK U
TKaHEN)

PackpsiBath conepxanue
TEPMUHOB U TIOHSATHI: KJIETKH
(dykapuoTuyeckas,
MIPOKapuOTHYECKas),
ra3Marrudeckas MeMopaHa
(Tutazmanemma), TITMKOKAIIUKC,
TPAHCIIOPT BELIECTB
(TmaccuBHBIN, aKTHBHBIN),
9HAOIUTO3 (parouuTos,
MMUHOIIUTO3), YK301IUTO3,
KJIETOYHAs! CTEHKA, HYKJIEOU].
CpaBHMBATh MEXIy COO0M
9yKapuOTHYECKUE U
MIPOKApUOTUUYECKUE KIIETKHU;
OTME€YaTh CXOJICTBO U




CrpoeHnue 3yKapuoTUYECKON
KJIeTKU. OCHOBHBIEC OTJIMYHUS
pacTUTENIbHOM, )KUBOTHOU U
IrpUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPHI -
KJIETOYHAs CTEHKa,
IIIMKOKAITUKC, UX (QYHKIUH.
[TnazmaTnyeckas MmeMOpaHa,
ee CBOMCTBA U (DYHKIIHH.
Hemoncmpayuu:
Ilopmpemul: A. JleBeHryk, P.
I'yx,

T. HIsann, M. Hneigen, K.
bap,

P. Bupxos.

Tabnuyvl u cxemoi:
«CTpoeHHe 3yKapuOTHIECKOI
KIeTKn», «CTpoeHue
JKUBOTHOM KIICTKI,
«CTpoeHue pacTUTEITHHOU
KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKH.
Obopyoosanue: CBETOBOM
MHUKPOCKOIIL,
MUKpOTIpenapaThbl
pPaCTUTETbHBIX, )KUBOTHBIX U
OaKTepuaTbHBIX KIETOK

HI/ITOHJ'IaSMa " €€ OPraHOUBbI.

OnHomeMOpaHHBIE
opranouasl kietku: JI1C,
armapar ['onbxu,
nn30coMbl. [lonmyaBTOHOMHBIE

pa3nuyms B CTPOCHUHU KJIETOK
OakTepuil, )KUBOTHBIX,
pacTeHui u TpuboB
PackpbiBaTh comepkanue
TEPMUHOB U TIOHSITHIA:
IIUTOILIa3Ma, OPTraHOUIbI,
9HJIOTIIA3MATHYECKAs CETh
(BIIC), anmapar I" onbmxu,
JIM30COMBI, BaKyOJIb,
MHUTOXOH/IPHH, TUIACTHIBI
(XJIOpOILIACTBI, XPOMOILIACTHI,
JICHKOILIIACThI), PHOOCOMBI,
MHUKPOTPYOOUKH, KIIETOYHBIH
HEeHTp (LIEHTpOoCcOoMa),
PECHHUYKH, KT'YTHKH,
BKITIOUCHHS, S/IPO, sACpHAs
000J104Ka, KapuoIia3ma,
XPOMAaTHH, SIPHITIKO,
XPOMOCOMBI.

OnuceIBaTh CTpOEHUE
3YKAPUOTUYECKOM KIIETKH IO
M300paKeHUSIM U Ha
MHUKpOIIperaparax;
KJIacCU(PUIIUPOBATH
OpPTraHOU/IbI B 3aBUCIMOCTH OT
0COOEHHOCTEH UX CTPOCHUs
(omHOMEMOpAaHHEIE,
JIByMeMOpaHHbIE,
HeMeMOpaHHBIE); ONUCHIBATh
(GYHKIHMU KaXI0TO OpraHom1a
B KJIETKE.

XapakTepu3oBaTh KIETOUHOE




OpraHOU/Ibl KJIETKH:
MUTOXOHJIPUH, TUIACTU/IBI.
[Ipoucxoxnenue
MUTOXOHJIPHUH U IUIACTU.
Buner mnactun.
HememOpanHbie opraHou/ bl
KJIETKU: pUOOCOMBI,
KJICTOUYHBIN LEHTD,
LEHTPHUOJIN, PECHUYKH,
KIyTUKU. DyHKINU
OpPraHOUOB KJIETKHU.
Bxirouenus.

Snpo - perynsaTopHblid LEHTP
kietku. CTpoeHue spa:
sepHasi 00010UKa,
Kapuoruia3Ma, XpoMaTHH,
SIPBIIIKO. XPOMOCOMBI.
TpancnopT BEECTB B
KJIETKE.

Hemoncmpayuu:
Ilopmpemeoi: A. JleBeHryk, P.
I'yk, T. IBanH, M.
[Ineitnen, K. bap, P. Bupxos.
Tabnuywl u cxemvi:
«CTpoeHue 3yKapuoTHIECKOI
KJIeTKN», «CTpoeHune
JKUBOTHOM KJIETKW,
«CTpoeHue pacTUTEIbHON
KJIeTKN», «CTpoeHune
MPOKAPUOTUUYECKON KIIETKHI,
«CTpoeHue siipa KIETKI.
Obopyodosatue: CBETOBOU

SIIPO KaK MECTO XPaHCHHSI,
nepenayu (yABOEHUE
XPOMOCOM) H pean3aiiu
(TpaHCKpHUIIIHS)
HACJIeJICTBEHHON HH(OpMAIUH
KIICTKH.

[lepeuncnsTh U ONMUCHIBATH
KOMIIOHEHTHI SIJ[pa U UX
byHKIMY;

CxeMaTUYHO U306paKaTb

CTPOEHME PACTUTE/IbHOM U
YKUBOTHOM KNeTKU. OB BbACHATL
buonornyeckoe 3HayeHune
TPaHCNOPTa BELLECTB B KNeTKe




H(PBHCI[CSITGHBHOCTL
KJICTKHU
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MUKPOCKOII,
MUKpOTIpenapaThbl
PACTUTENBHBIX U KUBOTHBIX
KJICTOK.

Jlabopamopmuvie u
npaxkmuyeckue paoomol:
NabopaTopHana paboTa Ne 2.

«M3yyeHne CTpoeHUs KNeTok
PacTeHUN, })KUBOTHbIX U
6aKTepuit Nog MUKPOCKOMOM
Ha roToBbIX
MUWKpoOMpenapaTax U ux
onucaHue»

OOMeH BEIIECTB, WA
MeTabo0JIu3M. ACCUMUTISTINS
(mmacTuyeckuii 0OMeH) 1
JTUCCUMIIISALINS
(oHepreTuyeckuii oOMeH) -
JIBE€ CTOPOHBI €TUHOTO
nporecca merabonusma. Poinb
3aKOHOB COXPaHECHUS
BEIIECTBA U YHEPTUU B
MOHUMaHUU MeTaboIn3Ma.
Tunsl 0OMeHa BEIIeCTB:
aBTOTPOGHBIN U
rerepoTpodHbIi. Ponb
(dbepmMeHTOB B 0OMEHE
BEIIICCTB U MPEBPALNICHUN
SHEPTUU B KJIETKE.
doTtocuHTE3.

CgeToBasi U TeMHOBas (ha3bl

PackpsiBath conepxanue
TEPMHHOB U TIOHATHIN: 0OMEH
BEIIIECTB U MIPEBpaIllCHIE
9HEPruu (MeTaboIU3M),
ACCUMWJISIINS, TUIACTUYCCKHIA
00MeH, JUCCHUMUIISIINS,
SHEPreTHYECKUil 0OMEH,
(doTocunTe3, POTONNU3,
¢bochopunmrposanue,
MEPEHOCYHK MPOTOHOB,
XEMOCHHTES.

OnuceiBath (HOTOCHUHTES,
MIPOIIECCHI, TPOTEKAOIINE B
CBETOBOI M TEMHOBOM (aze.
BBISBIIATS IPUYHHHO-
CIICZICTBEHHBIE CBSI3U MEKIY
HOIJIOIEHUEM COTHEYHOMN
SHEPTHH XJOPOPUIIIOM U

but6mmorexa [IOK
https://m.edsoo.ru/7f
41c292
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dorocunTe3a. Peakiun
¢dorocunTesa.

D¢ hHeKTUBHOCTH
dboTocuHTE3A.

3naueHue GOTOCUHTE3A [T
JKU3HU Ha 3emiie. Bousinue
YCIIOBUH Cpefibl Ha
(OTOCHHTE3 U CIIOCOOBI
MOBBILICHUS €T0
MPOIYKTUBHOCTH Y
KYJIBTYPHBIX PACTCHU.
XEMOCHUHTES.
XeMOCHHTE3UPYIOIIHE
OakTepuu. 3HaueHUe
XEMOCHHTE3a JIJIs )KU3HU Ha
3emuite.

Hemoncmpayuu:
Ilopmpempui: K. A.
Tumupsizen. Tabauysr u
cxembl: «XITOPOILIACTY,
«DOTOCUHTE3»
DHepreTUYecKuii 0OMeH B
KJIETKE.

Pacmienienue BemiecTs,
BBIJICTICHHE U
AKKyMYJIUPOBAHHUE YHEPTUU B
KJIETKE. DTaIbl
HHEPreTHUECKOro oOMeHa.
I'muxonns. bpoxenue u ero
Buibl. Kucnopoanoe
OKHCJICHHE, I KIETOYHOE
neixanue. OKUCIUTENBHOE

cuHTe30M Mosiekya ATO.
CpaBHHMBAThH UCXOJIHBIE
BEIIECTBA, KOHEUHbIE
OPOAYKTHI U YCIIOBUS
MPOTEKAHUS PEaKIUA CBETOBOM
¥ TEMHOBOH (ha3bl
¢dotocunTesa; CpaBHUBATH
(hOTOCHHTE3 U XEMOCHHTE3.
OneHuBaTh 3HAUCHUE
(hoTOCHMHTE3a U XEMOCHHTE3a
JUISL )KU3HU Ha 3emiie
PackpeiBaTh copepxanue
TEPMHUHOB U TIOHSATHUH:
JHEPreTHICCKHA OOMEH,
[JIMKOJIN3, MOJIOYHOKHCIIOE
OpoXxeHue, CIUPTOBOE
OpoxeHue, OMoJIOTUIECKOoe
OKHCJIEHUE, KJIETOYHOE
TBIXaHUE, TUCCHMHUIISIINS,
(dbepmeHT. XapakTepu3oBaTh
0OMEH BEIIECTB U
TpeBpaIieHue YHEPTUn
(MeTabom3M) KaK OJTHO UX
CBOWCTB kUBOro. [lepeuncnsars
O0COOCHHOCTH TIACTHYECKOTO U
JHEPreTHYeCKOro oOMeHa B
KIIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEXK/Ty HUMHU.
Paznuuath THEI OOMEHA
BEILIECTB B KJIETKE:
aBTOTPO(HBIN U
reTepoTpOQHBIN.




dbocdopunupoBanue.

D} PeKTUBHOCTH
HHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywl u cxemol: «Tunbl
nuTaHusy, «MeTtabonuzm»,
«MurtoxoHapuUs»,
«OHepreTuuecKuii 0OMeH»
Peakuuu MaTpuuHOTO
CUHTE3a.

['eneTndeckas wHPOpPMAITUS U
JHK. Peanu3zarust
TeHETUYECKOW HH(pOpMaIiH B
KIIeTKe. | eHeTHYeCcKni KO U
€ro cBoycTBa. TpaHckpunuus
- MaTpuuHblii cunTe3 PHK.
Tpancnsanus - GMOCHHTE3
Oenmka. DTambl TPAHCISIUH.
KoaupoBanue aMUHOKUCTIOT.
Ponb pubocom B 6uocunTese
Oemnka.

Hemoncmpayuu:
Ilopmpemur: H.K. Konb1os.
Tabnuywl u cxemvi:
«Ctpoenue JJHK»,
«CTtpoenue u
(GyHKIIMOHUPOBAHHE FeHay,
«Cunre3s 0Oekay,
«Pennmukanus JTHK»,
«["eHeTHUECKUN KOIOY.
Obopyoosanue.: Mosienu-
anIUIMKaIK «Y IBOCHUE

OrnuceIBaTh 3TAIbI
SHEPreTHYecKoro ooMeHa
(MOArOTOBUTENBHBIH,
OCCKUCITIOPOIHBIMN,
KHMCJIOPOJIHBII) U CPaBHUBATH
UX MEXIy COOOH.
XapakTepru3oBaTh peAKLIUHU
TJIMKOJN3a, OpoKeHus,
KJICTOYHOTO JIbIXaHUS;
BBISIBJISITH IPUIHHHO-
CIJICZICTBEHHBIE CBSI3U MEKIY
TJIMKOJIM30M, KJIIETOUHBIM
JBIXaHUEM U CUHTE30M
mosiekysn AT®. CpaBHUBATh
3¢ PeKTUBHOCTH
OECKHUCIIOPOAHOTO U
KHCJIOPO/IHOTO 3TaroB
PackpsiBath conepxanue
TEPMUHOB U TIOHSTHIA: TEH,
TeHETUYECKUH KO,
MaTpPUYHBIA CUHTE3,
TPAHCKPHUIILIUS, TPAHCIISIHS,
KOJIOH, aHTHKOJIOH, pubocoma,
LEHTpaJIbHas J10TMa,
MOJIEKYJIsIpHasi OUOJIOTHUSI.
Onpenendarb cBOMCTBa
TeHETUYECKOro KoJia
(TPUIIIETHOCTb,
OJTHO3HAYHOCTb,
BBIPOKICHHOCTD,
YHHUBEPCAIbHOCTH,




JHK u Tpanckpunums»,
«buocunres 6emka»
Hexknerounsie (hopMbl JKU3HU -
BUpPYCHl. McTOpUs OTKPBITHS
BupycoB (. 1. IBanoBckwuii).
OcoOeHHOCTH ~ CTpPOEHHs |
KU3HEHHOTO IUKJIa BUPYCOB.
bakrepuodaru. bosiesnn

pacTeHui,  JKHBOTHBIX U
4eJI0BEKa, BbI3bIBaEMbIE
BUpPYCaMH. Bupyc
UMMYHOJEQUIUTa YEJIOBEKa
(BHY) - BO30yIUTEND
CIIN Aa. Ooparnas
TPaHCKPHIILIASA, pEBEpTa3a H
uHTerpaza.  IIpodunaktuka

pacmipoCTpaHEHUs] BHUPYCHBIX
3a00J1eBaHUM.
Hemoncmpayuu:
Iopmpemeur: [1. 1.
WBanoBckuid. Tabauywt u
cxembul: «Bupycoi»,
«baxrepuodarmny; «CtpoeHue
Y )KU3HEHHBIN IIUKJI BUpYyca
CIINa, 6aktepuodara.
ObopydosaHue: moaenb
cTpyKTypbl AHK; marHuTHaA
MoAeNb-annanKaums

«CTpoeHune KNneTkmu»

HENEPEKPbIBAEMOCTb,
HETPEepBIBHOCTD). ONuUChIBAaTh
3Tarnbl peaau3alnun
HacJIeICTBEHHOM nH(popManuu
B KJieTke. CpaBHUBATh
peakuuy MaTpUYHOTO CHHTE3a
monekyn PHK u Genka B
KIIETKE

