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[TOACHUTEJIbHASA 3AITNCKA

[Ipu paszpaboTke mporpaMMbl MO OHOJIOTMM TEOPETUUYECKYIO OCHOBY JJIsi
ompeneeHusl MOAX0A0B K (POPMUPOBAHHUIO COAEpKAHUA Y4eOHOTO MpeaMeTa
«buonorus» COCTABUJIH: KOHLENITyaJIbHbIE MOJIOKEHUS dI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JICH, COepKaHus, pe3yIbTaTOB 00ydeHUsT B TpeOOBaHUN
K YPOBHIO MOJTOTOBKH BBIMTYCKHHKOB, MOJOXKEHUS 00 OOIMMX WENsIX W MPUHIUIAX,
XapaKTEPHUIYIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPEHETO O0IeT0 00pa3oBaHus B
Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crieruduke OMOJIOTHH, €€ 3HAUCHUU B
MO3HAHUU >KHUBOUW MPUPOABI M 00ECIICUCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO O0IIECTBA.
CorylacHO Ha3BaHHBIM TOJIOKCHHSAM OTPEICTICHBI OCHOBHBIE (DYHKIIMH TPOTPAMMBI TIO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu naé€T MpeacTaBlICHUE O IeNiIX, 00 oOiiel cTpareruu
00y4eHHs, BOCIUTAHUS U PA3BUTUS OOYyYAIOIIMXCS CPEACTBAMU Y4eOHOIrO IMpeaMeTa
«buonorus», ompenenseT 00sA3aTeNbHOE TPEIMETHOE COJEP)KaHHUE, €ro CTPYKTYPY,
pacrpeiesieHre 1Mo pasjiesiaM U TeMaM, PeKOMEHAYEMYIO TTOCIIeIOBATEILHOCTh U3YUEHUS
y4eOHOTO MaTepHaia ¢ y9¢TOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOImMXCsl.

B mporpamme mo OHONIOTHU TaKkKe YUWUTHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM,  METAlpEeIMETHBIM W  TPEAMETHBIM  pe3ysJbTaraM  OOydYeHHUS
B (hOPMUPOBAHWU OCHOBHBIX BHJOB YYEOHO-TIO3HABATEIBHON IEATEIIBHOCTH/Y4eOHBIX
JEUCTBUN 00YYaIOUTUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTMYEeCKOro 00pa3oBaHusI.

B nporpamme mo Ouosorum (10-11 kmaccel, 0a30BBI YpOBEHB) peaTu30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3y4YeHUM OWOJoruu, Onarofaps uYeMmy B HEH

MIPOCMATPUBAETCS HAMPABIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (HOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, I[IEHHOCTHBIX OpHEHTAlUd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEJICTABIICHUN O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOLICHHEM K OKpyXaruien npupoaHon cpexne. [loatomy Hapsay ¢ HU3ydyeHHEM
00111e0MOJIOTUYECKUX TEOPUHM, a Tak)Ke 3HAHUN O CTPOCHUM KUBBIX CHUCTEM Pa3HOTO
paHra M CYUIHOCTM OCHOBHBIX MPOTEKAIOUIMX B HHUX MPOILIECCOB B MpOrpamMme mMo
OMOJIOTHH YEJICHO BHUMAHUE UCIIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUM B MOBCEIHEBHOM
YKU3HHM TSl PEIICHUS MPUKIIATHBIX 3371a4, B TOM YUCJIE: MPOGUIAKTUKN HACIECTBEHHBIX
3a00J€BaHUN YENIOBEKa, MEIMKO-TEHETHUYECKOTO0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11€J1eCO00Pa3HOro MOBEACHUS B OKPYXKaIOIel MPUPOIHOM Cpefie, aHaIn3a
BIIUSHUSL XO3AMCTBEHHOW JIESITEJIBHOCTH YEJIOBEKA Ha COCTOSIHUE TMPUPOAHBIX U
HUCKYCCTBEHHBIX HDKOCHUCTEM. YCHJIEHHE BHUMAHHUS K MPUKIATHON HAMPaBICHHOCTH
yueOHoro npeamera «buosorus» MNpPoOAUKTOBAHO HEOOXOIUMOCTBIO OOECIeUeHUsI
YCIIOBUM ISl PEIICHHs] OJHOW M3 aKTyaJbHBIX 3a/Jad IIKOJbHOTO OMOJOTHYECKOTO
o0Opa3oBaHusi, KOTOpas MpeJrnoiaraetT GopMUpPOBAHUE Yy OOYYAIOLIUXCS CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.
[Iporpamma 1o OHOJNOTMU SBISIETCSI OPUEHTUPOM JUIsl COCTaBJIEHUS padoumx



IpOrpaMM, aBTOPbI KOTOPBIX MOTYT HPEJIOKUTh CBOM BapUaHT IMOCIEI0BATEILHOCTU
U3YYEHUSI U CTPYKTYpbl yUeOHOTO Marepuaia, CBOE BUJEHUE MyTell HopMuUpoBaHus y
oOyuaromuxcst 10—11 kmaccoB mpeaMETHBIX 3HAHUM, YMEHHM U CHOCOOOB yueOHOU
NESATEIbHOCTH, a TaKK€ METOJMYECKHX PEIICHUN 3a7ad BOCIUTAHUS U Pa3BUTHUS
cpencTBamMu yueOHoro npeamera «buonorusy.

buosnorust Ha ypoBHE cpeHero oo1ero oopa3oBaHus 3aHUMAET BaxkHOEe MecTo. OH
obecrieunBaeT (HOPMHUPOBAHUE y OOYYAIOIIMXCS MPEICTABICHUNA O HAYyYHOU KapTHUHE
MUpA, pacIIupseT U 0000IIaeT 3HAHUS O KUBOU MPHUPOJIE, €€ OTIMUNTEIBHBIX IPU3HAKAX
— YPOBHEBOM OpraHM3alldd M SBOJIOLUU, CO3AAET YCIOBUS JIsi: MO3HAHUS 3aKOHOB
KUBOM MPUPOJIbI, POPMUPOBAHUS (PYHKIIMOHAIBHOW IPAMOTHOCTH, HaBBIKOB 3/I0POBOTO
1 0e30macHoOro oopasa JKU3HH, SKOJOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIEHHS K
KUBOU MPHUPOJIE U YETIOBEKY.

bonpmioe 3HaueHHe OMONOTUS UMEET TAKXKE ISl PEIICHHs] BOCIUTATENBHBIX WU
pa3BUBAIOIIMUX 3a7a4 CpeAHero oOIiero oOpa3oBaHUs], COIUATM3ANMNN O00YUYaIOIINXCS.
N3yyenue Ouosioruu obecreurnBaeT ycloBUs i (OPMUPOBAHUS HUHTEIIEKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAITMOHHBIX HABBIKOB, 3CTETUYECKOH KYJILTYPHI,
CIOCOOCTBYET HMHTErpalMd OUOJOTMYECKUX 3HAHMM C MPEICTaBICHUSIMH M3 JPYTHX
y4e€OHBIX MPEJAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU U reorpaduu. HazpaHHbie
MOJIO’KEHUS O TPeAHa3HAYCHUN y4eOHOT0 mpeaMeTa «bHomorusy cocTaBiIIv OCHOBY /ISt
omnpezeNieHusl MOAXOAOB K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro  COAEp KaHMs,
MPECTaBICHHOTO B IpOrpaMMe 1o OHOJIOTHH.