PackpeiBaTh copepxanme
TEPMHUHOB U TIOHATUI: BUPYC,
BUPYCOJIOTHUS, KaIICUJI,
OakTepuodar, BUpyC
UMMYHOAECPUIINTA YeIOBEKa
(BHY), oHKOreHHbIE BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOYHYIO (POpMY KHU3HU;
0COOEHHOCTH CTPOCHHUS U
KHU3HEJESATEIbHOCTH BUPYCOB.
OnunCbIBaTb XKU3HEHHDBIN LUK

BUPYCOB MMMYHOZedpULMTa
YyesioBeKa; pas3nnyaThb Ha
pucyHkax BTM ((Bupyc
TabayHoON MO3anKu),
baKkTepuodar, BUY.
Ob6ocHoBbIBaTb U cobatoaaTb
Mmepbl NPOOUNAKTUKM
pacnpocTpaHeHUs BUPYCHbIX
3aboneBaHUi




(pecnupatopHble, *Kenyao4uHo-
KMLUEYHble, KNeLLeBo
sHuedanut, BUY-nHbeKkuns)

Pa3zmHoxenue u
VHJIUBUYAIbHOE
pa3BUTHE
OpraHU3MOB
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KneTo4HbIi IIUKII, WX
JKU3HCHHBIMN IIMKII KJIICTKH.
HNuTtepdaza u muto3.
[Iponecchl, mpoTeKkarone B
uHTepdaze. Perumkanus -
peakiys MaTpPUYHOTO CUHTE3a
JHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HAOOP -
KapuoTuin. JUmionaHbid u
rarjIou HbIN XpOMOCOMHBIE
HaOopbl. XpOMaTH/IbI.
[HuTonormyeckrue 0OCHOBEI
Pa3MHOKEHUS U
WHUBUIYAJIbHOTO Pa3BUTHUSA
OpraHu3MoB. JleieHne KIeTKu
- MuT03. CTaguu MUTO3A.
[Tpoueccol, mpoucxoasmme Ha
Pa3HBIX CTAJAUSIX MUTO3A.
buonormyeckmii cMBICTT
muto3sa. [Iporpammupyemas
ru0esb KIETKH - aIloIlTo3.
Hemoncmpayuu:

Tabauywl u cxemol:
«KJiTeTOUHBIN 1TUKITY,
«Penmmukamusa JJHK»,
«CTpoeHre XpOMOCOMBI»,
«MuTO03); MarHuTHas
MO/ICIIb-aIILINKAIAS

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
KJICTOYHBIN LUK, UHTEp(]a3a,
peAyIIMKALIMS, XPOMOCOMa,
KApUOTHII, TaIJIONIHbIN,
JIATIOUTHBIA XpOMOCOMHBIN
HaOOP, XpOMATH/Ibl; MHUTO3 €r0
craguu: mpodasa, metadasa,
anagasza, Temodasa.
OnuchIBaTh KU3HEHHBIA LUK
KJIETKH; TIEPEUUCTATh U
XapaKTepU30BaTh NEPUO/IbI
KJIETOYHOT'O LIUKJIA,
CpPaBHMBATh UX MEXKIY COOOI.
OnuceIiBaTh CTPOCHUE
XpOMOCOM, KapUOTHUIIOB
OpraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPBI KIIETOK.
CpaBHMBaTh CTaUU MUTO3A.
Paznuuare Ha
MHUKpOTpernaparax 1 pucyHKax
cTaauu MuTo3a. PackpbeiBath
OHMOJIOTMYECKHI CMBICI MUTO3a
PackpsiBath conepxanue
TEPMUHOB U TOHSITHI:
pa3MHOXKEHHE, KIIOH, TI0JIOBbIE
KJIETKH (TaMeThl), AUIIEKIIEeTKA,
CIIEpMaTO30M 1, 3Ur0Ta,

bu6anoreka LIOK
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«/lenenue kineTkn»; MOAEIb
JIHK.

Obopyoosarue: CBETOBOM
MHUKPOCKOII U MUKpOIIpenapar
«Kapuokunes B Ki1eTKax
KOpEIKa JTyKay.
Jlabopamopmuvie u
npakmuueckue padoomol:
JlaGopaTopnas pabota Ne 3.
«Habnronenune Muto3a B
KJIETKaX KOHYMKa KOpeIlKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»

@opMbl pa3MHOKEHHUS
OpraHu3MoOB: OecIoyoe U
MI0JIOBOE.

Buawr 6ecrionoro
Pa3MHOXKEHUS: IeIeHNE
HAJBOE U TIOYKOBAHUE OJJHO-
1 MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue,
BEreTaTHBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE
KIIOHHPOBAHHE OPTaHU3MOB,
€ro 3HAUYEHHUE VISl CEJIEKIUU.
ITonoBoe pa3MHOXEHUE, €TO
OTJIINYUS OT O€CHOIoro.
Jemoncmpayuu: Tabnuyvl u
cxembvl: «POpPMBI
Pa3MHOXKEHHUSI OPTaHH3MOBY,
«/IBOMHOE OII0IOTBOPEHUE Y
LBETKOBBIX PACTCHUI»,

JIEJIEHUE Ha/IBOE, [I0YKOBaHUE,
CHOpYJALUs, PparMeHTaINs,
BEreTaTUBHOE PA3MHOXKEHHE,
CEMEHHOE Pa3MHOXKEHHE,
OIBIICHHE, JTBOMHOE
OILIOIOTBOPEHUE, TTOJIOBbIE
JKeJe3bl, CCMEHHUKH, SUYHUKH,
OILIOJIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
XapaxkTepus3oBaTh
O0COOCHHOCTH U 3HaUCHUE
0ecrooro u MoJo0BOro
Croco00B Pa3MHOKEHUSI.
Boigensats Bub1 Oecronoro
Pa3MHOKEHUSI; BBISIBIISTH
B3aMMOCBSI3U MEXTy (hopmamu
U crioco0aMu pa3MHOKEHHUS, U
UX OMOJIOTUYECKUM
3HAYCHHEM.

Bnanets npuémamu
BETre€TaTUBHOT'O PA3MHOKEHUS
KYJbTYPHBIX pacTeHUl (Ha
MpuMepe KOMHATHBIX ).
XapakTepu3oBaTh MOJOBBIE
KIIETKU: SULIEKIIETKH,
CIIEpPMAaTO30H/IbI; BBISBIISATH
0COOEHHOCTH

UX CTPOEHUs

PackpsiBath conepxkanue
TEPMUHOB U IIOHATUI: MENO3,
KOHBIOT AL XPOMOCOM,
nepekpeCT (KPOCCUHTOBEP)




«JleneHue KIeTKH OaKkTepumn»,
«BereraTuBHOE pa3MHOKEHUE
pactenuit», «CTpoeHue
IIOJIOBBIX KJIETOK)

Metio3. Ctanuu Meiiosa.
[Ipoueccsl, npoucxoasIIue Ha
crtaguax Mmerosa. [losenenue
XpPOMOCOM B MeHo3e.
Kpoccunrosep.
buonornueckuii cMbIca U
3Ha4YE€HUE MeWo03a.
Hemoncmpayuu:

Tabnuywl u cxemol: «Jlenenue
KJICTKM», «Meitio3y.
Obopyoosanue: MOJIETH
JIHK; MaruuTHas MOJIeJb-
anmukanus «Jlenenune
KJIETKH

I"amerorenes - nmpouecc
00pa3oBaHMs MOJIOBBIX
KJIETOK Y )KUBOTHBIX.
[TonoBekIe Kene3bl:
CEMEHHUKH U STUIHUKH.
OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK - TaMET
(cepmaro3oun, THIEKIIETKA)
- CIIEpMATOI€HE3 U OOTEHE3.
Oco0eHHOCTH CTPOEHUS
SIMIIEKIIETOK U
CIIEpMaTO30M/I0B.
Omno10TBOpEHHE.
ITapTeHorenes.

XPOMOCOM, TaMETHI.
XapakTepru3oBaTh MEN03 Kak
CIoco0 KJIETOUHOTO JIETICHHUS;
ONMCHIBATh MENO3 IO CTAUAM;
CpPaBHUBATH CTAJIUU MEWO03a U
MHUTO3A.

Paznuuare Ha pucyHkax
CTaJNM Mei03a; pacKpbIBaTh
OHMOJIOrMYecKOoe 3HaYCHHE
Meio3a

PackpsiBath conepxanue
TEPMUHOB U NOHATHI:
raMeToreHes3, CliepMaToreHes,
0OTeHEe3, CIIepPMaTO30M/ 1,
aKpocoMa, AMIEKIIETKA,
TIOJISIPHBIE TENbIIA.
XapakTepu3oBaTh
0COOEHHOCTH TaMeTOreHe3a y
YKUBOTHBIX U €r0 CTaINU;
TIOJIOBBIE KJIETKH KUBOTHBIX U
OTHMCHIBATh MPOIIECC UX
pa3BUTHA.

CpaBHMBaThH ClIEpMAaTOTEHE3 U
ooreHe3. OnuchIBaTH
OIUIOJJOTBOPEHUE,
OHMOJIOTHYeCcKOoe 3HAUCHHE
OTUIOOTBOPEHUS

PackpsiBath conepxkanue
TEPMUHOB U TOHSITHI:
OHTOT€HE3, SMOPUOTEHE3,
3UroTa, ApodIIeHue,
OmacTomepsl, MOpYIa,




Hemoncmpayuu:

Tabauywr u cxemol.: «lIpsmoe
U HEeMpsSMOE Pa3BUTHE,
«l"amerorenes

Yy MJICKOITUTAIOUINX U
yenoBeka» Qoopyoosanue:
Moelb MeTadazHon
XPOMOCOMBI, MUKPOCKOTII,
MUKpOTpenapaThbl
«CniepMaTo30u1bl
MJIEKOTIUTAIOIIET O,
«linexknerka
MJIEKOTIUTAOIIETOY.
Jlabopamopnuvie u
npakmuueckue padoomol:
JlaGopaTtopHnas padota Ne 4.
«H3ydeHnne crpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
NuauBuayaibHOE pa3BUTHE
(oHTOTrEHe3). OMOpUOHAILHOE
pa3zBuTHe (AMOpUOTEHE3).
Oranbl SMOPHUOHAIBHOTO
pa3BUTHUSA Y TO3BOHOYHBIX
KUBOTHBIX: TpOOJIeHNE,
racTpyJsius, OpraHOTeHE3.
[TocTamOpuoHansHOE
pasButue. Tumsl
OCTAMOPHOHAIIBHOTO
pa3BUTHUSA: IIPSIMOE, HE NPSMOE
(iuumHoOYHOE). Biausinue
CpeJlbl Ha pa3BUTHE

Onmactyna, 61acToIelb,
racTpyina, Heupyia,
OpraHoOTeHe3; 3apO/IbIIICBbIC
JIMCTKU: 9KTOJepMa,
Me30/epMa, SHTOIEPMa;
HOCTIMOPHOHAIIBHOE
pa3BHUTHE: MIPSIMOE U HETIPSIMOE
(TMurHOYHOE); MeTaMOpP( 03,
Meracropa, MUKpOCIopa,
IBUIBLIEBOE 3€pHO, CIICPMHH,
3apO/IBIIIEBEIA MEIIOK,
JIBOMHOE OILIOZ0TBOPEHHE.
OmnpenensiTe ATarbl
SMOPUOHAIBHOTO Pa3BUTHUS
XOPJIOBBIX HA CXEMax M
mpernaparax U OMUCHIBATh
MIPOIIECCHI, TPOUCXOIAIINE HA
Kaxk7oM sTane. CpaBHUBATh
MIEPUOJIBI OHTOTEHE3a; TIPSIMOe
U HenpsiMoe (JIMYMHOYHOE)
MIOCTAIMOPHUOHAIBHOE
pa3BUTHE, 3apPOABIIIN YEITOBEKA
U IPYTUX XOPIOBBIX.
OOBACHATH OMOJOTMYECKOE
3Ha4YEeHUE PA3BUTHS C
MeTamopdo3om;
OTPHIIATENIbHOE BIMSHUE
QJIKOTOJIsl, HUKOTUHA U APYTHX
TEpaTOreHHbIX (PaKTOPOB Ha
pa3BUTHE 3apOJIbIIIIA YETIOBEKA.




OpraHu3MoOB; (PaKTOPBI,
CIIOCOOHBIE BBI3bIBATH
BpPOXJICHHBIC YPOJICTBA.
Poct u pa3ButHe pacTeHuM.
OHTOreHe3 1BETKOBOTO
pacTeHUs: CTPOECHUE CEMEHHU,
CTaJIUM Pa3BUTHSL.
Hemoncmpayuu:

Tabnuybl u cxemol:
«OCHOBHble CTaguK
OHTOreHesa», «l1pamoe u
Henpamoe pasBuTme»,
«[lBoliHOE ONN0A0TBOPEHUNE
Y LLBETKOBbIX PacTEHUN»

OnucbiBaTb Npouecc
[LBOMHOIo ONA040TBOPEHUNA Y
LBETKOBbIX PacTeHN

HacnencrBeHHOCTB
1 U3BMCHYHMBOCTD
OpTraHnu3MOB

1.5

[Ipeamer u 3aa41 TEHETHUKH.
Ponb nuronoruu u
SMOPHOJIOTUH B CTAHOBJICHUU
reHeTuku. Bxiag poccuiickux
U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTo b
T€HETUKU
(TMOPUIOTOTUYECK U,
LUTOT€HETUYECKUH,
MOJIEKYJIIPHOT€HETHUECKU ).
OCHOBHBIE TEHETUUECKHE
MOHSTHSL.

['eneTnyeckasi CHMBOJIMKA,
UCIIOJIb3yEMasi B CXeMax
CKpEIIMBaHUM.
Hemoncmpayuu:
Ilopmpempsi: I'. Mennensp, T.

PackpsiBath conepxanue
TEPMHHOB U TIOHATHH: TCH,
TE€HOM, T€HOTHI, (PEHOTHII,
XPOMOCOMBI, aJIJIEIbHBIE T€HBI
(anmnenu), rOMO3UTOTA,
reTepo3nUroTa, JOMUHAHTHBIN
MPU3HAK (T€H), PeLleCCUBHBIN
npu3HaK (TeH), YucTas JINHUS,
THOpUIL.

[Iepeuncnars u
XapaKTepU30BaTh METObI
TeHETHKU:
rUOPUIOJIOTHUECKU,
LIUTOT€HETHYECKUH,
MOJIEKYJISIPHOT €HETUYECKHUH;
JIOMUHAHTHBIE U PELIECCUBHBIE
MPU3HAKU PACTEHUUN U

but6mmoreka [IOK
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Mopran, H. 1. Basuios, C.
C. YerBepukos, H. B.
TumodeeB-PecoBckuii.
Obopyoosanue: MOEIb-
anIUIMKaIs
«MonorubpuaHoe
CKpelIUBaHHe», repOapuii
«["opox moceBHOI»
3aKOHOMEPHOCTH
HACJIEIOBAHUsI IPU3HAKOB,
ycTaHOBJIeHHbIE [
Mennenem. MoHnoruOpuHoe
CKpelluBaHue. 3aKOH
ennHo00pa3us THOPUIOB
MIEPBOTO MMOKOJICHUS.
IIpaBuino TOMUHHPOBAHUSA.
3aKoH paciieryieHus
IIPU3HAKOB. 'noresa
4uCcTOTHI TameT. [TonHoe n
HEIOJIHOE JOMUHHUPOBAHHUE.
Hemoncmpayuu:
Ilopmpempui: I'. Mennens.
Tabnuywvl u cxemol:
«MoHorubpuaHoe
CKpEIBaHKUE U €T0
[IUTOTEHETHYECKast OCHOBAY,
«3aKOH pacHIeTIEHUS U eT0
[IUTOTEHETHYECKAasi OCHOBaY,
«3aKOH YHUCTOTHI TaMET».
Obopyodosanue: MOieTU-
ANTUIHKAIIAN
«MoHorubpugHOe

JKUBOTHBIX.
ITonp30BaThCs TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOU
JUISL 3aIIMCH TeHOTUITHYECKUX
CXEM CKpEIIMBaHUS
PackpsiBaTh conepxkanue
TEPMUHOB U TTOHSITHI:
MOHOTHOPHIHOE
CKpelIUBaHHE,
(heHoTUNUYECKUE TPYIIIIHI,
TUOPUIONIOTHYCCKUN METOI,
YUCTHIC JTUHUH,
JTOMHUHUPOBAHKUE TEHOB
(noxHOE, HEMOIHOE),
pacIHierieHle B TIOTOMCTBE.
OrnuceIBaTh METOAUKY
nposeaeHus I'. Mennenem
OTIBITOB T10 U3YYCHHIO
HAacJIeA0BaHUs OJHOM Napbl
MIPU3HAKOB y TOPOXa
TTOCEBHOTO.

PackpsiBath conepxanue
3aKOHOB €IMHO0Opa3us
TUOPUIO0B MEPBOTO MOKOJICHUS
Y 3aKOHA PACIIEIIJICHUSI.
OOBSCHATH TUMOTE3Y YNCTOTHI
raMer. 3aluchIBaTh CXEMBbI
MOHOTHUOPUIHOTO
CKpEIIUBaHUS, OOBICHSATH €T0
IIUTOJIOTHYCCKHE OCHOBEI 1
peuiaTh TeHETUYECKHUE 3a]a4K
Ha MOHOTHOPHUIHOE




cKkpentuBanuey, «Hemomnoe
JOMUHUPOBaHUEY, TepOapuii
«I"opox moceBHON»
JuruGpunHoe ckpeniBaHue.
3aKOH HE3aBUCUMOTO
HACJIEI0BAHUS IIPU3HAKOB.
[{uroreneTnuyecKkue OCHOBBI
JUTHOPHUIHOTO CKPEIMBaHUSI.
AHanu3upyrolee
CKpELIUBaHHUE.
Hcnonp3oBanue
aHAJIM3UPYIOLIETO
CKpELIMBaHUS IS
OTpeIeJICHUsI TCHOTUIIA
0coou.

Hemoncmpayuu:
Ilopmpemui: I'. Mennens.
Tabnuywvl u cxemoi:
«urnbpunnoe
CKpEIIUBaHUEY,
«I{uTOoNIOrHYECKHE OCHOBBI
JTUTHOPUTHOTO
CKPEIITUBAHUSI.
Obopyodosanue: MOIETb-
anmukanys «J{urubpuanoe
CKpELIUBAHUEY

CuernuieHHOe Hacae10BaHNe
npusHakoB. Pabora T.
MopraHna 1o ClerieHHOMY
HACJIE0BAHUIO T€HOB.
Hapyiienue cuernieHus reHoB
B pe3yJbTaTe KPOCCUHTOBEPA.

CKpEILMBAaHNE
PackpsiBath conepxanue
TEPMUHOB U TIOHATHH:
JUTUOPUIHOE CKpEIMBaHUE,
aHaAIM3UpYoILee
ckpeuBanue. OnuceIBaTh
onbITEI I'. Meunens no
U3yUYCHHIO HACJIEJOBAHUS JIBYX
nap IpU3HAKOB y ropoxa
noceBHOro. PackpeiBath
coJiepKaHue 3aKOHa
HE3aBUCHMOT'0 HACJI€0BaHUS
npu3HaKoB. [IpuMeHsTh
MaTeMaTUYECKUH pacyeT ¢
MTOMOIIBI0 METO1a
IIEPEMHOKEHUS BEPOSTHOCTEN
1 3aIUCh C TIOMOILBIO
(beHOTUNTHYECKUX PAJUKAIIOB
pacIlerneHus IPU3HAKOB y
MIOTOMKOB 110 ()EHOTUITY U
TEHOTUITY.

3anuchIBaTh CXEMBI
JTUTUOPHUIHOTO CKPEIMBaHus,
OOBSICHATH €r0
LIUTOJIOTUYECKUE OCHOBBI U
pelaTh reHeTHYECKUE 3a7aun
Ha TUTHOPUIHOE CKpeIlBaHue
PackpeiBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
CLICTUIEHHOE HACJIEI0BaHUE
MIPU3HAKOB, PEKOMOUHAIIHSA
I'€HOB, TCHETUYECKUE KapThl




XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH.
['eHeTnyeckue KapThbl.
Hemoncmpayuu:
Ilopmpempui: T. Mopran.
Tabnuywl u cxemol: «Merios»,
«['eneTnueckue KapThl
pacTeHHUiA, )KUBOTHBIX U
YeJIOBEKaY,
«B3aumoneticTBue
AJJICIbHBIX TEHOBY.
Obopyoosanue:
MUKpoOTpenapar
«Jlpo3oduna» (Hopma,
MyTaruu (OpMbI KPBUTHEB U
OKpPAcKH Teja), MUKPOCKOIL,
MO/1eb-aNIINKaLUs
«Ilepekpéct xpomocom».
Jlabopamopnuvie u
npakmuueckue padoomol:
JlaGopaTtopnas pa6ota Ne 5.
«M3ydeHne pe3yapTaToB
MOHOTHOPHUAHOTO U
TUTHOPHUIHOTO CKPEIUBAHUS
y Ipo30(HIIbI HA TOTOBBIX
MUKpOIIpenaparax»
I'enernka nona.
XpOMOCOMHOE OIIpE/IETICHUE
noJyia. AyTOCOMBI M TIOJIOBBIE
XpoMocoMmsbl. [ omorameTHbIE
Y TeTepOraMeTHbIE
OpraHU3MBlI.

XpPOMOCOM, MOPraHUAA.
Ha3eiBaTh OCHOBHBIE
II0JIO’KEHUSL XPOMOCOMHOMU
TEOpUU HacleACTBEHHOCTH T.
Moprana; pacKpbIBaTh
conepxanue padbotst T.
Moprana 1o cuerieHHOMY
HaCJIEJOBAHUIO I€HOB U
IIPUYUHBI HAPYIICHUS
CLICTUICHUS MEXly T€HaMHU.
3anuchIBaTh CXEMBI
CKpEILMBAHUS [TPU
CLICTUIEHHOM HACJIEI0BAaHUM,
OOBACHATH IPUYUHBI
pPEKOMOWHAIINH T€HOB,
OTpeAEIATh YUCIIO TPYII
CLICTVIEHUS TEHOB; pelaTh
TreHeTUYEeCKHUe 3a7auu Ha
CLEIJICHHOE HACJIEJOBAaHUE
PackpsiBath conepxanue
TEPMHUHOB U NIOHATHMH:
XPOMOCOMHBIN Habop,
ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN
I10JI, TETEPOraMeTHBIN MO,
CLEIJIEHHOE C ITOJIOM
HacJleJ0BaHHE NIPU3HAKOB.
OOBACHATH LUTOJIOTHYECKHE
OCHOBBI XPOMOCOMHOT'O
MeXaHHW3Ma OIpeIeICHMSI 110J1a
y Pa3Iu4HbIX OPraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH




HacnenoBanue npusHakos,
CLEIJICHHBIX C MOJIOM.
Hemoncmpayuu:
Ilopmpemeui: I'. Mennens, T.
Mopran, H.W. BaBusnos.
Tabnuywl u cxemol:
«I"eHeTuka mosay,
«3aKOHOMEPHOCTH
HacJIeIOBaHUS, CLIEINICHHOTO
¢ nmoiom», «Kapruotunsl
YyeJloBeKa M )KUBOTHBIX»
MN3menunBocTh. Buasl
W3MEHUYUBOCTH:
HEHACJICJICTBEHHAS U
HacJyencTBeHHas. Poib cpenbl
B HEHACJIECTBEHHOU
W3MEHYHBOCTH.
Xapakrepucruka
MoAU(UKAITMOHHON
W3MEHYHBOCTH.
BaprannoHHbI psia
BapuallMOHHAsl KpUBasl.
Hopwma peakiuu npusHaka.
KonuyectBeHnHble u
KaueCTBEHHbIE TPU3HAKU U UX
HOopMa peakiuu. CBolicTBa
MOIU(PUKAITIOHHOM
U3MEHYUBOCTH.
Hemoncmpayuu:

Tabauyst u cxemwvl. «Buasl
U3MEHYUBOCTH,
«MonaudukarmoHHas

HacJeA0BaHUs IPU3HAKOB,
CIICIIJICHHBIX M HE CICIIICHHBIX
¢ noyioM. Pemate
FeHEeTUYECKHE 3a1a4M Ha
HacJIeqOBaHHUE CLEIJICHHBIX C
M0JIOM TTPU3HAKOB
PackpsiBaTh conepxkanue
TEPMHUHOB U TTOHATHI:
M3MEHYUBOCTD,
HacleACTBEHHAs
M3MEHYUBOCTD,
HEeHaCJIeICTBEHHAs
M3MEHYUBOCTD,

Mo T (DUKAITOHHAS
W3MEHYUBOCTH, BAPUAIIMOHHBIN
psl, BapuaHTa, BapHaIllMOHHAS
KpuBasi, MpU3HaK, HOpMa
peaKkIfu, KOJIMYEeCTBEHHbBIE U
Ka4ueCTBEHHBIC MTPU3HAKHU.
KnaccudumupoBats BUbI
M3MEHYHUBOCTH U BBIABIATE UX
OHOJIOrnYeCcKre 0COOCHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PHUKAITTOHHOM
W3MEHUYHMBOCTH U OOBICHATH €€
3HA4YE€HHE [ OPTaHU3MOB.
PazanuaTh KOJIMUECTBEHHBIE U
KaueCTBEHHbBIE NMPU3HAKY;
CTPOUTH BapUALIMOHHBIN PA/I,
BapHUAIMOHHYIO KPUBYIO,
BBIYUCIISITH CPEIHEE 3HAUCHUE
MpU3HaKa




U3MEHUYUBOCTHY.
Jlabopamopnuvie u
npakmuueckue padomol:
JlaGopaTopHnas pabota Ne 6.
«3yuenue
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH, IOCTPOCHUE
BapHAIIIOHHOTO psAJa U
BapUaIlMOHHON KPUBOM»
HacnencrBennas, unu
TeHOTUITNYeCKas
U3MEHYUBOCTb.
KomOunatuBHas
W3MEHUYHUBOCTh. Melo3 u
MOJIOBOM MPOIIECC - OCHOBA
KOMOMHATHUBHOMN
W3MECHUYUBOCTH.

MyTaIII/IOHHaSI U3MCHYHNBOCTS.

Knaccudukanmst myranuii:
TE€HHBIE, XPOMOCOMHBIE,
T€HOMHBIE.

YacroTa 1 IpUYHUHBI
MyTalum.

Myrtarensbie (GaKTOpHI.
3aKOH TOMOJIOTHYECKUX
PSAI0B B HACJIEICTBEHHOM
n3MenunsBocty H. U.
Basuinosa. Buesnepnas
HACJIEJCTBEHHOCTb U
U3MEHYUBOCTD.
Hemoncmpayuu:
Hopmpemuwi: I'. ne @pus, H.

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
HacCJe/ICTBEHHAs
U3MEHYHUBOCTb,
KOMOWHATHBHAs
M3MEHYMBOCTb, MyTallMOHHAs
U3MEHYMBOCTb, MYTaHT,
MYTAallU: T€HHbIE,
XPOMOCOMHBIE, TEHOMHBIE;
NOJIMIUIOU NS, AHEYIIIIOUIUS,
MyTareHbl. XapakTepu30BaTh
HACJIEICTBEHHYIO
U3MEHYHUBOCTb;
(hopMyIIMpOBaTh 3aKOH
TOMOJIOTUYECKHX PSJIOB B
HACJIEICTBEHHOU
n3MenunBocty H. 1.
BagsuioBa 1 00BSICHATB €r0
3HaYeHHe U1 OMOJIOTHA U
cenekuun. Knaccupunuposars
MyTaIluu: TEHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U
MIPUBOJUTH TPUMEPHI My TaIlHH.
OOBACHATD MPUUHHBI
BO3HUKHOBEHHMS MYyTallHi,
poib (haKTOPOB-MYyTareHOB.
CpaBHMBATh BUJIbI MYyTalIHii;
BBISIBJIATh IPUYUHBI
HacJeACTBEHHOMN
W3MEHYMBOCTH, UCTOYHUKH
MYTareHOB B OKPY>Karollei
cpene (KOCBEHHO).




. BaBunos. Tabauywt u
cxemvl: «MyTallMOHHAs
U3MEHYUBOCTbHY.
Obopyoosarue: MUKPOCKOII,
MUKpoTpenapar
«/Ipo3oduna» (Hopma,
MyTaluuu (GOpMbI KPbUILEB U
OKpacka Teja); KOMHATHbIE
pacTeHus ¢ IecTpoi
OKPACKOM JIUCTHEB.
Jlabopamopmuvie u
npakmuueckue padoomol:
JlaboparopHas pabota No
7. «AHanu3 MmyTtanui y
Jp030(UIIBI HA TOTOBBIX
MUKpOTIperapaTax
I'enerrka yenoseka.
Kapuorum genoseka.
OCHOBHBIE METOJIbI TCHETHKH
YeI0BEKa: TeHCAIOTHICCKHIA,
OJIN3HEIIOBEIH,
[IATOTeHETHYECKHI,
OMOXMMUYCCKUM,
MOJIEKYIISIPHO-TEHETHUECKHIA.
CoBpeMeHHOE oTpeieNieHue
TEHOTHUIIA: TTOTHOTEHOMHOE
CEKBEHHUPOBAHHUE,
TE€HOTUITUPOBAHUE, B TOM
yucie ¢ nomoipto [TIP-
aHanusa. HacnencreeHHble
3a00JIeBaHUs YEIIOBEKA!
reHHble 00s1e3HU, 00JIE3HH C

XapakTepu3oBaTh BHEAIEPHYIO
HACJICACTBEHHOCTh U
U3MEHYHBOCTH

PackpsiBaTh conepxkanue
TEPMUHOB U TTOHATHI:
KapUOTHII YeJIOBEKa,
IIUTOTCHETUYECKUI METO/I,
IreHEAIOTHYECKUI METO/I,
POJIOCIIOBHBIC, OJIM3HEIOBBIN
METO/I, HACJICACTBEHHBIC
0oJie3H: (MOHOTCHHBIE, C
HACJICICTBEHHOMN
MIPEAPACIIONIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-
TCHETHYECKOC
KOHCYJbTUPOBAHUE.
[Tepeuncnars ocobeHHOCTH
M3YYCHHSI TCHETHKH YeJIOBEKa,;
MIPUBOJIUTH TIPUMEPHI
HACIIeICTBEHHBIX 0O0JIC3HEH
YeIIOBEKa, XapaKTePH30BaTh
METOJTIbI HX TIPOPUITAKTHKH;
000CHOBBIBATh 3HAYCHUE
MEJIUKO-TEHETHYECKOTO
KOHCYJTBTUPOBaHUS.
BrIsSBISTE ¥ cCpaBHUBATH
MeX1y CO00i TOMUHAHTHBIE U
peliecCUBHbBIE TPU3HAKU
YeIIoBeKa.