Ot6op conepxkanusi ydeOHoro mnpeamera «buomorus» Ha ©6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYpOCOOOPa3HOrO MOJX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyyJaromuecs: JTODKHBI OCBOWTH 3HAHUS M YMEHHsI, 3HAUUMbIe I (HOPMHUPOBAHUS

oOuIeil KyJabTypbl, ONpPEAEIoNe aJeKBaTHOE MOBEICHUE YEIOBEKa B OKPYKarolleH
NPUPOJIHON Cpele, BOCTpEOOBaHHBbICE B TIOBCEIHEBHOM JKM3HU M MPAKTUYECKOU
nestenbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUW 3aHUMAIOT JJIEMEHTHI
colepXkaHusi, KOTOpbIE CIIy>)KaT OCHOBOM myid  (OPMHpPOBAHUSA MPE/ICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa W LEHHOCTHBIX OPUEHTALMSIX
JUYHOCTH, CIOCOOCTBYIOUIUX T'YMaHU3ALMKA OMOJIOrMYE€CKOro 00pa3oBaHusl.

CTpykTypupoBaHUE  cojAepXkaHusi  ydyeOHOTO  MaTepuajia B  [porpamme
no OHOJIOTMM OCYILIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU
00 OTJIMYMUTENbHBIX OCOOEHHOCTSIX JKMBOW MPUPOJBI, O €€ YPOBHEBOW OpraHU3aLUU U
HBOJIIOIMHU. B COOTBETCTBHM € ATUM B CTPYKType ydeOHoro mpeamera «buomorus»
BBIJICTIEHBI CJIEAYIOIIME COJAEpKATENbHbIE JIMHUM: «buonorus kak Hayka. MeTtoasl
HAay4yHOro Tmo3HaHuA», «Kiierka kak Ouonorumdeckas cucreMa», «OpraHusm Kak
Oouonoruyeckas cucreMa», «CucrtemMa M MHOrooOpazue OpraHuyecKoro MHUpay,
«OBOJTFOLMS )KUBOU MTPUPOIBDY, « IKOCUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTH.

Lenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
OoOy4aromUMHUCs 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAJIbHOW OpraHU3aluy KHUBBIX
CUCTEM pa3HOI0 paHra M NpUOOpPETEHHE YMEHUH HCIOJb30BaTh A3TH 3HAHUS IS
I'PaMOTHBIX JIEHCTBUI B OTHOLIEHUH OOBEKTOB KMBOM MPUPOJIBI U PELIECHUS PAITUYHBIX

3



KU3HEHHBIX TIPOOJIEM.

JlocTikeHne  1menu  w3ydeHmst  ydeOHoro — mpeamera  «buwomorus» Ha
0a30BOM YpOBHE 00€CIIEeUYMBAETCA PEIICHUEM CIICYIONINX 3a/1au:

OCBOCHHE 00YJarONTUMHUCS CUCTEMbI 3HAHUH O OMOJOTUYECKUX TCOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3axX, TMpaBHiaX, CIYKalluX OCHOBOM JJis
dbopMHpoBaHUs TMPEACTABICHUN O €CTECTBEHHO-HAy4YHOW KapTUHE MHpa, O METO/Aax
HAyYHOT'O MO3HAHUSs, CTPOCHUH, MHOTO00Opa3HH U OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3allid, BBIJAIOIMIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTHU,

dopmupoBanne y  oOydaroumuxcsi — MO3HABATENbHBIX,  HHTEIUICKTYaJIbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B Mpolecce aHaln3a JaHHBIX O MyTSIX Pa3BUTUS B OUOIOTUU
Hay4YHBIX B3IJISJ0B, UJAEH U MOJIXOJOB K M3YUYECHHUIO JKMBBIX CHUCTEM Pa3HOrO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE y OOy4YarOIIMXCs 0o0IIel KyIbTypbl, QYHKIIMOHATBEHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITh W OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa >KUBOU
IPUPOBI HA OCHOBAHUH 3HAHUHN U OIBITA, MOTYYEHHBIX MPU U3YYCHUN OUOJIOTHH;

dbopmupoBaHue |y OOydYalomMXCs yYMEHUM  WJUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUUYECKOM JACATEIbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCMHUTaHUE YOEXKAEHHOCTM B BO3MOXXHOCTH TIO3HAHUSI YEJIOBEKOM KUBOMU
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUSI STUYECKUX HOPM
P MPOBEJICHUN OMOJOTUYECKUX UCCIICIOBAHMM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHWUW JJIsi TIOBBIIIEHUS  YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHWW W YMEHH B TOBCEIHEBHOW IKU3HU IS
OLICHKHU IOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOILICHUIO K OKPYXKAIOWIEH Cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOAEHUE MEp MNPOPUIAKTUKH
3a00JIEBaHU.

B cucreme cpenHero ooOmero oOpasoBaHusi «buonorus», u3zydaemas Ha
0a30BOM ypOBHE, SIBISIETCSA 00sI3aTENIbHBIM yUEOHBIM MPEIMETOM, BXOJSIIUM B COCTaB
npeaMeTHon obsactu « ECcTeCTBEeHHO-HAayYHBIE PEAMETHD.

OO1iee ynClIO 4acoB, PEKOMEHIOBAaHHBIX AJI U3y4eHHUs] OMOJoruu — 68 yacos: B
10 ximacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hezenio).

COAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorusi kKak Hayka

buonorus kak Hayka. CBsizb OMOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HaykaMu, (unocoduei, 3STUKO, 3CTeTUKON U mpaBoM. Poib
Ouonornn B (QPOPMUPOBAHMU COBPEMEHHOM Hay4dHOM KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HAYK.



Meroabl MO3HAHMS KUBOW MNPHUPOAbl (HAOIIOJEHUE, SKCIIEPUMEHT, OIHUCAaHUE,
U3MepeHue, Kiaccuukaius, MoIeIMpoOBaHUE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JHemoncmpayuu:
llopmpemuwi: Y. 1apsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon u @. Kpuk.
Tabauyvt u cxemwl. «MeTObI TO3HAHUS KUBOU MPUPOJIBI.

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktuueckas padorta Ne 1. «Vcnonb3oBaHue pazauuHbBIX METOA0B MPU U3YYECHHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTEMBbI U X OPraHU3AIUSs

Kusbie cucteMbl (OMOCHCTEMBI) KakK MOpeaMeT u3ydeHus Ouonoruu. OTiuuue
YKUBBIX CUCTEM OT HEOPIraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOooOpasue. YPOBHH OpraHu3aliu OUOCUCTEM:
MOJICKYJISIDHBIN, KIJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, NOMYJISIIHOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTe0EeHOTUYECKU ), OMOCHEPHBIN.

Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE TIPU3HAKH KU3HI, « Y POBHU OpTaHU3AINH KUBOU
TIPUPOJIBI.

Obopyoosanue.: monens moiekyisl JJHK.

Tema 3. XumMnueckuii cocTaB U CTPOEHHE KJIETKH

XUMHYECKAN COCTAaB KIIETKHM. XHMHUYECKHE DJJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMY BOABI U MUHEPAJIbHBIX BEIIECTB B KiieTke. [loanepkaHue oCMOTHYECKOTO
OasaHca.

benku. CoctaB M cTpoeHue O€IKOB. AMHMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHnmble M 3aMEHHUMBIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI OCIIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W YCTBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNKOB. buomornueckue pyHKIMU OEIKOB.

depMeHTHl — Ouosornueckue karaiuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa crneunuduunocts. Kodhepmentsl. Butamunbl. Otauuns GepMeHTOB
OT HEOPraHWYECKHUX KaTajanu3aTOpOB.