CocTaBnATb U aHAaNU3NPOBaATL

pPoaOOoCN0OBHbIE YE/NNOBEKA




HACJECTBEHHOMN
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE O0JIE3HH.
CoMaruyeckue u
TeHEPATUBHBIC MYTaIlUH.
CTBOJIOBBIC KIICTKHU.
[TpunHtUIIEI 3710pOBOTO 0Opasa
JKU3HHU, TUATHOCTHUKH,
PO UITAKTUKH U JICUCHHS
ICHETUYECKUX OOJIC3HEH.
MenHuKo-TeHETHYECKOE
KOHCYJbTUPOBaHUE.
3HaueHne MeaUIIHHCKOMI
T€HETUKH B MPEIOTBPAILICHUH
U JICUCHUH T'€HETHYECKUX
3a00JIeBaHUH YeI0BEKa.
Hemoncmpayuu:
Tabauywl u cxemol:
«HacnengoBanue pesyc-
¢dakTopa», «I'eHeTuka rpymnm
KPOBW.
Jlabopamopmuvie u
npakmuyeckue paoomol:
MpakTuyeckas pabora No 2.

«CocTtaBneHue n aHanus
pPOAOCNOBHbIX Ye/IOBEKA»

Cenexmus
OpPTaHW3MOB.
OCHOBEI
OHMOTEXHOIOTHH

Ceneknus Kak HayKa 1
npouecc. 3apoKIeHUe
CEJIEKLMU U JJOMECTUKALUS.
VYuenne H. 1. BaBuiiosa o
LEHTpax MHOr0o0pas3us u

PackpsiBath conepxanue
TEPMHUHOB U NIOHATHI:
CEJIEKLIMsI, COPT, IIOPOJIa,
HITAMM, JOMECTUKALINS, WIH
OJIOMAllTHUBAHKE, LIEHTPBI

bubnunorexa LIOK
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MIPOUCXOKICHUS KYJIbTYPHBIX
pacTeHui.

LleHTpBI MPOUCXOKIACHUS
JIOMAIIHUX )KUBOTHBIX.
Coprt, nopoaa, mTaMm.
Jemoncmpayuu:
Ilopmpemsi: H. Y. BaBuios.
Tabauyst u cxemol: KapTa
«enTpsl MHOTOOOPA3US U
MIPOUCXOKICHHS KYJIbTYPHBIX
pacteHui», «Ilopozasl
JIOMAIIHUX KUBOTHBIX),
«Copta KyJIbTypHBIX
pacTeHun».

Obopyoosanue: MynsKA
TJI0JI0B U KOPHETUIOI0B
JTUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHMit; repOapuii
«CenbCKOX035MCTBEHHBIE
pacTeHus»

CoBpeMeHHBIE METO/IbI
cenekuu. MaccoBblil 1
WHIUBUTYAIbHBIA OTOOPHI B
CEJICKLIMY PACTEHUN U
JKUBOTHBIX. OlIeHKa
JKCTEphEpa.
bimskopoacTBeHHOE
CKpEIIUBaHKUE - THOPUIMHT.
Yucras 1uHUS.
CkpemuBaHue YUCTHIX
JIUHUH.

['erepo3uc, niu rudbpuaHas

MHOT000pa3us u
MIPOUCXOXKACHUS KYITbTYPHBIX
pacTeHU U KUBOTHBIX,
ruOpUI3aIus,
HCKYCCTBEHHBINH OTOOP.
HazwiBaTh 1 cpaBHUBATH
OCHOBHBIE ATaIlbl Pa3BUTHUS
CEJIEKIIHU.

N3narate yuenue H. U.
Baswuiioa o nieHTpax
MPOUCXOKACHUS KYIbTYPHBIX
pacTeHUM; pa3audaTh [CHTPbI
Ha KapTe MUpa, CBA3BIBATh MX
MECTOIIOJI0KEHHE C OYaraMu
BO3HHKHOBEHHUS JIPEBHEHUIITHX
ITUBHIA3AIHAHN.

CpaBHuBath copTa
KYJIbTYPHBIX PACTCHHIH,
MTOPO/IBI JIOMAITHUX KHBOTHBIX
Y UX TUKUX TPEIKOB.
O1ieHuBaTh POJIb CEJICKIUHU B
oOecreyeHnu
MPOJOBOJILCTBEHHOM
0e30IMaCHOCTH YEJIOBEYECTBA
PackpeiBaTh copepxanme
TEPMHUHOB U TIOHSATHH:
HCKYCCTBEHHBIN 0TOOp,
MaccoBBIi 0TOOP,
WHIUBUAYAIBHBIN 0TOOD,
JKCTEPhHED,
OJIM3KOPOICTBEHHOE
CKpEIIUBAaHUE, YUCTAs JTHHHUSI,




cuna. Hepoacteennoe
CKpEIMBAHUE - AyTOPUIHHT.
Otpanénnas rubpunuzanus u
e€ ycrexu.

HckyccTBeHHBIN MyTareHes u
MOJIyYEHHUE MOJIUILIIONIOB.
JocTmxenus cenekuuu
pacTeHui, )KUBOTHBIX U
MHUKpPOOPTaHU3MOB.
Hemoncmpayuu:
lopmpemu: 1. B. MuuypuH,
I'. JI. Kapneuenko, M. ®.
WBanoB. Tabauyst u cxemvi:
«OtnaneHHas
rubpuanzanus», «Padotsl
akagemuka M. @. lIBanoBay,
«[Tomunnonaus».
Obopyoosanue: MynsKA
TJI0JI0B ¥ KOPHETUIOI0B
TUKUX (DOPM U KYJIBTYPHBIX
COPTOB PacTEHHUI.
Jlabopamopnuvie u
npakmuueckue padoomol:
Oxckypcusi «OCHOBHBIE
METO/bI U JOCTUKEHUS
CEJICKLIMY PACTEHUN U
JKUBOTHBIX (Ha
CEJNEKLIMOHHYIO CTaHIIHUIO,
IUIEMEHHYIO epMmy,
COPTOMCHBITATENbHBIN
Y4aCTOK WJIH TETUTUYHOE
XO03SIMCTBO)

reTepo3UC, HEPOJCTBEHHOE
CKpELIMBaHUE, UCKYCCTBCHHBIN
MyTareHes, MOJIUILIOUIbI.
CpaBHuBath HOpMbI
UCKYCCTBEHHOT0 0TOOpa
(MaccoBoro u
UHAUBUIYAJIBHOTO), BUJIBI
TUOpUIU3AITIT
(61IM3KOPOICTBEHHON U
OTJIJIEHHOH ), CIIOCOOBI
MOJTyYEHUS TOJTUTUIOUO0B
[IpuBoUTE MpUMEPHI
JOCTUKEHHUH CEJIeKIIUU
pacTEeHUN U KUBOTHBIX.
PackpsiBath conepxanue
TEPMHUHOB U NIOHATHM:
OMOTEXHOJIOTHS, KJIIETOYHAS
WH)XCHEPHS, TeHHAs
WH)KEHEpUs, KIIOHUPOBAHUE,
TPaHCTEHHBIE OPTaHU3MBI,
I'MO (reneruuecku
MOAU(PUIIMPOBAHHbBIE
OpraHu3Msbl). XapakTepu30BaTh
OMOTEXHOJIOTHIO

KaK OTpacilb POU3BOJICTBA,
OCHOBHBIE JOCTUKEHUS
OMOTEXHOJIOTUU B O0JIACTH
IIPOMBIIIJIEHHOCTH, CEJILCKOTO
XO03sICTBA U MEAULIUHBI.
[Tepeuncnars u
XapaKTepu30BaTh OCHOBHBIE
METOBI M JOCTHXKEHUS




OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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buotexHosorus Kak orpacib
IIPOU3BOJCTBA. I 'eHHas
WHXXEHepus. DTarbl CO3/1aHUs
pexkomOunanTHoi JIHK n
TPaHCTEHHBIX OPTaHU3MOB.
Knerounas nnxenepus.
KrneTouHsie KynbTyphI.
MUKpPOKIIOHAIBHOE
pa3MHOKEHUE PaCTEHUH.
KnonupoBanue
BBICOKOITPOTYKTUBHBIX
CEJIbCKOX O3S UCTBEHHBIX
OpraHU3MOB.
OKOJIOTUYECKUE U STUYECKUE
npobsiembl. ['MO -
TE€HETUYECKU
Moii(pULIpOBaHHbBIE
OpTaHU3MBI.
Hemoncmpayuu:
Tabauybl u cxemel:
«Ob6BEKTbI BUOTEXHONOTUNY,
«KneTouHble KynbTypbl U
KNOHMpOBaHME,
«KoHcTpympoBaHue u
nepeHOC reHOB, XPOMOCOM»

OMOMH)KEHEePHUH.
ObcyKaaTb 3KONOTNYECKUNE U

3TUYECKME acneKTbI
HEKOTOPbIX UCCNeA0BaHUI B
obnactn GuotexHonorum
(KnoHMpoBaHuA,
NCKYCCTBEHHOrO
ona040TBOPEHUS,
HanpaB/eHHOro U3MeHeHun
reHoma 1 co3gaHus
TPaHCreHHbIX OPraHN3moB)




11 KJIACC

HaumenoBanue KoimvecTBo yacos DJIEKTPOHHbBIE
Ne | paszpenoB u Konrpo IIpakrunyeckue, OcHOBHBIE BHIIbI (uudpossbie)
IIporpammHoe coaepkanmne AeSITeIbHOCTH
n/m | Tem Bcero JabHble J1abopaTopHbIe o0pasoBaTejbHbIe
o0yuyarmuxcsi
NPOrpamMMsl padorsl  padoThI pecypcrl
[Ipennoceuiku PackpeiBath conepxxanue
BO3HUKHOBEHUS TEPMUHOB U MOHSATHUI:
ABOJIFOLINOHHOU TEOPHH. ABOJIFOIMSA, TIEPEXOAHBIE
DBOJIIOLIMOHHAS TEOPUS U €€ dbopMsl,
MecTo B Ononoruu. Biusiaue | puiaoreHeTuyecKue psbl,
SBOJIFOLIMOHHON TEOpUU Ha BH/IbI-3H/IEMHUKH, BU/IbI-
pa3BUTHE OMOJIOTUHU U APYTUX | PEITUKTHI, 3aKOH
Hayk. CBueTenbCcTBa 3apOABILIEBOTO CXOJICTBA,
ABOJIFOLIAH. OMOTeHEeTUYECKUM 3aKOH,
[TameonToONOrNUECKHE: TOMOJIOTUYHBIE U
IIOCJIEI0BATEIbHOCTh AHAJIOTUYHbBIE OPTaHbl,
| Owomowoms o || Tommemsmons | prmpILE PR | yGnorea O
ouosorus ) https://m.edsoo.ru/7f41cc74

JIETONHCH, TIEPEXOTHBIE
bopMBI.
buoreorpaguueckue:
CXOJICTBO U pa3nuuue GpayH u
(y10p MaTepUKOB U OCTPOBOB.
OMOpPHOIOTHYECKHE:
CXO/ICTBA U Pa3INUUA
SMOpPHOHOB pa3HBIX BUOB
MO3BOHOYHBIX.
CpaBHUTENBHO-
AHATOMHMYECKHE:
rOMOJIOTHYHBIE,

[TepeuncasiTb OCHOBHBIE
ATAITBl Pa3BUTHSI
HBOJIFOLIUOHHON TEOPHH.
XapakTepuszoBaTh
CBUJIETEIILCTBA
HBOJIIOIINH:
[IJIEOHTOJIOTUYECKUE,
ounoreorpaduueckue,
AMOPHUOIIOTUYECKHE,
CPaBHUTEIBHO-
aHATOMUYECKHE,



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

aHaJIOTUYHBIE,
PYIMMEHTAPHBIE OPTraHbl,
aTaBU3Mbl. MOJIEKYJIPHO -
OMOXMMHUYECKHE: CXOJCTBO
MEXaHU3MOB
HAaCJIEJACTBEHHOCTH U
OCHOBHBIX METa0OTHUECKUX
MyTeH y BCEX KUBBIX
OpraHU3MOB.
Hemoncmpayuu:
Ilopmpemuwr: K. JIunnen, K.
b. Jlamapk, Y. lapsus, B. O.
Kosanesckui, K. M. bap, D3.
I'ekkens, @. Mrommep.
Tabnuywl u cxemol: «PazBurne
OpraHUYeCcKOro MUpa Ha
3emuiey, penbeHbIe TaOTHITBI
«3apobIII TO3BOHOYHBIX
JKUBOTHBIX,
«APpXEONTEPUKCH.
Obopyoosanue:
Ouoreorpaduueckas KapTa
Mupa; Komiekuus «D@opmel
COXPAaHHOCTHU UCKOIMAEMbIX
KUBOTHBIX U PACTCHUI;
BIIQXKHBIE MpPENapaThl
«Pa3BUTHE HaceKOMOTOY,

MOJIEKYJISIPHO-
OMOXHMHYECKHUE.
IIpuBOaUTE IPUMEPHI
MepeXoHbIX (hopm
OpraHU3MOB,
(hUITOTeHETUYECKHIX
PSIOB.

[IpuBoUTH
(hOpMyYITUPOBKHU 3aKOHOB
OMOTeHEeTUYECKOTO U
3apOABIIIEBOTO CX0JICTBA
PackpeiBath comepxkanue
TEPMHUHOB U ITOHATHUM:
CUCTEMAaTHKa,
€CTECTBEHHbIN U
HCKYCCTBEHHBIN OTOOP.
XapakTepru3oBaTh
OCHOBHBIE
ABOJTIOIIMOHHBIC UJIEH,
KOHILIETILINK U TEOPHH;
CpaBHUBAThH B3IJISIBI HA
BUJ 1 3BOMmonMio K.
JInnnes, XK.b. Jlamapka,
Y. [JapsuHa.