VYrneBoapl: MOHOcaxapuibl (TJHOKO03a, pu0o3a M Je30KcHpu003a), Arcaxapuibl
(caxapo3a, JJaKT03a) 1 TToJIUCaxapu/Ibl (Kpaxmall, TIIMKOTeH, 1e/UT0J103a). buonornyeckue
(GYHKIIUH yTIIEBOIOB.

Jlumuaet: Tpurnunepusl, Gochonunuasl, crepousnsl. ['uapodpunbHO-TUAPODHOOHBIC
cBoicTBa. buonormueckue QyHkiuu nunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB U
JUNUAOB KaK UCTOYHUKOB YHEPTHUU.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u dynkiuu PHK. Buast PHK. ATO:
CTpPOEHUE U (DYHKIIUHU.



[{uronorus — Hayka o kierke. Kiierounas Teopust — npumep B3auMOACUCTBUSA UACH
U (HaKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUEHUS KIICTKH.

Knerka kak nenoctHas kuBasg cuctema. OOlIuMe NpPU3HAKU KIETOK: 3aMKHYTas
HapykHas mMeMOpana, Mosiekysbl JIHK kak reHernueckwii ammapaT, CHCTEMa CHHTE3a
Oenxa.

Tunel KIETOK: dyKapuoTHUYEcKass U mpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
npokapuotTnyeckou knetku. Kierounas crenka 6axkrepuil. CTpoeHne 3yKapHuOTHUECKON
kJeTKd. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

IIOBEpXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAJIHUKC, UX
byukuu. [lnasmatuueckas meMOpana, e€ cBoiictBa M (GyHKiuu. LluTomiaszma u eé
opranousipl. OnHomemOpanHbie opraHounbl kietku: OJIIC, ammapatr Tonbmxu,
JU30COMBI.  lloslyaBTOHOMHBIE ~ OpPraHOMABI KIJIETKM: MHUTOXOHAPWUM, IUIACTHUJBL.
[TpoucxoxneHne MUTOXOHAPUI U miactu. Buasl minactua. HememOpaHHbIe OpraHOuAbI
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIUU
OpraHouJI0B KJIETKU. BKiroueHus.

Snpo — perynsTopHbld LeHTp KieTkd. CTpoeHue sapa: siepHas 000y0uKa,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEILIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammer: «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEKHUBOU HPHUPOAEH,
«Pacnipenenenre XMMHYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabnuyvr u cxemwr. «llepuoanueckass TabMUIIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenue MojeKynbl Bonb», «buocunTes Oenkay, «CTpoeHHE MOJIEKYJBI OElKay,
«Ctpoenune hepmenTan, «Hyknennonbie kuciotol. JJHK», «Ctpoerune monekynsl ATDy,
«CtpoeHue 3yKapuoTUYECKOW KieTkn», «CTpoeHue >KMBOTHOM KIeTKu», «CTpoeHue
pacTUTENbHOW KIETKW», «CTpOEHHE MNPOKAPUOTHUYECKOW KIETKN», «CTpoeHue sapa
KJIETKNY, « YTIEBOABD, «JIMIUIBI».

Obopyoosanue.: CBETOBOM  MHKPOCKOIN, OOOpyJOBaHUE [JIi MPOBEICHUS
HAONIONCHUM, W3MEPEHUN, OKCIEPUMEHTOB, MHUKPONpENapaThl  PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopnas pabora Ne 1. «M3ydyeHue KaTaJuTUUECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTaaasbl)y.

JlabopaTtopHas pabota Ne 2. «M3yueHue CTpoeHUsI KIETOK PAaCTCHUH, )KUBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEINapaTax u ux OMucaHue.

Tema 4. /KusHeneATeIbHOCTb KJIETKHU

OOmen BemiecTB, WM MeTabOMM3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH)
U JUCCUMIIIALMSA (PHEpPreTHYecKuii oOMEH) — JBe CTOPOHBI €IWHOTO IMpolecca
MeTabonmm3ma. Poilb 3aKOHOB COXpaHEHHsI BEUIECTB W OJHEPIUM B TMOHUMAHHUU
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MeTaboIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbii. Poias ¢epmeHTOB B
0OMEHE BEIEeCTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHOBas ¢asbl ¢oTocuHTe3a. Peakiuu doTocuHresa.
DddexktuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3A TSl KU3HH Ha 3emute. Biausaue
yCIIOBHM Cpelibl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIMICHHUS €ro0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUIA.

XeMocrHTe3. XeMOCHHTE3UPYIoNre OaKkTepuu. 3HAYCHUE XEMOCHUHTE3a JJIST KU3HU
Ha 3emiie.

OHepreTudyeckuii oOMeH B KJIeTKe. PaciuersieHne BelecTB, BBIJICICHHE
U aKKyMYJIUPOBaHUE DHEPTUM B KIIETKE. JTallbl SHEPreTUYecKoro ooOMeHa. [ 'ukonus.
bpoxenne u ero Buabl. KHUCIOPOAHOE OKHCIEHME, WJIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunpoBanue. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIeTKe. [eHeTWYeckuid KOJ UM €ro CBOMCTBa.
Tpanckpuniust — marpuunsiii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. DTarmbl
TpaHcisiu. KonupoBanue aMuHokucnoT. Pois pubocom B OuocuuTese Oeska.

Heknerounsie Qopmbl xu3zHu — Bupychl. Uctopus oTkpsiTus Bupycon (J.U.
HBanoBckuit). OcOOEHHOCTH CTPOCHUSI U )KHU3HEHHOTO ITUKJIa BUPYCOB. bakTepuodaru.
bone3nun pacTeHuid, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bozoyaurens CIIN/]a. OGpaTHas TpaHCKpUTITIHUSA,
peBepTasa u unrterpasa. [IpodunakTuka pacnpoCcTpaHeHUsI BUPYCHBIX 3a00I€BaHMIA.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvt u cxemvl: «Tunel muTanwsy, «Metabom3m», «MHUTOXOHAPHUIY,
«JHepreTnueckuii  oOMeH», «Xjopomiacty, «®Porocunredy», «Crpoenme JIHKY,
«CTtpoeHre M (PyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMueckui Kom»,
«Bupycoe», «baktepuodarn», «CtpoeHue u xku3HeHHbIM 1wk Bupyca CII]/la,
oakTepuodaray, «Pemnmukarms JTHK».

Obopyoosanue: Monenu-antumkammu — «Yasoenue JIHK wu  Tpanckpumnumsy,
«buocunres 0enka», «CTpoeHue KIETKU», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

Krnerounslii UKII, WM )KU3HEHHBIN UK KiIeTKU. UaTepdasa u mutos. IIporeccs,
nporekatoume B uHTepdaze. Permkanusa — peakiuss marpuuHoro cunresa JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHM. JIUTUIOUIHBINA U TalIOUIHBIN
XpPOMOCOMHBIC HaOOpbl. XpomaTuabl. [luToMOrHuYecKrue OCHOBBI Pa3MHOXKEHUS U
VH/IMBU1yaJIbHOT'O Pa3BUTHS OPraHU3MOB.

Jlenenue knetkn — Muto3. Ctangun murtosa. [Iporeccel, mpoucxosume Ha pa3HbIX
CTaIMsIX MUATO3a. bUOJIOrMYeCcKnii CMBICT MUATO34.