OnennBath Bkiaj JInanes
B Pa3BUTHE CUCTEMATUKU
1 OOBSCHSITH IPUHIIHUITHI

«Pa3BuTHe JIArymKmn» OuHapHOI
OBOIIOIIMOHHAs Teopus Y. HOMEHKJIATYPBI.
Hapsuna. IIpennoceuiku XapakTepus3oBaTh
BO3HUKHOBEHHUS JADBUHH3MA. | COJEPKAHHME U 3HAUCHUE
JIBHKyIIME CHUIIBI 3BOJIIOLIUU JBOJIFOLIUOHHOMI

BHUJIOB 110 J{apBUHY kounenmuu X. b.
(130BITOUHOE Pa3MHOKEHUE Jlamapxka.




MIPU OTPAaHUICHHOCTH
pecypcoB, HeolpeaeaEHHas
U3MEHUYUBOCTH, OOpHOa 3a
CYIIIECTBOBAaHHUE,
€CTECTBEHHBII 0TOOD).
Cunreruyeckas Teopus
sBosoruu(CTD) u eé
OCHOBHBIE MTOJIOKECHHS.
Hemoncmpayuu:
Tlopmpemuwr: K. JIunneit, XK.
b. Jlamapk, Y. lapBuH.
Tabauyst u cxemol:
«[Tomymsamun», «Kapra-cxema
Mapuipyra myremectBus Y.
Hapsunay, «®opmbr 60psObI
3a CyIIECTBOBaHUEY,
«EcTtecTBeHHBIN 0TOOPY,
«MHoroobpa3zue copToB
pactenuii», «MHoroobpasue
MOPOJI dKUBOTHBIX)
Muxkpossosrormst. [lomymsiust
KaK eIMHUIA BUA U
ABOJIIOLIMH.
Hemoncmpayuu:

Tabnuywvl u cxemoi:
«Tonynsuuny»,
«MyTtanuoHHas
U3MEHUYUBOCTbHY.
ObopyoosaHnue: MUKPOCKOII,
MUKpOTpenapar
«dpozoduna» (HopMma,
MyTanuu (POPMBIKPBLILEB U
OKpacKH Teja), MOJCIIb-
ammmkanus «llepexpéct

OrueHuBaTh €CTECTBEHHO-
Hay4YHBIE U COLUATBHO-
YKOHOMUYECKHUE
MPEINOCHUIKU
BO3HUKHOBEHUS
ABOJIIOIIMOHHOM Teopuu Y.
[apBuHa. PackpbiBaTh
coJiep>KaHue
ABOJIFOLIMOHHOM Teopuu Y.
JlapBuHa; cpaBHUBATh
HEOIIPEIEIEHHYIO U
OIPEACIEHHYIO
U3MEHUYUBOCTb,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp,
dbopMbI OOpHOBI 3a
CYILIECTBOBAaHHUE.
OnuceIBaTh MOJIOKEHUS
CUHTETUYECKON TEOPHUH
spomornu (CTI) u
OOBSICHATH €€ 3HaUeHUE
JUTsE OMOJIOTUHN
PackpsIBaTh conepxanue
TEPMUHOB U MOHSATHUM:
MUKPO3BOIIOIUS, BUJ,
KpUTEpUU BUJA, apeal,
MOMYJISIIHSL, TeHO(OH,
MyTaluu, KOMOMHALINN
TEHOB.

Xapaktepu3oBaTh BUJ KaK
OCHOBHYIO
CUCTEMATUUYECKYIO
€IMHHULLY U HEIOCTHYIO
OHMOJIOTHYECKYIO CUCTEMY.




xpomocom». Jlabopamopnuie
U npakmuyeckue padomol:
Jlaboparopuas pabota Ne 1.
«CpaBHeHUE BUIOB 10
MOP(OIOTHUECKOMY
KPUTEPUIO»

JBmxymue cuibl ((hakTopsl)
HBOJIIOLIMU BUJIOB B MPUPOJIE.
MyTanuoHHbIN IpOLECC U
KOMOHMHATHUBHAS
MU3MEHYHBOCTb.
[TomynsiIOHHBIE BOJTHBI U
npeiid renos. N3omsmus u
MUTpaIusl.
Hemoncmpayuu:

Tabauyst u cxemol:
«/IBMOKyIIIME CUITBI
HBOJIFOLIM

EcTecTBennslit 0TOOD -
HanpasJIOmui Gpakrop
HBOJIIOIIH.

®opMBbI €CTECTBEHHOTO
otOopa. lemoncmpavyuu:
Tabnuywl u cxemvi:
«EcrecTBeHHBI 0TOOPY,
«bopn0a 3a cymecTBoBaHUE
[TpucnocoOiaeHHOCTh
OpPraHu3MOB KaK pe3yJibTaT
sBosmonnu. [Ipumepsl
IpUCIIOCOOTIeHUH Y
OopraHu3MoB. ApoMop(o3bl U
UAM0aIaNTallH.

Bun u Bunoo6paszoBanue.
Kputepun Buga. OcHOBHBIE

Beiaenste kpuTepuu BuIa
(Mopdonornueckuid,
(U3HOTOTHYECKHIA,
OMOXMMHUYECKUH,
TCHETHUYCCKHI,
9KOJIOTHYECKHUM,
reorpaduuecKuil) u
MPUMEHSITh KPUTEPHUH IS
OTIMCAaHUSI KOHKPETHBIX
BU/JIOB.

XapakTeprus3oBaTh
MOMYJISIIHUIO KaK
CTPYKTYPHYIOCAHHHILY
BUJIA ¥ SBOJTIOITHH.
OnuceIBaTh MOMYJISAIAIO
M0 OCHOBHBIM
MOKAa3aTeJsIM: COCTaB,
CTPYKTypa

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUH:
KOMOMHATHBHAS
U3MEHUYUBOCTh, MyTalIUH,
MYTal[MOHHBIN ITpoLIECC,
MOMYJISIIIHOHHBIE BOJTHEI,
npeiid TeHOB, U3OJIAIIHS,
MUTpAIUH.
XapaxkTepru3oBaTh
AIIEMEHTApHbBIE (PAKTOPHI
ABOJIIOIMU: MYTallHOHHBIN
poIecc, KOMOMHATHBHAS
W3MEHYHBOCTb,
MOMYJISIIIHOHHBIC BOJIHEI,
npeiid TeHOB, U30JIAIIHS,
MUTpaIHsL.




(b opMBI BH1000pa30BaHMS:
reorpaduyeckoe,
IKOJIOTMUYECKOE.
Hemoncmpayuu:

Tabauysl u cxemol.
«IIpucnocobieHHOCTh
OPraHu3MoBy, «I’
eorpaduyeckoe
BUJ1000pa30BaHUE,
«IKOJIIOTHUYECKOE
BUJI000pa30BaHuE.
Obopyoosanue: KONICKIUS
«I[IprMepsI 3aIUTHBIX
MPUCTIOCOOICHHM Y
YKUBOTHBIX», KOJIICKITUS
HACEKOMBIX C Pa3IMYHbIMH
TUIIAMU OKPaCKH; Habop
IUIO/IOB U CEMSIH.
Jlabopamopnvie u
npakmuuecKkue

paoomoi:

JlaGopatopHas pabota Ne 2.
«Onucanue
pUCIIOCOOTEHHOCTH
OopraHusMma H ee
OTHOCHUTEIILHOTO XapaKkTepar»
Makpo3Bostronus.

®opMBbI FBOITIOIUH:
bureTnaeckas, TMBEpreHTHas,
KOHBEPTeHTHasl,
napajuiesbHasl.
HeoOpaTuMocTh 3BOIOIUH.
[Ipoucxoxaenue ot
HECTISIMATN3UPOBAHHBIX

YcranaBiuBaTh
HPUYMHHOCIIE/ICTBEHHbIE
CBSI3U MEXITY
MEXaHU3MOM U
pe3yJIbTaTOM JIEUCTBHUS
JBYDKYILUX CUIT
(31eMEHTapHBIX
(haKTOpPOB) IBOJIIOIIH
PackpsIBaTh conepxanue
TEPMUHOB U TOHATHM:
€CTECTBEHHBIN 0TOOD,
O0opnba 3a
CYyILLECTBOBAaHHUE.
OnuceIBaTh MEXaHU3M
JECUCTBHUS €CTECTBEHHOT'O
otbopa.
XapakTepu3oBatb GHopmbl
€CTECTBEHHOT0 0TOOpa
(mBYOKYIITUH,
CTaOMIIM3UPYIOLIHH,
JTU3PYITUBHBIN) 1
CPaBHUBATb UX MEXIY
COOOH.

Xapaktepus3oBaTh 00psOy
3a CyILIECTBOBAHUE U
CpaBHUBATh €€ BUIbI
(MexBuIOBas,
BHYTPHUBHI0BasA, 60pbOa ¢
HeOIaronpusITHBIMU
(akTopamMu BHEIIHEH
cpebl)

PackpsIBaTh conep:kanue
TEPMHUHOB Y MOHATHI:
IIPUCIIOCOOIEHHOCTD,




MIPEIKOB.
[Iporpeccupyromias
crenuain3anms.
AnanTuBHAs paguarusl.
Hemoncmpayuu:

Tlopmpemuor: A. H. CeBepios.

Tabnuywl u cxemol:
«ApoMopdho3b1»,
«Mnnoamantanuny, «O01as
JIeTCHEePALIHI.
ObopydosaHue: moaenb
«OCHOBHble HanpaBaeHua
3BONOUMUNY; OBBEMHAA
mogenb «CtpoeHue
roJI0BHOrO M03ra
NMO3BOHOYHbIX»

MTOKPOBUTEIHCTBCHHAS U
npeiocTeperaoas
OKpacka, MAaCKHPOBKa,
BUI000pa3oBaHue.
OnuceIBaTh MEXaHU3M
BO3HUKHOBEHUS
IPUCIIOCOOTIEHUM Y
OpraHu3MoB. BeISBISATH
0 U300paKEHUsAM, Ha
JKUBBIX U (PUKCUPOBAHHBIX
nperapaTax npuMepsI
MPUCTIOCOOJICHHOCTH
pacTeHHIA 1 )KUBOTHBIX K
YCIIOBUSIM CPEJIBI
o0uTaHus, TOKa3EIBaTh
OTHOCHUTEIIbHYIO
11e7IECO00Pa3HOCTh
MPUCTIOCOOTICHHIA.
XapakTepru3oBaTh
CrocoObl M MEXaHU3MBbI
BHJ1000pa30BaHMS;
OTHCHIBATh U CPAaBHUBATH
OCHOBHbIE (POPMBI
HKOJIOTHYECKOTO H
reorpauyecKoro
BU000pa30BaHuUs
PackpsIBaTh conepxkanue
TEPMHUHOB U TIOHATHH:
MaKpO3BOJTFOITHS,
¢utorenes,
OMOJIOTUYECKH porpece
u perpecc, apomopdo3,
HaMoajanTamnys, oomas
JIeTeHepalvsi, aJanTHBHAsS




paauanusi.
Xapaktepu3oBaTh HOPMBI
SBOJIIOINH. BBIABIITE
apoMopd o3kl U
UIM0a/IANITALIY Y
pacTeHUM U KUBOTHBIX.
CpaBHUBaTh
OMOJIOTUYECKHI Iporpece
1 OMOJIOTHYECKHI
perpecc, apoMopdo3,
HIMO0aAaIlTalluIo 1
001110 IereHeparuio.
BbiABNATbL B3aMMOCBA3M
mMmexay NyTaAMu un
Hanpas/IEHUAMU
3BOJIIOLMN Y PACTEHUI U
YKUBOTHbIX

Bo3aukHOBeHUE
U pa3BUTHE
JKA3HU Ha 3emiie

10

0.5

JloHay4HbIe IpEACTABICHUS O
3apOKIeHUM KU3HU. HayuHbie
THIOTE3bI BOSHUKHOBEHHUS
JKW3HU Ha 3emJie: abuoreHes
UTMaHCTIepMUs. XUMUYecKast
HBOJIIOLIMSL.

AOUOTEeHHBIN CUHTE3
OpPTaHWYECKUX BEIICCTB U3
HEOPraHUYECKHUX.
OKCIIEPUMEHTAIBHOE
MOJATBEPKICHNE XUMUYECKOU
HBOJIIOIIMH.

HauansHbie Tams
OMOJIOTMYECKON DBOJIIOLUH.
['unore3a PHK- mupa.
dopMupoBaHre MEMOpPaHHBIX
CTPYKTYp ¥ BO3SHUKHOBEHHE

PackpsiBaTh conepxkanue
TEPMHUHOB U ITOHATHUM:
KpearmoHu3mM, abuoreHes,
BUTAJIN3M, MTAHCTICPMUSI,
010Mo33, KoalepBaThl,
MIPOOUOHTHI,
CUMOHOTEeHE3.
XapaxkTepru3oBaTh METO/IbI
M3Yy4YEHUsI HCTOPUUECKOTO
MIPOIIJIOTO 3eMJIN.
[lepeuncnarb OCHOBHBIE
ATarbl XUMHYECKON
MOMOTIOTUIECKON
ABOJTIOIINH.

W3narars conepxanue
TUIIOTE3 U TEOPHIL
BO3HUKHOBEHHSI )KU3HU HA

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
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IIPOTOKJIETKH. [IepBble KileTKH
1 UX 3BOJIIOLIUS.
DopMUPOBAHHUE OCHOBHBIX
IPYII )KUBBIX OPTaHU3MOB.
Hemoncmpayuu:
Ilopmpemeoi.

®. Penu, JI. Ilactep, C.
Munnep, A. U. Onapumn, I'.
Opu.

Tabauyst u cxemol:
«Bo3uuknoBenue ConHeuHon
cucreMbl», «PazButue
OpPraHUYECKOr0 MUPay,
«PacTuTenbHas KieTKay,
«KuBOoTHAsS KICTKa»,
«IIpokapuoTnyeckas KieTKa»
Pa3zButune xu3Hu Ha 3emiie mo
spam u nepuonam. Karapxeil.
Apxeiickast 1 MpoTepo30oncKast
opsl. Ilaneo3oiickas spa u e€
MepHOIbl: KEeMOPHUNCKHIHA,
OPIOBUKCKHN, CHITYPUHCKUH,
JICBOHCKHIA,
KaMEHHOYTOJIbHBIH,
MIEPMCKHIA.

Me3so3olickas 3pa u eé
MIEPUOJIbI: TPHACOBBIN,
FOPCKHU, MEJIOBOM.
Kaiino3zoiickas spa u eé€
MEPUO/IbI: TAJIEOTEHOBBIM,
HEOT'€HOBBIH,
AHTPOIOT€HOBBIN.
XapakTepucThKa KiuMara u
re0JIOTMYECKUX MPOIIECCOB.