[Iporpammupyemasi TuOENh KIETKH — alloITo3.

®opmbl pa3MHOKEHHMSI OpPraHU3MOB: Oecronoe W TojoBoe. Buubl Oecnonoro
Pa3sMHOXKEHUA:  JICJICHUE HAABOE, II0OYKOBAaHWE OJHO- U  MHOIOKJIETOYHBIX,
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crnopooOpa3oBaHMe, BEreTaTuBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KJIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pa3sMHOMXkEHUE, €r0 OTJIIMYHS OT OECIIOJIOTO.

Meito3. Craguu wMeito3a. Ilpoueccel, MNPOUCXOAAIIME HA CTaausIX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndecknii CMbICT U 3HaYCHUE
ME03a.

I'amerorenes — mporecc oOpa3oBaHusl MOJOBBIX KJIETOK Y *KUBOTHBIX. [loj0BBIC
JKEeJe3bl: CEMCHHUKU U sIMYHUKU. OOpa3oBaHUE U Pa3BUTHUE TMOJOBBIX KJIETOK — raMeT
(cmepmaTto3ouy, SUIIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUSA
AUIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpHUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Otanbl 3MOPUOHAIBHOTO PAa3BUTHS y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOJjieHue, TacTpyjsiuusi, opraHoreHe3. IlocTomMOpuoHanbHOE  pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS: MIPSIMOE, HEMpsIMOe (JTMUMHOYHOE). BriusHue cpenpl Ha
pa3BUTHE OPraHU3MOB, (haKTOPBI, CITIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuid. OHTOreHe3 [IBETKOBOTO PACTEHHUSA: CTPOCHHUE CEMEHH,
CTaJuy Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemvi: «DOpMBl pPa3MHOKEHUS OpraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PAacCTEHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUN,
«Jlenenue knetku O6akTepuin», « CTpoeHue MOJOBBIX KIETOK», «CTPOESHHE XPOMOCOMBI»,
«Knerounsiii ki, «Pemmukamua JHK», «Mutoszy», «Menos», «IIpsmoe n Henpsimoe
pa3Butue», «l'amMeToreHe3 y MIIEKONMUTAIONIMX M YeloBeKa», «(OCHOBHBIE CTaAuU
OHTOTECHE3.

Obopyoosanue: MHKPOCKOTI, MHKpOIIpenapaThl «CnepMato30uasl
MJICKOTIUTAIOWIETO», <« SliuekneTka MiekonuTaromero», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHuTHasE MoOJelib-anruinkanus «Jlenenue xietku», moaens JIHK,
MOiesIb MeTa(azHOl XPOMOCOMBI.

Jlabopamopnvle u npakmuyueckue paoomul:

Jlaboparopnas pabota Ne 3. «HabGnrogenne MuTo3a B KieTKaX KOHYMKA KOPEIIIKa
JyKa Ha TOTOBBIX MHUKPOTIPEIapaTax.

JlaboparopHas pabora Ne 4. «M3yueHune CTPOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciiencTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

I[IpenmeT m 3amaun reHeTukd. McTopusa pa3BUTHS TeHETUKU. PoJib HIUTOJIOTUA
1 YMOPHOJIOTHH B CTAHOBJICHUHU T€HETUKU. BKJ1a7 pocCUNCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToabl TEHETUKH (THOPUAOJOTHYECKUM, IUTOTCHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TEHETHYECKHWE TMOHATHS. ['eHeTndeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpPEIIMBAHUH.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl MPU3HAKOB, yCTaHOBIEHHble [. Menaenem.



MonorubpuaHoe CKpenBanmue. 3aKoH eIuHO-00pa3usi THOPUIOB MEPBOTO TTOKOJICHHUS.
[IpaBriIO TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHUS MPU3HAKOB. [ MIOTE3a YMCTOTHI raMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHE.

JuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBUCUMOTO HAacleIOBaHUS IPU3HAKOB.
[{uToreneTnueckre  OCHOBBI  AUTUOPUAHOIO  CKpEUIMBaHUA.  AHaJIM3UpYIOIIee
ckpenBanue. lcnonb30BaHWE AaHATM3UPYIOLIETO CKPEIIMBAHUA I OIPEACICHUS
T€HOTHUIIA OCOOH.

CuerieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cCrerieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylleHre cuerieHust reHOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUECKUE KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeeTeHUe Tmoya. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHBIE ¥ TeTepOraMeTHbIE Oprann3mMbl. HaclienoBaHue npu3HaKoB,
CLEIUIEHHBIX C ITOJIOM.

N3meHnunBOCTh. BHabl NK3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAs. Posb
cpenbl B HEHACJEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKAa MOIUMDUKAITMOHHON
W3MEHYMBOCTA. BapuanmoHHBIM psSA M BapualMoOHHAas KpuBasg. Hopma peaxkuumn
npu3Haka. KoJnmuecTBEHHbIE M KaU€CTBEHHBIE MPU3HAKYU U UX HOpMa peakiuu. CBOMCTBA
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennas, wiM TEHOTHUNMYECKasl, W3MEHYUMBOCTb. KomOuHaTuBHAs
U3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanyonHass u3MeH4YMBOCTh. Kiaccudukanus myTtaiuid: TeHHbIE, XPOMOCOMHBIE,
reHomHble. YacTtora W npuuuHBl MyTanuil. MyrtareHHele  QakTopbl. 3aKOH
TOMOJIOTHYECKHX PAJIOB B HACJIEACTBEHHOM n3MeHunBocty H.W. BaBuosa.

BuesnepHas Haclie1ICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETHKH YEJIOBEKA!
TEeHEAJIOTUYECKUM, OJIM3HEIOBBIN, IIMTOTCHETUYECKUM, OMOXUMUYECKUHN, MOJICKYJISIPHO-
T€HETUYECKUH. CoBpeMeHHoe ONPEIECITICHUE TE€HOTHUIA! MTOJTHOT€HOMHOE
CEKBCHUPOBAHWE, TCHOTUIIMPOBAHUE, B TOM uucie ¢ nomomblo [II[P-ananu3a.
HacnencrBenHsle 3a001eBaHUs YSJIOBEKA: TCHHBIEC 00JIE3HU, O0JIE3HU C HACJICIACTBEHHOMN

PEIpaclookKEHHOCTbIO, XPOMOCOMHbIE Oosie3Hu. ComaTHuecKkue U TeHEpaTHBHBIE
myTauuu. CTBOJIOBbIE KJETKU. [IpuHIUIBI 310pOBOTO 00pasza *U3HU, TUArHOCTHKH,
OpoPUIaKTUKA U JICYEHUS TeHeTHYecKuX Oose3Hed. Meauko-reHeTHuecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAULMHCKON T€HETUKU B MPEJOTBPALLECHNUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B.
Tumodees-Pecosckuii, H.11. BaBumnos.

Tabnuyvr u cxemol: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €ro ITUTOTCHETHYECKAas
OCHOBa», «3aKOH PACHICIJICHUS U €ro IUTOTCHETUYECKas OCHOBA», «3aKOH YHMCTOTHI
ramet», «JluruOpugHoe ckpemmBanue», «lluTomormyeckne OCHOBBI AUTHOPUIAHOTO
CKpemmBanus», «Menos», «B3aumMonelcTBUE aJUIeIbHBIX TE€HOB», «l eHeTh4yeckue
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KapThl PACTEHUM, JKUBOTHBIX U 4elloBeKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTU
HACJIEIOBAHUSI, CLEIUIEHHOTO € N0JIOM», «KapHOTHIIBI Yel0BEKa U )KUBOTHBIX», « Buabl
U3MEHYUBOCTHY», «MoaudukanmonHas HW3MEHYMBOCTh», «HacnenoBanme pesyc-
(dakropar, «I'eHeTHKa rpyni KpoBu», « MyTallMOHHAs U3MEHYUBOCTDY.

Obopydosanue:  Monenu-anmavukamun  «MOHOTMOpUIHOE  CKpEIIMBAHUE,
«Hemonnoe  nomMuHupoBanue», «JlurubpugHoe — ckpeuBanue»,  «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpomnpenapat «Jpo3zoduia» (Hopma, MmyTauuu (Hopmbl
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOM.

Jlabopamopnsle u npakmuueckue padoomul:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ylbTaToOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y TPO30Q MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopatopHas pabota Ne 6. «M3ydyeHue Moau(pUKAITMOHHON H3MEHYHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PAJIa U BAPUALMOHHON KPUBOW.

JlabopatopHasi padota Ne 7. «AHanu3 MyTanui y Apo30(puiabl Ha TOTOBBIX
MUKpOTIpenapaTax.

[Tpaxtrueckas padota Ne 2. «CocTaBiieHHEe M aHATTU3 POJIOCIIOBHBIX YSIIOBEKA.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKINHU U JOMECTUKAIUSA. Y YEeHUE
H.W. BaBunoBa o 1ieHTpax MPOUCXOXKICHUS U MHOTO00Opa3usi KyJbTYPHBIX PAaCTECHUH.
LleHTpbI TPOUCXOKIAEHUS TIOMAIIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/Bl CeNeKIMU. MaccoBbIi U HMHIWBHUAYAJIbHBIM OTOOpPHI B
CEJeKIIMM pacTeHUW U KUBOTHBIX. OlEHKa »HKcTepbepa. BIM3KOPOACTBEHHOE
cKpeuuBanue — HOpuauHT. Yucras nuaus. CKpellMBaHue YUCThIX JUHUH. ['eTepo3uc,
win tubpuaHas cuna. HeponcTtBenHoe ckpemuBanue — ayTOpuauHr. OTmanéHHas
rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJy4eHUEe MOJUILIOUIOB.
JlocTrxkeHus CeNeKIun pacTeHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpaciib TPOU3BOACTBA. | €eHHAd MHKEHEPUS. DTallbl CO31aHUA
pekomOunantHoit JIHK wu TpaHcrenneix opraHusMoB. KieTouHas WHXEHEpHS.

Knerounsie KyJabTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHHUE pacTeHuil. KioHupoBaHue
BBICOKOITPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTHUYECKUE U
studeckue mpoodiemsl. MO — reHeTHYecKr MOIU(DHUITMPOBAHHBIE OPTAaHU3MBI.

Jemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, U.B. Muuypumn, I'.J1. Kapnieuenko, M.®. IBanoB.

Tabauywl u cxemwl: xapTa «L{eHTPHI MPOUCXOKIECHUS K MHOTO0OpA3Hs KyJIbTYPHBIX
pacteHui», «llopoabl [OOMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTEHU,
«OTtnanénnas rudpunnzanus», «Padotel akagemuka M.®. BanoBay, «Ilonumionusy,
«O0BeKkThl  OWoTexHoNorum»,  «KierouHnele  KymbTypel W KJIOHHPOBAHUEY,
«KoHCTpyHnpoBaHUE 1 IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyJISKA TUIOJOB U KOPHEIUIOAOB JUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacteHui, repbapuii «CenbCKOX035MCTBEHHbBIE PACTEHUSD.

Jlabopamopnvie u npakmuueckue pabomol:
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Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CENEKIUU PACTEHUM U )KMBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, TIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YYaCTOK,
B TEIUIMYHOE X034UCTBO, TA0OPATOPHIO arpPOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBosIIOLMOHHAS OHOJIOTHSA

[Tpennockuiku BOZBHUKHOBEHUS SBOJIIOIIMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOJIIOIIMOHHOMN TEOpUH Ha Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CBugerenscTBa  3BOJIIOUMU.  [lal€OHTONOrMYECKHE:  TMOCIENOBATENBHOCTh
MOSIBIICHUS BUJIOB B  MAJICOHTOJIOTMYECKOM  JIETOMUCH, TMEPEXOJHbIE  (POPMBL.
buoreorpaduyeckue: cxo1cTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH Yy BCexX
OpPraHU3MOB.

OpomonnonHas teopust Y. J{apsuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHHU3MA.
JIBWOKyIME CHIIBI DBOJIIOIUMU BHUJIOB 1O JlapBuHy (M30BITOYHOE Pa3MHOMKEHUE MPU
OTPaHUYECHHOCTH pecypcos, HeomnpeAencHHas U3MEHYUBOCTb, 6opnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cunreruueckas Teopust sBomoruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHMUS.

MuxkposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIB1kytue cuibl ((hakToOpbl) BOJIFOIIMK BUJIOB B TpUpPOJie. MyTallmOHHBIN Mpoliece
1 KOMOMHATUBHASI UBMEHUYUBOCTD. [lomynsiiinoHHbIe BOJIHBI U Apeiid reHoB. M3omsuus u
MUTpALUs.

EctectBennbIit 0TOOp — HaMpaBIAIONIMi (akTop 3BOONKUNA. DOPMBI €CTECTBEHHOTO
otOopa.

[TpucocoOMEHHOCTh  OPTaHU3MOB  KaK  pe3yibTaT  dBOMONHH.  [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopGh03bl U HIUO-aTaNTAIIHH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (HOPMBI BUI000pA30BAHMS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkposBomtoriusi.  DopMbl  IBOMIONMM:  (QWICTHYECKasi,  JUBEPIeHTHAS,
KOHBEpIreHTHas1, mapasuiesbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHre OT HeCleNUaIn3upPOBaHHBIX MpeakoB. lIporpeccupyromias
crienaan3anus. AJIalTHBHAS paTuaIius.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XX.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkenp, @. Mromep, A.H. CeBep1ios.

Tabauysr u cxemvl: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emie», «3apobIlu
MTO3BOHOYHBIX KUBOTHBIX», «ApXeonTepurcy», «PopMbl 00phOBI 3a CYIIECTBOBAHUEY,

«EctecTBeHHBIN 0TOOP», «MHOTO00pa3ue COpTOB pacTeHUi», «MHOT0o00Opa3ue mopo
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KUBOTHBIX», «llomymsiumm», «MyTallMOHHAasE M3MEHUYUBOCTB», «ApoMOp(O3bl»,
«Mnnoanantarumy, «OO0mmas nereHepamusy, «/[Bmwkymme cuiasl dBosroruny, «Kapra-
cxema Mapupyra nyremectsus Y. [lapsuna», «boppba 3a cCyliecTBOBaHHEY,
«[IpucnocobieHHOCTD OpraHU3MOBY, «['eorpaguueckoe BUJI000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUE.