3emie (KpealroHu3Ma,
CaMOIIPOU3BOJIBHOTO
3apOXKICHUSA
(CTIOHTAHHOTO0),
MaHCIIEPMHUU, TUTIOTE3BI
PHK-mupa). OnuceiBath
sKcriepuMeHTsI C.
Munnepa u I'. FOpu no
ITOJIYYEHUIO
OpraHUYECKUX BEIECTB
13 HEOPTaHUYECKUX
myTéM aOMOTeHHOTO
CHUHTE3a

PackpsiBath conepxanue
TEPMHUHOB U ITOHATHUM:
J0H, dpa, IEPUOL,
apoMopdo3sl,
UIM0aIaNTalMK. 3HATh
IIOCJIEI0BATEIbHOCTh
DOHOB: KaTapXeu, apxeu,
POTEPO30H, aHepO30ii;
9p: apxeunckas,
MPOTEPO30MCKas,
majaeo30McKasl,
Me3030MCcKasl,
KalHO30MCKas; IEPUOIOB
KeMOpHIiCcKuii,
OPIOBUKCKHH,
CUJTYPUNCKUH,IEBOHCKUH,
KaMEHHOYTOJIbHBIH,
MIEPMCKHI, TPUACOBBIH,
FOPCKHUIi, MEJIOBO,
M1aJICOr€HOBBIN U
HEOTI'€HOBBIM,




OCHOBHBIE 3TaIlbl 3BOJIIOLUN
PaCTUTENBHOTO U JKUBOTHOT'O
mMupa. ApoMopho3sl y
pacTeHUM U KUBOTHBIX.
IlosiBneHue, pacuseT u
BBIMUPaHUE TPy )KUBBIX
OpraHU3MOB.
Hemoncmpayuu:

Tabnuywl u cxemol: «PazBurne
OpPraHUYeCcKOro MUpay,
re0XpOHOJIOTHYECKast
Tabnuua; Kosuekuus «Dopmbl
COXPaHHOCTH MCKOIMAaEMBbIX
JKUBOTHBIX U PACTEHUI».
Jlabopamopmuvie u
npakmuueckue paoomol:
[TpaxTiueckast padora Ne 1.
«M3yueHne ucKonaeMbIx
OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJIJIEKIIUSIX).
DKCKypcusi «IBOIIOIHUS
OpraHUYeCcKOro MUpa Ha
3emuie» (B €CTECTBEHHO-
Hay4HbIN WIMKPAEBEIUECKUN
My3eil)

CucreMa OpraHMYECKOro
MHUpa KaK OTpakeHHe
3BOJIIOLIMUA. OCHOBHBIE
CUCTEMaTUYECKUE TPYIIIIbI
OpraHU3MOB.
Hemoncmpayuu:

Tabnuywl u cxemvi:
«CoBpeMeHHas cucTeMa
OpPraHMYECKOTr0 MUPa»

AHTPONIOT€HOBBI.
XapakTepus3oBaThb
OCHOBHBIE COOBITHS B
pa3BUTHUU OPraHUYECKOTO
MUpa I10 3paM U
IIEpUOJaM IreoJOrn4ecKon
MCTOPUH; 3TAIlbl pa3BUTHUS
PacTUTEIBHOTO U
JKUBOTHOI'O MUpa.
BrinenuTs rinaBHble
apoMop(h 036l paCTCHU U
KUBOTHBIX. CpaBHUBATH
MEXIy co00i
IIpeICTaBUTENEH
CUCTEMATUYECKUX TPYII
OpPraHU3MOB, BBISBIATh
YepThl YCI0XKHEHUS U
PUCIIOCOOTIEHHOCTH K
YCIIOBUSIM KM3HU
PackpeiBath conep:xanue
TEPMHUHOB U ITOHATHUM:
CUCTEMATHKa,
UCKYCCTBEHHasl U
€CTECTBEHHAs
KJ1acCUpUKaLus,
OuHapHas HOMEHKIIATypa,
MIPUHIIUI UEPAPXUUHOCTH.
XapakTepu3oBaTh
COBPEMEHHYIO CUCTEMY
OpPraHMYECcKOro MUpa
PackpsIBaTh conepxanue
TEPMUHOB U ITOHATHUI:
aHTPOIOJIOTHS,
aHTPOIIOT€HE3, YEIOBEK




OBOJIIOLMS YETIOBEKA.
AHTpOIIOJIOTHA KaK HayKa.
Pas3Butue npencraBieHui o
MIPOUCXOXKJACHUN YeTIOBEKa.
Merons! n3ydeHus
anTponoreHe3a. CxoacTsa u
pa3iauuns 4eroBeKa U
JKUBOTHBIX.
CucremMaTu4ecKkoe MoJI0KeHNe
YeloBeKa.

Hemoncmpayuu:
Topmpemui: Y. JlapBuH.
Tabauysl u cxemol.
«CpaBHEHHE aHATOMUYECKUX
4epT CTPOCHHUS YEJIOBEKA U
4eII0BEKOOOPA3HBIX 00E3bSIH).
Obopyoosanue: CIETKU UITH
M300paXKeHHUS] KAMEHHBIX
opynuii NepBOOBITHOTO
YeNoBeKa: KaMHHU- YOTIEePHI,
pyOuna, ckpebia

JBmxyuue cuibl ((hakTopsl)
AHTPOIIOTeHe3a.
Hacnencreennas
U3MEHYUBOCTh U
€CTECTBEHHBIN 0TOOP.
OO61ecTBeHHBIN 00pa3 KHU3HHU,
W3TOTOBJICHHUE OPYAUN TPYya,
MBIIIIICHHUE, PEYb.
Hemoncmpayuu:

Tabnuywvl u cxemoi:
«CpaBHEHHE aHATOMUYECKUX
YepT CTPOECHUS YeIoBeKa U
94eJI0BEKOOOPA3HBIX 00E3bsH,

pa3ymusblii (Homo
sapiens),
MPSIMOXOXKIEHUE, BTOpast
CUTHAJIbHAS CHCTEMA.
[lepeuncnars 3a1aun
aHTPOTOJIOTUH, STAIIbI
CTAHOBJICHUS U Pa3BUTHS
MPEJICTaBICHUI O
MIPOUCX 0K ACHUHI
YeloBeKa.
N3narate OCHOBHBIE
MoJIoKeHus Teopuu Y.
JlapBuHa, KpUTUYECKH
OIICHUBATh HEHAYYHYIO
MH(pOpMaLUIO O
MIPOUCXOXKACHUHN
YesoBeKa.
3HaTh CUCTEMATUYECKOE
MoJIo’keHHneB njaa Homo
sapiens, mepeyrcIsiTh ero
MopdoIoro-
aHATOMHUYECKHE TPU3HAKU
pa3HOro ypoBHS (THII,
KJ1acC, OTPAI U 1Ip.).
VYcraHaBiuBaTh
YepThl CXOJICTBA U
pa3IM4Mil YeJIOBEKA U
KUBOTHBIX. OOBSICHSITD U
OILICHUBATh 3HAUYEHUE
Hay4HbIX 3HAaHUU O
MIPOUCX 0K ACHUH
YeJIoBeKa J1JIsi IOHUMaHUs
MecTa U POJIU YeJoBeKa B
Ipupoie




«OCHOBHBIE MecTa
MaJICOHTOJIOTUYECKHUX
HaXO0JI0K
MIPEAKOBCOBPEMEHHOTO
YeJI0BEKay.

O06opyoBaHue: MYJISKA
«IIpoucxoxaeHne 4enoBeka
(TaneoHTONIOrnYecKre
HAXOJIKH )»

OCHOBHBIE CTaIM1 U BETBU
HBOJIIOLIMY YEJIOBEKa!
aBCTpaJIONUTEKH, YenoBek
yMedblii, Yemosek

NpsIMOX 01N, YenoBek
HEAaHIePTAIbCKUM, YernoBek
pPa3yMHBII COBPEMEHHOTO
tumna. Haxonku uckomnaeMbIx
OCTaHKOB, BpeMsi
CyIlIeCTBOBaHUS, 00JIaCTh
pacmpocTpaHeHus, 00bEM
TOJIOBHOT'O MO3ra, o0pa3
JKU3HU, OPYIUSL.
Hemoncmpayuu:

Tabnuywl u cxemvi:
«OCHOBHBIE M€CTa
MaJCOHTOJIOTUYECKHUX
HAaXO0JIOK MPEIKOB
COBPEMEHHOTO YEJIOBEKAY,
«/IpeBHenmme aroamny,
«/IpeBnue moan», «Ilepssie
COBPEMEHHBIE JIFOTN.
O6opynoBanue: MyJIsDKA
«IIpoucxoxaeHne 4eroBeKa»
(OrOCTHI aBCTpAJIONUTEKA,

PackpsiBath conepkanue
TEPMHUHOB U IIOHATHUI:
(axTopsl aHTpOIIOTEHE3a,
IpynIoBoe
COTPYJIHUYECTBO, pPEYb,
OpyIuIiHAas ACSITEIbHOCTD,
HOITUMOP(PU3M.
XapakTepu3oBaTh
JIBUXKYIIUE CUJIIBI
(dakTopsr)
aHTPOIIOreHe3a:
Ouosioruyeckue u
COLIMAJIbHBIE, CPABHUBATD
UX MEXKIY cO00i
PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUI:
aBCTPAJIONUTEK, YETIOBEK
YMEJIBIi, YEIOBEK
MPAMOXOJISAIINM,
HeaHaepTalell,
KpOMaHbOHeIl,
HEOJIMTUYECKast
PEBOJTIOLINS,
NEPBOOBITHOE HCKYCCTBO.
Xapakteprus3oBaTh U
CpaBHUBATh MEX1y OO0
OCHOBHBIE CTaJNH
HBOJIIOLIMU YEJIOBEKA!
XPOHOJIOTUYECKU I
BO3pacT, apeas
pacrmpocTpaHeHus, 00bEM
TOJIOBHOTO M03ra, 00pa3
KU3HU U OpyAMs TpyJa
PackpsIBaTh conep:kanue




Opranu3mel 1

NUTEKaHTpPOIIa,
HeaH/epTablia,
KPOMaHBbOHIIA); CJICTIKU WU
M300paKeHUs] KAMEHHBIX
opyauii NepBOOBITHOTO
YeN0BeKa: KaMHHU- YOTIephlI,
pyOuia, ckpebna
YenoBeueckue pachl.
OcHOBHBIE OOJIBIIHNE PACHI:
eBporieor IHast (€Bpa3uiicKas),
HETPO- aBCTPAJIOUIHAS
(3KBaToOpHaNIbHA),
MOHTOJION/IHAs (a3UATCKO -
amepukaHckas). YepTsl
IPUCIIOCOOTIEHHOCTH
npeJcTaBuTeNei
YeJI0BEYECKMXPAC K YCIOBUSAM
cyuiectBoBaHMs. EnuHCTBO
yenoBedeckux pac. Kputuka
COLMAJIBHOTO JJApBUHU3MA U
pacusma.

Hemoncmpayuu:

Tabauybl u cxemi:
«Yenoseyeckune pacbi»

TEPMHUHOB U
MIOHSATHUI: pachl,
pacoreHnes, corual-
JIAPBUHU3M, PACH3M,
METHUCALUS.
XapaktepuzoBaTh 1
CpaBHUBATH
MpeACTaBUTENCH
YeJIOBEUECKHX pac,
pacKpbIBaTh PUYMHBI U
MEXaHU3MbI pacoreHesa,
MIePEUYHCIIATD U
MPUBOJIUTH TIPUMEPHI
MIPUCTIOCOOICHHOCTH
YeJIOBEKA K YCIOBUSIM
cpebl, IpUMEPbI
MPUCIIOCOOUTEIHHOTO
3HAYEHUS PACOBBIX
MPU3HAKOB.
[loKka3biBaTb EANHCTBO
Bnaa Homo sapiens,
Hay4HY0
HEeCoCTOATENIbHOCTb
pacoBbIX TEOPUIA, AN
COLUMANbHOrO
AapBUHU3MA M pacM3ma

DKOJIOTHS KaK HayKa. 3aJaun
U pa3/iesbl KOJIOTHH.
MeTo/1bl SKOJTOTHYECKUX

PackpsIBaTh conepxkanue
TEPMUHOB U ITOHATHUN:
HKOJIOTHSI, ITOJIEBBIC

e 15 UCCIIeTOBaHMIA. HaOII0AeHNS, bubmuorexa [IOK
DKOJIOTMYECKOE JKCIIEPUMEHTBI, https://m.edsoo.ru/7f41cc74
cpeaa MHPOBO33PEHHE MOHHUTOPHHT
COBPEMEHHOTO YeJIOBEKa. OKpYKaloIel cpe/bl,
Jemoncmpayuu: MOJEIUPOBAHHE,



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

Tlopmpemur: A. I'ym60mBAT,
K. ®@. Pynbe, O. I'ekkenb.
Tabauysl u cxemul: KapTa
«ITpupoanbie 30HbI 3eMIIN»
Cpenpl oouTanus
OpraHU3MOB: BOJIHAS,
HA3eMHO-BO3AYIIHAS,
MOYBEHHAs1, BHYTPH-
OpraHW3MEHHAsI.
Okosorudeckue (pakTopbl.
Krnaccudukanus
HKOJIOTMYECKUX (PAKTOPOB:
abnornyeckue, OMOTHYCCKUE
U aHTPOTIOTCHHBIE.
JleficTBUE PKOJIOTMUYECKUX
¢bakxTopos

Ha OPTaHU3MBI.
Hemoncmpayuu:

Tabauywl u cxemwvr: «Cpeabl
oOuTaHus

OpTaHU3MOBY
AbuoTtnueckue GpakTopbl:
CBET, TEMIIepaTypa,
BIIQXKHOCTb.
doTonepuonu3m.
[TpucnocoOaeHust OpraHu3MoOB
K JIEACTBUIO a0MOTUYECKUAX
dakropoB. buonornyeckue
PUTMBL.