Obopydosanue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKpacku, Habop
IUIOJI0B M CeMsH, KouieKiusl «[IpuMepsl 3allUTHBIX MPUCIOCOOTIEHUN y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBICHUs HBOJIOLUNY», O0BEMHAs Mojenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapta Mupa, Komiekuus «PopMbl COXPAaHHOCTH UCKOMAEMBIX
JKUBOTHBIX W PACTEHMI», Monenp amuimkanus «llepekpéct XpomMocoM», BIIAKHBIE
npenapatel «Pa3Butue HacekoMoro», «Pa3BuTue JArymIKu», MHKpOIpenapar
«/Ipozoduna» (Hopma, MyTaruu GOpMbI KPbLIILEB U OKPACKH TENA).

Jlabopamopnvie u npakmuueckue padomul:

Jlabopatropnas pabora Ne 1. «CpaBHeHuEe BHUIOB 10 MOPGOIOTHYECKOMY
KPUTEPUION.

Jlabopatopnass padora Ne 2. «OmucaHue NPUCTIOCOOJIGHHOCTH OpraHu3Ma U
e OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emuie

JloHay4yHbIE TIPEICTABICHHUS O 3apOXKIACHUM >KU3HU. HayuHbple ruUnoressl
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOMOTeHE3 U MaHCIepMusi. XUMUUYECKasl dBOJIIOIHS.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUUYECKOM H2BOMIOIMHA. HadvanmbHple JTambl  OMOJIOTMYECKON
spomonmu. l'mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KieTkm m ux 3Bomouus. PopmupoBaHue
OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

Paszgutne xwn3um Ha 3emine mo spam u nepuonaMm. Karapxen. Apxeuckas u
npotepo3oiickas »pbl. [laneo3oiickas spa u e€ nepuobl: KeMOPUNCKUA, OPIOBUKCKHUH,
CUJTypUMCKHN, TEBOHCKAW, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so30iickas apa u €€ Mepuoabl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kalino3oiickas 3pa 1 €€ nepuoabl: NajJeoreHOBbIM, HEOT€HOBBIN, AaHTPOIOTEHOBBIM.

XapakTepUCTUKa KJIMMaTa W TeOJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTEIBHOIO U )KMBOTHOTO MHUpa. ApoMopd03bl Y pacTEHUI U )KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BoJaouud. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOLMSA YEJIOBEKA. AHTpOIOJIOTMsA Kak Hayka. Pa3BuThe mnpencraBiIeHUN O
IIPOUCXOKJICHUH 4YeJIoBeKa. MeTobl u3yueHust anTpornorene3a. CxoIcTBa U pas3iinyuns
4eJIOBEKa U JKUBOTHBIX. CHUCTEMAaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymue cuibl (pakTopbl) aHTpornoreHeza. HacnencTBeHHass M3MEHYMBOCTD U
€CTECTBEHHbII 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HM, M3TOTOBJIIEHHWE OpYIUN TpyAa,
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MBIIJIEHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU SBOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMmenbli, YenoBek npsamoxonsamui, YenoBek HeaHIepTanbCKui, UenoBeK pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BPEMS CYIECTBOBAHMS, OOJACTh PaCIpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSsL.

Uenopeveckue pacbl. OCHOBHBIE OOJBIIME pachl: €BponeouaHas (eBpasuiickasi),
HErpo-aBCTpaJIonHas (3KBAaTOpPHAJIbHASA), MOHIOJOWUIHASA (A3MATCKO-AMEPUKAHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH MPEACTABUTENICH YEJIOBEYECKUX pPAac K  YCIOBHUSAM
cyiectBoBaHus. EnuHCTBO yenoBeueckux pac. Kpuruka pacusma.

JHemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHEe CONMHEYHOM CHCTEMBI», «Pa3BuTHE
opraHumyeckoro  mupa»,  «PactutenpHas — KieTka», <«OKUBOTHasi  KIETKay,
«lIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMAa OPraHuYecKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YETIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTA MATCOHTOJOTMYECKUX HaXOAOK MPEJKOB COBPEMEHHOTO YEIIOBEKaY,
«/peBHeiime moam», «JIpeBHue mrogu», «llepBble  COBpEMEHHBIE — JIHOJN»,
«HenoBeuecKue pacob».

Obopyodosanue: mynsxxu «lIpoucxoxaenue yenoBeka» (OIOCTbI aBCTpaJOMUTEKA,
MUTEKAHTPONa, HeaHAepTaliblla, KPOMAHBOHIIA), CJCTKU WM W300paKeHHs] KaMEHHBIX
OpyAMiI  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YOMNIEphl,  pyOmina,  ckpebdia),
reoXpoHoJoruyeckas Ttabnuua, KoJulekuus «PopMbl COXPAaHHOCTHM HCKOMAEMbIX
YKUBOTHBIX U PACTEHUI».

Jlabopamopnsie u npakmuueckue paoomoi:
[TpakTuueckas pabora Ne 1. «/3yyeHue HCKOMAEMbIX OCTATKOB pAaCTEHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcust «IBOJIONNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIN
WJIU KpaeBeqUYeCKU My3eit).

Tema 3. Opranusmsl U OKpy Kalomas cpeaa

DKoJioTHsl KaKk Hayka. 3aJadd W pas3aeiibl dKOJIOTHH. MeETOmbl SKOJOTHYECKHUX
UCCIIEIOBAaHHUA. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOWTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, TMOYBEHHAs,
BHYTPHUOpPTaHU3MEHHAsI.

Oxonornueckue  (aktopel.  Kmaccuduramus — sxonorumueckux — (aKTOPOB:
abnoTnyeckne, OMOTUYECKUE U aHTPOTIOTeHHbBIE. J[elicTBIE IKOJIOTHYECKUX (PAKTOpOB HA
OpTaHHU3MBI.

AbGunotnyeckue (QakTophl: CBET, TeMIepaTypa, BIAXHOCTh. DOTONEpPHOIU3M.
[Tpucnoco6iennst opraHu3MOB K JIeHCTBUIO abnoThuecknx (paktopoB. buomornueckue
PUTMBI.

buotnueckue ¢akropel. Buabl OMOTHUYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIUS,
XMIIHAYECTBO, CcUMOMO3 M ero ¢Gopmbl. [lapasutusm, koomepanus, MyTyalau3M,
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KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTPaIU3M.
3HaueHue OMOTHYECKUX B3aMMOAECMCTBMM JJIi  CYyIECTBOBAHUS  OPraHU3MOB B
OPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH NOMyIsiuuu. OCHOBHBIE MTOKA3aTeNN MOIMYJISLNU:
YHUCIEHHOCTh, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpanud. JMHaMuka
YUCJIIEHHOCTHU MOMYJISIUNN U €€ PEeryJIsaius.

Jemoncmpayuu:

THlopmpempsi: A. I'ym6onpar, K.®. Pynbe, J. ['ekkerns.

Tabnuyvr u cxemwr: xapta <«lIpupoansie 30HbI 3emian», «Cpeapl oOUTaHUA
opranu3sMoB»,  «®oronepuoauszm», «llomymanum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTHU MOMYJISIUK UHPY30pUU-Tyhenbkny, «luiieBnie enmy.

Jlabopamopuuie u npakmuueckue pabomol:

Jlabopatopras pabota Ne 3. «Mopdomornyeckue OCOOCHHOCTH pacTEHUI
U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHass padora No 4. «BnusHue cBeTa Ha pOCT M pPa3BUTUE YEPEHKOB
KoJIeycay.

[Tpaktiaeckas padota Ne 2. «[lomcu€T MIOTHOCTH MOMYMSALUN Pa3HBIX BUIOB
pacTeHum».