Hemoncmpayuu:

Tabnuywvl u cxemoi:
«Doronepruoau3mm».
Jlabopamopmuvie u
npakmuueckue padoomol:

9KOJIOTHUYECKOE
MHUPOBO33pEHUE.
[lepeuncnars 3a1aun
HKOJIOTHH, €€ pa3/IeIibl
UCBS3H C JPYTUMU
HayKaMH.
XapakTepru3oBaTh METO/IbI
HKOJIOTHUECKUX
HCCIIEA0BAHUI
PackpeiBath comepkanue
TEPMHUHOB U ITOHATHUM:
cpena oOuTaHus,
HKOJIOTHYECKUE (PaKTOPBHI,
OMOJIOTMYECKHI ONTUMYM,
OrPAaHUYHUBAIOIIU I
(TUMUTHUPYIOIITHI )
dakTop.
XapakTepus3oBaTh
YCJIOBHS CpeJl 0OOUTaHUs
OpraHU3MOB;
KJIaCCU(UIIUPOBATH U
XapaKTepU30BaTh
AKOJIOTHYEecKUe (PaKTOPbI:
a0MOTHYECKHE,
OmoTHYeCKue 1
aHTPOIIOTEHHBIE.
OmnceIBaTh JEUCTBHUE
HKOJIOTHYECKUX (PaKTOpOB
Ha OpPTaHU3MBbl.
XapakTepuszoBaTh
O0COOEHHOCTH CTPOCHHUS U
JKU3ZHEJEATENIBHOCTH
pacTeHUH M KUBOTHBIX
pasHBIX Cpell OOMTaHUs




Jlaboparopuas pabota Ne 3.
«Mopdornoruueckue
O0COOEHHOCTH pacTeHUH U3
pa3HbIX MECT OOUTAHUS.
JlaboparopHuas pabota Ne 4.
«BnusHue cBeTa Ha pOCT U
pPa3BUTHE YEPEHKOB KOJIEyCa»
buotnueckue gakropsl. Bubt
OMOTUYECKHX
B3aUMOJICUCTBUIA:
KOHKYPEHIIUS, XUIITHUYECTBO,
CUMOMO03 U ero (POpPMBI.
[TapazutusMm, koonepanus,
MYTYyaJIn3M, KOMMEHCAIH3M
(KBapTUPAHCTBO,
HaxJIeOHMYECTBO).
AMeHcalIu3M, HEUTpaJIU3M.
3HaueHue OMOTHYECKHUX
B3aUMOJICUCTBUI I
CyILIECTBOBaHMSI OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabnuysl u cxemol:
«[IuieBbie enm»
DKOJOTHYECKHE
XapaKTePUCTHKU TOMYISIUH.
OCHOBHBIE TTOKA3aTEIN
MONYJISLUN: YACTEHHOCTb,
MJIOTHOCTB, POXKIAEMOCTH,
CMEPTHOCTb, IPUPOCT,
murpanus. J[nHamuka
YUCJICHHOCTHU MONYJISLUU U €€
perynsanus.
Jemoncmpayuu:

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
abuornyeckue (HaKTopsl,
dboTonepuoau3m,
OMOJIOTUYECKHUE PUTMBI.
AHanu3upoBaTh JeHCTBUE
CBETa, TEMIIEPATYPHI,
BJIQ)KHOCTH HA OpTraHU3MBI
Y TIPUBOJIUTH IIPUMEPHI
MPUCTIOCOOJICHHOCTH
OpPTaHW3MOB.
[IpoBoauTH
OMoJIOTUYECKre
HaOJIFONEHUS U
0(pOpMIISITH PE3yIbTaThl
MIPOBEIEHHBIX
Ha0JII0IeHU I
PackpriBath comepkanue
TEPMHUHOB U
MOHTHIA:0MOTHYECKHE
(bakTopbl, XUIIIHUYECTBO,
napasuTu3M,
KOHKYPCHIIHS,
MYTYyaJu3M, CHUMON03,
KOMMEHCAJIU3M,
HaXJIEOHUYECTBO,
KBapTHUPAHCTBO,
aMEeHCaITU3M, HEUTpaIn3M.
XapakTepu3oBaTh
ouotudeckue GpakTopsl U
BH/IBIB3aUMOOTHOIIICHU I
MEXTy OpraHu3MaMH;
MPUBOJIUTH TPUMEPHI
B3aMMHOM




Coo01ecTBa 1
JKOJIOTUYECKUE
CHUCTEMBI

Tabauywvl u cxemvi:
«Tonynsuuny,
«3aKOHOMEPHOCTHU pOCTa
YUCJICHHOCTH MOIMYJISIIUU
UHPY30pUU-TYPEIBKIY.
JlabopamopHsie u
npakmuyeckue pabomeol:
MpaKTnyeckasa pabota Ne 2.
«[oac4éT NNOTHOCTH
nonynAaunin pasHbiX BUA0B
pacTeHnn»

IIPUCIIOCOOIEHHOCTH
oprann3moB. CpaBHUBATH
MEXTy COOOM BH/IBI
OHMOTHYECKHUX
B3aHMMOJCHCTBUI
OpraHu3MOB

PackpsIBaTh conep:xanue
TEPMHUHOB U TTOHATHH:

MO YJISALIUSL, YUCTCHHOCTb,
IJIOTHOCTB, POYKIAEMOCT,
CMEPTHOCTb, IIPUPOCT,
MUTpAIys, JTMHAMUKA
YUCJICHHOCTHU MOMYJISIIHH.
XapaKktepun3oBaTb
OCHOBHbIE NOKasaTenn n
9KOJIOrMYECKYHO CTPYKTYPY
nonynsaunmn; onucbiBaTb
MeXaHM3Mbl perynaumm
YUCNEHHOCTM NOoNynALMn

Co00111eCTBO OPraHU3MOB -
ouoneHo3. CTpyKTypsl
OuoreHo3a: BUI0BAas,
MPOCTPAHCTBEHHAS,
Tpouueckas (nuieBas).
Bub1-nOMUHAHTEI.
CBs13u B OHOIIEHO3E.
Hemoncmpayuu:
Tabnuywl u cxemvi:
«[Iuiesble enmny,
«bnonenos: coctaB u
CTPYKTYypay.
Obopyoosanue: MOIEITb-
anmumkanys « TunuaHbie
OMOIICHO3BI»; TepOapHii

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUH:
OMOIIEH03, DKOCUCTEMA,
OMOreoIeHO3, BUbI-
JIOMHHAHTHI,
HKOJIOTMYECKasl HUIIIA.
XapakTepru3oBaTh
OuoIIeHO3 (COOOIIECTRO),
€ro BUJIOBYIO,
MPOCTPAHCTBEHHYIO 1
TPO(pUUECKYIO CTPYKTYPHI.
OOBACHATH POJIb
KOMIIOHEHTOB OMOIIEHO3a
B MIOJIJICP)KAHUU €TO

CTPYKTYPBI H

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



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

«PacTurensHbIe COOOIIECTBAY;
Kosutekuus «buoienos»
DKOJIOTHYECKUE CUCTEMBI
(axocuctemsl). [Torstue 006
IKOCHCTEME U OMOTEOIEHO3E.
OyHKIMOHAIbHBIE
KOMITOHEHTHI 3KOCHUCTEMBI:
MPOYLEHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBoport BemiecT u moTok
SHEPTUU B IKOCUCTEME.
Tpoduueckue (muIIeBsIC)
YPOBHH 3KOCHCTEMBI.
[TumieBsie ey U CETH.
OcHOBHBIE TIOKA3aTeNN
AKOCHCTEMEI: OroMacca,
MPOAYKIIHSL. DKOJIOTUUECKHE
MUPAMHUJIBL: TIPOYKIIUH,
YHCIIEHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCUCTEM:
YCTOMYUBOCTb,
CaMOpETYIISIIIHS, pa3BUTHE.
Cykueccusi.
Hemoncmpayuu:
Topmpemeor: A. JIx. Tencnu,
B. H. Cykaués.

Tabnuywvl u cxemoi:
«[IpupoaHbie coo0IIeCTBAY,
«Ilenu nutanusy,
«DKOoJNIOTHYECKast TUPAMHJIAY»
IIpupoIHBIE S5KOCUCTEMBI.
DKOCHUCTEMBI pEK U 03€p.
DKocUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO Jieca.

CYILIECTBOBAHUS Ha
onpeaenEHHON
tepputopuu. OOBACHATH
OMOIOTMYECKUI CMBICT
SPYCHOCTH WJIMCTOBOU
Mo3auku. CpaBHUBATh
KOMIIOHEHTHI OMOLIEHO30B,
WX BHJIOBYIO,
MIPOCTPAHCTBEHHYIO U
Tpo(pUUECKyIO CTPYKTYpHI,
CBSI3U MEXKITY
OpraHu3MamMu
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
IKOCHUCTEMA,
OHOreoIIeHO3,
MIPOIYIICHTHI,
KOHCYMEHTBI, PEAYLIEHTHI,
Tpouueckre ypoBHH,
MUIIEBas LIETb U CETh,
IKOJIOTUYECKHE
nUpaMuibl, Ouomacca,
MPOIYKIIUSI, CYKIIECCHSI.
XapakTepu3oBarth
CBOICTBa 3KOCUCTEMBI (€€
CIOCOOHOCTH K
JUTUTETHHOMY
CcaMoNo/IJIEP KaHUIO,
OTHOCHUTEJIBHO 3aMKHYTHIN
KPYTOBOPOT BEILIECTB,
HEe00XO0INMOCTh II0OTOKa
sHeprun). CpaBHUBATh
MacTOUIIHBIC U
JIETPUTHBIE MMUILIEBbIC




Hemoncmpayuu:

Tabnuywl u cxemol:
«JKocucrema
HIMPOKOJIMCTBEHHOTO JIECAY,
«3JKocucTeMa XBOMHOTO
necay, «buonenos Booémar.
Obopyoosanue: repbapun u
KOJUIEKIIUU PAacTeHUN U
YKUBOTHBIX, TTPHHA]ICIKAIIIX
K pa3HbIM SKOJOTHYECKUM
rpyIIaM OJHOTO BUIA
AHTPOIIOT€HHBIE SKOCUCTEMBI.
ATpPOIKOCHCTEMBL.
YpO03KOCHCTEMBI.
buonornyeckoe u
XO035IIICTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U
ypOO3KOCHUCTEM.
buopaznoobpasue kak paxtop
YCTOMUYHUBOCTU IKOCUCTEM.
CoxpaHeHne OMOJOTUYECKOTO
pasHooOpa3us Ha 3emiie.
Hemoncmpayuu:

Tabnuywl u cxembi:
«ATPOIICHO3».
Obopyodosanue: KONIEKIHS
«Bpenurenu BaxXHEHITNX
CEJIbCKOXO03SUCTBEHHBIX
KYJBTYP»

VYuenue B. U. Bepnaackoro o
ounocdepe. ['panuiipl, coctaB u
CTpyKTypa 6uochepsl. JKupoe
BEIIIECTBO M €T0 () YHKIIHH.
Ocobennoctu 6uocdeps! Kak

nenu, Tpoduyueckue
YPOBHU 3KOCHCTEMBI.
Paznuuate nupamu bl
MPOIYKIIMH, THPAMHUIbI
YHCICHHOCTH U
MUpaMUJIbl OMOMACCHI.
CocTaBisTh LIETIH U CETU
nutanus. [lepeuncusaTs
CBOIMCTBA 3KOCUCTEM:
YCTOMYUBOCTb,
CaMOPETYJISIIHSI, PA3BUTHE
(cykueccus).

OrnuceIBaTh MEXaHU3M
NoAJep>KaHusl PAaBHOBECHS
B DKOCHCTEMaX.
XapakTepu3oBarthb
CYKIIECCHH, BBISBIISTH
INPUYHUHBI U 0011IMe
3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHH:
BOJIHBIE 3KOCHUCTEMBI,
OMOT€OLICHO3HI,
(UTOTUTAHKTOH,
300ILIAHKTOH, OCHTOC,
rymyc. [IpuBoauTh
MPUMEPHI IPUPOTHBIX
AKOCHCTEM CBOEH
MecTHocTH. CpaBHUBATH
HA3eMHBIC U BOJTHBIE
9KOCUCTEMBI; OPTaHU3MBI,
o0Opasyromue pa3Hbie
Tporueckue ypoBHI




r7100aTbHOM 9KOCHCTEMBI.
JuHamuueckoe paBHOBECHUE U
oOparHas cBs3b B Ouocgepe.
Hemoncmpayuu:
Ilopmpemui: B. W.
Bepnaackuii.

Tabauywvl u cxemwvi: «OOmAas
CTpyKTypa 6uochepsl»,
«PacnpocTpaHeHue )KU3HU B
ouocdepe», «O30HOBBIN
9KpaH duocheprr»
KpyroBopoTs! BemiecTs u
OMOTCOXMMHYCCKUEC ITUKITBI
AIIEMEHTOB (yriiepoja, a30Ta).
3oHaNBEHOCTH OHOCheEpHI.
OcHOBHBIE OMOMBI CYIIIH.
Hemoncmpayuu:

Tabauyst u cxemol:
«KpyroBopot yriepoaa B
ouocdepe», «kKpyroopor
a30Ta B IIPUPOIE»
YenoseuecTBO B Onocdepe
3emiu. AHTPOIIOT€HHbIE
U3MEHEeHus B Onocdepe.
['mo0anbHBIE HKOJIOTHYECKHE
poOIEMBI.
Hemoncmpayuu:

Tabnuywl u cxemvi:
«[IpumepHbIe aHTPOIIOTCHHBIE
BO3JICHCTBUS Ha IPUPOIY»,
«BaxxHenme uCTOYHUKHU
3arpsi3HEHUS BO3AyXa U
TPYHTOBBIX BO1», «IlouBa -
BAKHENIIAsA COCTABJISIIOLLIAS

PackpsIBaTh conep:kanue
TEPMHUHOB U TIOHATHUH:
aHTPOIIOTeHHAs
HKOCHCTEMA,
arposKocucTema,
ypOosKocucTema,
OouopazHoobOpasue.
XapakTepu3oBartb
arpodKOCUCTEMBI U
ypOOIKOCUCTEMBI,
O0COOEHHOCTH MX
CYIIECTBOBAHHUSI.
[IpuBOUTE IPUMEPHI
AHTPOTIOTCHHBIX
JKOCHUCTEM CBOEH
MECTHOCTH, ONHCHIBATH UX
BHJIOBOU COCTaB U
CcTpyKTYypy. CpaBHUBATH
COCTaB U CTPYKTYPY
MPUPOIHBIX SKOCUCTEM U
arpo3KOCHUCTEM,
arpodKOCUCTEM H
ypOosKkocucTeM
PackpsiBaTh conepkanue
TEPMUHOB U ITOHATHUM:
ouocdepa, KUBOE
BEIIECTBO, IMHAMUYECKOE
paBHOBECHE.
OmnennBath Bkiajg B. U.
Bepnazckoro B co3nanue
yaeHwus o ouocdepe.
XapakTepu3oBaTh COCTaB
ounocdepsl, GyHKIUHA
’KMBOTO BEIIECTBA




ounocdepn», «PakTopsl
Jierpajaly ouBy,
«[TapHuKOBBII 3P heKT,
«DaKTOps! PaJOAKTUBHOTO
3arpsa3HeHus: ounochepsi;
Kpacnas kuura PO,
N300paKEHUs OXPaHsIEMBbIX
BUJIOB PACTEHUN U JKUBOTHBIX
Cocy1iecTBoBaHHE MPUPOABI U
yenoBedyecTBa. CoxpaHeHHE
OnopazHo00pasus Kak OCHOBA
yCTOHYMBOCTU OHOC(HEPHI.
OcHoOBa palmoHaAIBLHOTO
yIpaBJIeHUs IPUPOIHBIMU
pecypcamu U ux
UCTosb30BaHue. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIBI.
Hemoncmpayuu:

Tabauysl u cxemel:
«Bbnocdepa 1 Yyenosek»

ouocdepsl U onpenensaTh
(Ha kapTe) 00y1acTu ero
HauOO0JIbIIErO
pacnpocTpaHeHHsI.
IIpuBOoaUTE IPUMEPHI
nposiBiieHUs: QyHKIUI
JKUBOT'O BEILIECTBA
ounocdepsl,
OMOreOXMMHUYECKON
JESITEIbHOCTH YeIOBeKa.
[Tepeuncnars
oco0eHHOCTH Orocdepbl
KaK ri100anbHON
HKOCHCTEMBI 3eMIIH
PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHIA:
LEIOCTHOCTh Orochepsl,
KpPYroBOpPOT BEIIECTB,
OMOreOXMMHUYECKHE
LIUKJIBI 3JIEMEHTOB,
30HAIBHOCTH OHUOChEpHI,
OHUOMBI.

OnuceiBaTh KPyroBOopoT
BEIIIECTB,
OMOreOXMMHUYECKHE
IUKJIBI a30Ta U yriiepoja
B Onocdepe.

OOBACHATH TPUUUHY
30HAJIBLHOCTH OHMOCHEPHI.
Ilepeunciars u
XapaKTepru30BaTh
OCHOBHBIE OMOMBI CYIIIN
3emun

PackpsIBaTh conep:kaHue




TEPMUHOB U ITOHATHUN:
AHTPOIIOTCHHbIE
WU3MEHEHUS,
HKOJIOTUYECKUH KPU3HC,
rio0abHbIe TPOOIEMBI.
XapakTepu30BaTh
ouochepHyro poib
4eJI0BEKa.

IIpuBOAUTH IPUMEPHI
AHTPOIOTE€HHbBIX
W3MEHEHHUH B orocdepe.
OneHuBaTh NOCIENCTBUSA
3arpsi3HEHUS BO3YIIHOM,
BOJIHOMU Cpe/ibl,
M3MEHEHUs KiiuMarTa,
COKpAILLEHUS
OropazHo0Opasusi.
®opMyIHpOBaTH
COOCTBEHHYIO MO3UIINIO
10 OTHOILLEHUIO K
rJ100aJIbHBIM U
PETHOHAJIBHBIM
HKOJIOTMYECKUM
npobiaemam,
apryMeHTHPOBATh CBOIO
TOYKY 3pEHHUS.

HaspiBaTh nprunHbI
MOSIBJIICHUS
MIPUPOJOOXPAHHON ITUKH,
pacKpbIBaTh 3HAYECHUE
nporpecca ais
IIPEOJOIEHUS
HKOJIOTHYECKOT0 Kpu3uca




PacKpbiBaTb coaeprkaHue
TEPMWHOB U NOHATUN:
pauMoHanbHoe
npPMPOLONOAb30BaHME,
YCTOMYMBOE pPasBUTHE,
KO3BO/ItOLMA.
XapaKTepun3oBaTb
pauMoHanbHoe
MCNo/b30BaHKUe
NPUPOLHbIX PECYPCOB;
OCHOBHbI€E NOJIOXKEHUA
KOHLENLUN yCTONYMBOTO
pasBuUTMA

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

33 2 3




CITIOCOBbI OHEHKHU JOCTUKEHUSA YYHAIIUMUCS ITVIAHUPYEMBIX
PE3YJIbTATOB

HpI/I BBICTaBJICHHUH OLICHKH HGO6XOILI/IMO YUYUTHIBAThH!:

IMPpaBWIBHOCTE W OCO3HAHHOCTL H3JIOKCHHSA COACPXKAHHSA, IIOJHOTY PpPaCKpPBITHA HOHHTHﬁ,
TOYHOCTDH ynOTpe6J’ICHI/IH HAaYy4YHBIX TCPMHHOB,

CTCIICHb C(l)OpMI/IpOBaHHOCTI/I HWHTCIIJICKTYAJIbHBIX U 06meyq66me yMCHI/Iﬁ;

CaMOCTOATCIIBHOCTD OTBCTA,

PCUYCBYIO I'PaMOTHOCTD M JIOTUYCCKYIO IMOCJICAOBATCIILHOCTE OTBETA.

Buwicokuii yposens - ommemxa «5»:

TIOJTHO PacKPBITO COJIepKaHue MaTepraia B 00beMe MporpaMMbl U y4eOHHKa;

YEeTKO M IPAaBUIIBHO JAaHBI ONIPECIICHHS U PACKPBITO COAEPKAHUE TTOHATH;

BEPHO HCIOJIb30BaHbl HAYYHBIC TEPMUHBI;

JUTSL TOKa3aTeNbCTBA MCIIOb30BaHbI PA3IMUHBIE YMECHUS, BEIBOJIBI M3 HAOMIOACHUH U OIBITOB;
OTBET CaMOCTOATENLHBIN, UCTIONB30BaHbl paHee TPUOOPETEHHBIC 3HAHNSI.

Iloevluennstii yposensv - ommemra «4»:

PACKpBITO OCHOBHOE COJIEpP’KaHKME MaTepHaa;
B OCHOBHOM ITPABIJIEHO JIAaHBI OTIPEIEICHNS TOHATHH 1 NCTIONB30BaHbl HAYYHBIE TEPMUHEI;
OTBET CaMOCTOSTEIbHEIMN;
OHpC}ICHCHI/IH HOHSITHI;'I HCIIOJIHBIC, ILOHYHICHI)I HC3HAUYUTCJIbHBIC HapymeHH;I MHOCJICA0BATCIBbHOCTHU
W3TIOKEHUs, HEOONBIINE HETOYHOCTH MPH HCIONB30BAHWM HAyYHBIX TEPMHUHOB HIIM BBIBOJAX M
00001IEeHHIX W3 HAOIIOIECHUHA U OILITOB.

ba3zoeutit yposenv - ommemka «3»:

YCBOGHO OCHOBHOE COJCpiKaHHEe Yy4eOHOro MaTepHana, HO M3JI0KEHO (parMeHTapHO, He Bcerjaa
IIOCJIEZIOBATENBHO;

OIpEAETICHNS] TOHATHI HEOCTATOYHO YETKHUE;

HE UCII0JIb30BaHbI B KAUECTBE JI0KA3aTENbCTBA BBIBOJBI U 0000IIEH!Us 13 HAOIIOACHUN U ONBITOB MIIH
JOMYIICHBl OMIMOKK MPH WX HM3JI0KEHHWHW; JAOMYIICHBl OMMUOKM W HEIOCTATOYHO B HCIOJIb30BAHUM
Hay4YHOM TEPMMHOJIOTUH, ONPEACICHUN TIOHITHUM.

Huoice 6a306020 yposens - ommemxa «2»:

OCHOBHOE COJIepKaHue yueOHOro MaTepHaja He PacKphITO;
HE JIaHbI OTBETHI Ha BCIIOMOTaTEIbHBIE BOITPOCH yUUTENS;
JOITyLIEHbI IpyObIe OIIMOKH B ONPEICIEHUH NOHSITHI, IPH UCTIONB30BaHUH TEPMUHOJIOTHH.

Ouemca NMPaAKTUYE€CKHUX yMeHHﬁ Yuyamuxcs

1.0neHka yMeHHUii CTABATH ONBITHI.

Y4auTenb T0JKEH YUUTHIBATD:

CaMOCTOSITETLHOCTE IOAI00pa 000pyI0BaHUS U OOBEKTOB;

MI0CJIE0BATENLHOCTD B BBIOJIHEHUH PaOOTHI IO 3aKJIaJIKE OMbITA;

JIOTHYHOCTh U TPaMOTHOCTH B ONMCAHUW HAOIIOJCHUH, B (OPMYIIMPOBKE BHIBOJIOB U3 OIBITA.

Buicoxuii ypoeenv- ommemxka «5»:

MIPABIIILHO OTpEAeIieHa [IETb OIbITA;
CaMOCTOSITEIBHO U TIOCIIE0BATEIBHO MIPOBEICHBI TTOAOOP 000pYyI0BaHUS H 0OBEKTOB, a TAKXkKe padoTa



I10 3aKJIaZIKE OIbITa, HAYYHO I'PaMOTHO, JIOTUYHO OITUCAHbI HaGHIO,Z[eHI/ISI n CCbOpMYJ'II/IpOBaHBI BBIBOIbI
n3 OIIbITA.

Ilogvlutennolii ypogens - ommemxa «4»

MPABWJILHO OTpECIicHa 1IEb OIbITA;
CaMOCTOSITETTFHO TIPOBEICHA OAO0p 000pyIOBaHMS M OOBEKTOB, a TaKXKe padoTa Mo 3aKIajKe
OTIBITA;
MIPH 3aKJIAJIKE OIbITA JOMycKaeTcs 1 - 20muoKy;
B I[EJIOM I'PaMOTHO U JIOTUYHO OMUCAaHBI HAOIIOACHUS U C(DOPMYIIHMPOBAHEI BRIBOJIBI U3 OIIBITA;
B ONHCaHUU HAOJIOICHUH U3 ONbITA JIOMYIIICHBI HETOYHOCTH, BHIBOJIBI HETIOJIHBIE.

bazoeuvlit yposens - ommemxa «3»:

NPaBUJIBHO OIPEICiICHA 11eJIb OTIbITA;
mo1oop 000pyTOBaHMsI M 0OBEKTOB, a TAK)KE PAOOTHI MO 3aKJIaJIKE OIBITA TPOBECHBI C TOMOIIIBIO
YUUTEJIS;
JOMYIIEHbI HETOYHOCTH W ONIMOKM TMpU 3aKJIajJKe OIbITa, OIKMCAHUM HAOJIOICHUIA,
(bOopMyIMPOBaHUH BHIBOJIOB.

Huoice 6az06020 yposenv-ommemxa «2»:

HE OIIpe/IeNIeHa CAMOCTOATENBHO LIENb OIBITA,;
HE MOJATOTOBJIEHO HYXHOE 000py10BaHUE;
JOITYLIEHbI CyLIECTBEHHbIE OIIMOKN IPpH 3aKJIaAKe U 0(OPMIICHUH OIIBITA.

OueHnka yMeHHit NPOBOANTH HAOJII0CHHS.

Yunrens JOJDKCH YYUThIBATD!:

MIPaBIIILHOCTH TIPOBEICHUS HAOIIOACHNUH TI0 3a][aHHIO;

YMEHHE BBIIETIATh CYIIECTBEHHbBIE IPU3HAKH y Ha0It01aeMoro o0beKTa (Iporecca)
JIOTUYHOCTDH U HAYYHYIO I'PaMOTHOCTH B O(l)OpMJ'IeHI/II/I PE3YILTATOB H36HIOI[GHI/II71 " B BbIBOJaXx.
Buvicoxuit yposenv - ommemxa «5»:

IMMPABUJIBHO 110 3aJaHUT0 YUUTECIIS IPOBEACHO Ha6J'IIO,Z[eHI/Ie;
BBIACIICHBI CYIIICCTBCHHBIC IPU3HAKU Y Ha6J'II-OZ[a€MOFO 00BEKTa (npouecca);
JIOTUYHO, HAYYHO I'paMOTHO Oq)OpMJ'IeHLI PE3YyIbTAaThI Ha6JIIO,I[eHI/Iﬁ W BBIBOJBI.

Hoevluuennstii yposenv- ommemka «4»:

IMMPAaBUJIBHO I10 3aJaHUT0 YUUTECIIS IPOBEACHO HaGJ’HOZ[eHI/Ie;

IIpu BBIACICHUN CYHICCTBCHHLIX MNPU3HAKOB Y Ha6n}0naeM0ro 00BeKTa (HpOI.[CCCEl Ha3BaHbI
BTOPOCTCIICHHEBIC,

AonynieHa He6pe)KHOCTB B O(i)OpMJ'ICHI/II/I Ha6J'IIO,I[CHPII>i " BBIBOJOB.

bazoevlit yposens - ommemxa «3»:

JIOTTYIIIEHBI HETOYHOCTH | 1 - 2 OMMOKYU B MPOBEICHUHN HAOIIO/ICHUH 110 32IaHUI0 YUUTEIIS;

MU BBIJICJICHUU CYIIECTBEHHBIX MPU3HAKOB Y HAOII0aeMOro o0bekTa (Iporecca) BhIICICHBI
JIMIOb HEKOTOPBKIC,

nomnyiieHsl omuoku(1 - 2) B oopMIIeHHH HaOIIOASHUH 1 BHIBOIOB.



Huoice 6azoe020 yposens - ommemka «2»:

Homymens! ommoOku (3 -4) B mpoBeAeHNH HAOIIOACHNH TI0 3aJaHUI0 YIUTEIS,
HemnpapuibHO BBIIEICHBI IPU3HAKK HAOIIOaeMOro 00beKTa (Tiporiecca);
Homymensr ommoku (3 -4) B opopMIIeHUN HAOIIOIEHUH U BHIBOJIOB.

O1eHKa 32 NPOBEPOYHbIE TECTHI
Y4auTens MOMKEH MPOBECTH HHCTPYKIMIO Js TecTupyeMbix OHa JTOJDKHA OBITh KOPOTKOH,

MOHSTHOM W OOIIeH Iy BCEX HCHBITYeMbIX. MHCTpyKIMsS naeT pa3bsCHEHUs, Kak HEoO0XOIUMO
OTBEUaTh HA 33JJaHUS TeCTa. B MHCTPYKIUM COOOMIACTCS BpPEeMsl, B TEUCHHUE KOTOPOTO CIIYIIATEIISIM
HEOOXOIMMO BBIIIOJIHUATH TECT, THII LKAl OIICHUBAHMS.
B mpolieHTHOM COOTHOIIIGHUM OICHKHU (IO MATHOAUIEHON CHUCTEME) PEKOMEHIYETCS BHICTABISTH B
CIICYIOIINX JUAra30HaX:

«2» -49-0 %

«3» - 69- 50 %
«4» -89 -70 % «5» - 100 - 90%



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

buonorus, 10 kmace/ benses 1.K., e I'.M., Ky3uenosa JI.H. u npyrue; oz
penakmueit bensesa J1.K., Ipmvmuma .M., AkunonepHoe o61mectBo «M3aaTenbcTBo
«IIpocsemienne»

buonorus, 11 knacc/ benses JI.K., bopoaun I1.M., Aemmmmui I'.M. u npyrue; noj penakmuei
bensera JI.K., Apimmuia I'.M., Axkuuoneproe obmectBo «M3narensctBo «IIpocserienuer»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Buomnorus / O. . Ma3yp, T. B. Hukutunckas. — Mocksa : Okemo, 2022. — 160 c. —
(Harnsimao u moctynHo. CpeaHsist Kosa)

Anpnpeii Matanun: buonorus. Bech mkonbHbIN Kype B TaOJIUIIAX U CXE€Max ISl IIOATOTOBKH K
EID

OI'D 2024 no 6uonoruu. B. C. Poxnos. 30 yueOHbIX BapuaHTOB (3a/laHUs U OTBETHI) —
Mocksa: HarmonanpHoe oOpazoBanue, 2024. - 400 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.animal.geoman.ru Mup xuBotHbIX. [TonynsipHast kaura Axkumyiikuaa U.U. ¢
MHOYKECTBOM LIBETHBIX PUCYHKOB U (oTOrpaduii.

fish.geoman.ru Pei0s1. imrocTprpoBaHHas SHIUKIONETHS PBIO.
www.plant.geoman.ru - XKu3ub pacteHuii. 3aHuMaTenbHO 0 OoTaHuke. bakrepun.
JlexapCTBEHHBIE PACTECHHUS.

www.livt.net - snexkTpoHHas WILTIOCTpUPOBaHHas SHIMKIoneaus "YKuBbie cymiecTsa.
Knaccudukanus u potorpadun 6e3 Tekcra.

www.nature.ok.ru - Penkue u ucuesaromiue xuBoTHbIe Poccun. Onucanust U ronoca peKux
KUBOTHBIX.

www.bril2002.narod.ru - buonorust ast mkonsHuKoB. Kpatkas nadopm. mo pazaenam:
OO6mras 6uonorus, boranuka, 3ooiorus, Yemosek