Tema 4. CoolmecTBa U 3K0JI0THYECKHE CHCTEMbI
CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBa,
MpOCTpaHCTBEHHasA, Tpoduueckas (mumienas). Bugasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
Dkonoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHo3e.
@OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: NMPOAYIIEHTbI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoTt BemiecTB v NOTOK SHEPTUH B IKOcUcTeME. Tpoduueckue (MUIIeBbie) yPOBHU
skocucTeMsl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTeNIM HIKOCUCTEMBI: Onomacca,

OPOYKIMA. OKOJOTUYECKHUE TMMHUPAMUJBI: TPOIYKIIMU, YHUCICHHOCTH, OWOMACCHI.
CBOMCTBa 3KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISALMSA, pa3BuTHE. CyKUecCus.

[IpuponHble 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p MU PEK. DKOCHUCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTpOIIOT€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOoskocucTeMsl.
buonornueckoe n X031WCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpazue kak (daxktop ycroHumBocTH 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emiie.

VYuenue B.I. Bepraackoro o 6uocdepe. I'panuiisi, coctaB u CTpyKTypa Ouocheps.
Kusoe BemectBo u ero Qynkmuu. OcobeHHocTn Ouocdepsl Kak TI00aTbHON
AKOCHUCTEMBI. J[MHaAMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHUIECKHE ITUKITBI AIEMEHTOB (YTIIepoa, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTtBo B Omocdepe 3emnn. AHTPONOTEHHBIE WM3MEHEHHUST B Omocdepe.
['oGanbHbIE SKOTOTUYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHE PUPOBI U YesnoBeuecTBa. CoxpaHeHne Ouopa3HooOpa3us Kak
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OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA PAIMOHATIBLHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. JJOCTIKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

JHemoncmpayuu:

llopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabauyvr u cxemwvr: «llumessle nenw», «bHOLEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llemum nUTaHUA», «OKOJOTMYECKAs] MUPAMHIIAN,
«buocthepa u uyenoBek», «IKocUCTEMA MIMPOKOIMCTBEHHOTO Jeca», «IDKOCHUCTEMA
XBOMHOTO jeca», «buonenos Bogoéma», «ArpoueHos», «lIpumepHsie aHTpPONIOTEHHBIE
BO3JICUCTBHSL HAa MpUpPOAY», «BaXHellne WCTOYHMKM 3arpsi3HEHUS BO3JyXa H
TPYHTOBBIX BOa», «[louBa — BaxkHe#mias cocrtaBistomas Ouochepb», «DaKkTOpbI
nerpagauuu nousy, «llapaukoBsiit apdexT», «DakTopbl paIUOAKTUBHOTO 3arpsi3HEHUS
ounochepp», «O01masg crpykTypa buocdeps», «Pacrnpoctpanenue xu3Hu B Onocheper,
«O30HOBBIN 3kpaH Onocheps», «Kpyrosopor yriepona B 6uocepe», «KpyroBopor
a30Ta B IPUPOCH.

O6opynoBanue: Mofelb-anIuIMKalus «TUnuuHble OWMOLIEHO3b», repOapuii
«PacturenpHble cooliiecTBa», Kosuiekuuu «buoneHos», «Bpeaurenn BakHeWIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp», repOdapu M KOJUIEKUMH PACTEHUN M >KMBOTHBIX,
IPUHAICKAIIME K Pa3HbIM 3KOJOTMYECKUM TIpynmnaMm ofgHoro Bunaa, KpacHas knura
Poccuiickoit @eaepannn, N300pakeHUsI OXPaHIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

IHIJTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBbI
ITO BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

Cornacao ®I'OC COO ycranaBIMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
0o0yJalmMUMUCI  TporpaMM  CpeaHero  ofmiero  oOpa3oBaHUsA:  JUYHOCTHBIM,
METaIpPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pe3ylbTaTOB OCBOECHHS Tmpeamera «buonorus»
BBIJICTICHBl CJIEIYIOIIME COCTABIISIIOIINE: OCO3HAHME OOYyYarolIMMHCA POCCUNUCKOMN
IPAXKJAHCKOW WIAEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEIEIICHUIO, HAIMYME MOTHBALMU K OOY4YEHHUIO OMOJIOTHUH, LEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIECHUU JMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPAaUUMNA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh 00YYalOLIUXCSl PYKOBOJCTBOBATHCS B CBOEH NIEATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAMHM, MPHUCYIIMMH CHCTEME OHOJOTHYECKOro o0pa3oBaHusl,
HaJIMYME SKOJOTUYECKOrO MPABOCO3HAHUA, CIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HEHHBIC TUUIaHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHUS THpenMera «buoyorus» AOCTUTaKOTCS
B €IMHCTBE Yy4eOHOW W  BOCHUTATENBHOM  JIEATEIBHOCTH B  COOTBETCTBUU
C TPaJUWLIHUOHHBIMU POCCUUCKUMH COLMOKYJIBTYPHBIMH, UCTOPHUUYECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHM, NPUHATHIMA B OOIIECTBE MpaBWIaMH M HOPMaMmu
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MOBEJACHUSI W  CIIOCOOCTBYIOT TMpoOIlecCaM CaMOIO3HAHWSA, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEHN MO3UIIUM JTUYHOCTH, ATPUOTU3MA, YBAKECHUS K
3aKOHY W MPaBOIOPSAJIKY, YEJIOBEKY TpyJda M CTapUIEMy IIOKOJEHUIO, B3aUMHOIO
YBaKCHHS, OEPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 W  TPATULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanyn, IpUPOJIE U OKPYKAIOIIEH CPETIE.

JImdHOCTHBIE pEe3yJbTaThl OCBOCHHS Y4eOHOro mpemMera «buonorus» mOHKHBI
OTpakaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOY4YalOIIUXCA  PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHMEHTAIIN/, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX TPAAUITMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacCHIMpPEeHHE >KW3HEHHOI'O OIbITa W  OIbITa
JESATENbHOCTH B TMPOLIECCE PEATM3alMi OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIBHOU
JICATEIILHOCTH, B TOM YHMCJIC B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh T'PAXKIAHCKOW IMO3UIMH OOYYAIOIIETrocss KaK aKTHBHOTO M
OTBETCTBCHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIHOHHBIX IpPaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA H
HPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEILHOCTH IMPHU CO3JAHUU Y4eOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX M MTO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN OMOJOTHYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpEEsaTh COOCTBEHHYIO MMO3UIMIO MO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

yMEHUE YUYUTHIBATb B CBOUX JCUCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOACH C PAa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COITMATBHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJHEHHUS YYEOHBIX,
MO3HABATENILHBIX U MUCCIICAOBATEIIbCKUX 3a/1a4, YBAXKUTEIILHOTO OTHOIIECHUS K MHCHHIO
OTITIOHEHTOB TIPH OO0CYKJICHUN CITOPHBIX BOMPOCOB OMOJIOTHYCCKOTO COICPIKAHMS;

TOTOBHOCTH K TyMaHUTapPHON U BOJIOHTEPCKON ACSITEILHOCTH;

2) NAaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW Tpa)kTaHCKOW HWISHTHYHOCTH, IaTPHOTH3MA,
YBAXKEHUSI K CBOEMY HApOJy, 4YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, roproctu 3a
CBOM Kpau, CBOW PoauHy, CBOW S3bIK W KYyJbTYpPY, MPOLUIOE M HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOIIEHWE K MPUPOJAHOMY HACICIUI0O U TMaMSITHUKAM MPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CITOCOOHOCTh OIEHMBATh BKJIAJI POCCHUICKMX YUYE€HBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTMH, IOHUMAaHUs 3HAYCHHUSI OMOJIOTMH B IO3HAHWU 3aKOHOB IPHUPOJIBI, B KU3HU
YEJIOBEKa U COBPEMEHHOTO 00IIeCTBa;

unerHas yOexXJAEHHOCTh, TOTOBHOCTh K CIyXeHUI0 © 3ammure OreuyecTsa,

OTBETCTBEHHOCTb 32 €ro Cyab0y;
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3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

OCO3HAHHE JTyXOBHBIX IICHHOCTEH POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO IMOBEICHNUS,

CITIOCOOHOCTh OIIEHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJa B IOCTPOSHUE YCTOMIMBOIO Oy IyIIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEISM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LUEHHOCTEM CEMEWHOW JKM3HU B COOTBETCTBUH C TPAIULIUSMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCITHTAHMA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYas O3CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIICCTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOIMOHAIBHOTO BO3JCHCTBHUS XHMBOW NPUPOABI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh
Ka4eCTBa TBOPUYCCKOM IHYHOCTH;

5) ¢pusuveckoro BocnUTAHHMS, (POPMHPOBAHUS KYJIbTYPbl 310POBbSI W
IMOIUOHAJIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealin3alus 3JI0pOBOTO U O€30MacHOro 00pasza >KU3HU (370pOBOE
MUTaHUE, COONIOJCHUE TUTHEHUYECKUX MpaBUiI U HOPM, COaaHCHPOBAHHBIM PEKUM
3aHITHH M OTIIbIXA, peTyisipHas (GU3nvecKas akTHBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHUS K COOCTBEHHOMY (DH3WYECKOMY U TICHXHYECKOMY
3JI0pOBBIO;

NOHUMAaHUE IEHHOCTH TPaBWJI MHANBUAYATLHOTO U KOJIJIEKTUBHOTO 0€301acHOTO
MOBEJICHUS B CUTYAIUIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOICH;

OCO3HAHWE TOCICACTBUH W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOacHUs
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy/I0BOIro BOCIIHTAHMA:

TOTOBHOCTb K TPY1y, OCO3HaHHE IICHHOCTH MacTEepPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AaKTUBHOH JCATCIBHOCTH TEXHOJOTHYECKOW W  COIMATBHOU
HAIpaBJICHHOCTHU, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITEIILHO
BBITIOJTHATH TaKYyIO JIESITEIIbHOCTS;

WHTEpPEC K pa3uuHbIM cdepam npodhecCUOHATBHOM JeATEeIbHOCTH, yMEHHUE
COBEPINAaTh OCO3HAHHBIN BBHIOOP OyayIeil MpoQeccuu U peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUH
BCEH JKU3HU;

7) PKOJIOTHYECKOT0 BOCIIUTAHUS

AKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOMICHUE K MPUPOJE KaK UCTOUYHUKY KU3HH Ha
3emuiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHUE  YPOBHS  DKOJIOTMYECKOM  KyJIbTYphl: MPUOOpPETEHUE  OIbITa
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IIJJAHUPOBAHHUSI MTOCTYNIKOB M OLICHKH MX BO3MOXKHBIX NOCJIEACTBUM JUIA OKPYKAIOLIEH
cpensl;

OCO3HaHUE II00aJIbHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIEM U IMyTEH UX pEIICHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMbIe MPU U3YYEHUU OWOJIOTMU 3HAHUS U
YMEHUS MIPU PELIEHUU NPOOJIEM, CBI3AHHBIX C PAlMOHAIBHBIM MPUPOJONOIB30BAHUEM
(coOmoieHue TpaBUIl TIOBEIEHUS B MPHUPOJAE, HANPABICHHBIX HA COXPAaHEHUE
paBHOBECHS B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, brocheps);

AKTUBHOE HEINPUATHE IEHUCTBUM, NPUHOCIIIMX BpPEI OKPYKAIOIIEH IPUPOIHOU
cpele, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHUITHBIE JKOJIOTUYECKUE TMOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYME PA3ZBUTOTO SKOJIOTMYECKOIO0 MBIIUIEHUS, 3KOJIOTHYECKOW KYJIBTYPBHI,
OIIBITA JEATEIBHOCTH DKOJOTMYECKOM HAIIPABICHHOCTH, YMEHHUSA PYKOBOICTBOBATHCS
MMM B II03HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIBbHOM IPAKTHKE, TOTOBHOCTH
K YYaCTHIO B ITPAKTUYECKON AEATEIBHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH;

8) meHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOM MpPaKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYJbTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOW M YHUTATEIBbCKOM KYJBTYpbl Kak CpeEICTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMU U IIO3HAHUS MUDA;

MMOHUMaHUE crienPrKr OUOIOTUU KaK HayKH, OCO3HaHUS €€ PoJu B GOPMHUPOBAHUU
palMOHAJIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHMM IIEJIOCTHOIO MpEACTaBIE€HUs 00
OKpY’KaloIllleM MHUPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKA W OO0IIEeCTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH TMPOOJEM COXPAHEHHUS MPUPOJHOrO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON LMBUJIM3ALUU:
o0OecrieyeHuss HOBOTO YPOBHS DPAa3BUTUS MEAMIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTHs YEIOBEUYECTBA,
NOMCKa MyTeH BBIXOAA U3 TIOOATBHBIX JKOJOTMYECKUX MpoOJeM U olecrneyeHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIICHUS
o0mmell KyJbTyphl, €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYyHKUMOHATIBHOM TIPAaMOTHOCTH OOy4arommxcs, GOpMHPYEMON TMpU  HU3YYEHHUH
OMOJIOTHH;

NOHMMAHUE CYIIHOCTH METOOB IMO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHAJIU3a U OOBSICHEHHUS SIBJIICHUN
OKPY’KAIOIIET0 MHpa M MPOUCXOASAIIMX B HEM M3MEHEHUW, YyMEHUE JelaTh
000CHOBaHHbIE 3aKJIOYEHHS HAa OCHOBE HAay4HBIX (PAKTOB M HMMEIOLIMXCS JAHHBIX C
LEbIO MOJYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIHHO UCTIOIB30BATh OMOJOTHYECKHE 3HAHUS 1JISl PEIICHUS

HpO6JI€M B PCAJIbHBIX )KU3HCHHBIX CUTYallUusaX,
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OCO3HAaHUWE LIEHHOCTH HAy4YHOH JAESITEeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IMPOEKTHYIO M HCCIIEOBATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTB K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH
NOTPEOHOCTSMU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOCHHS y4eOHOro mnpeaMera «bUOTOTHS
BKJIIOYAIOT:  3Ha4MMble Uil (OPMUpPOBAHMS ~ MHUPOBO33PEHUS  OOyYarolUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHbIC) OOIIEHAYYHbIE TIOHSATHS, OTpakarolue
[[EJIOCTHOCTh HAyYHON KapTUHBI MHpa U CHEIU(UKY METO/I0B MTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUsl, SIBIICHUE, MPOIECC, CUCTEMA, HAYYHBIH
dbakT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,

HaOJII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATUBHbBIE, pEryJIsITUBHBIE), o0ecIeynBaroIue
dbopmupoBaHue (PYHKIMOHAIBHOW TPaAaMOTHOCTH M  COLMAJIIBHONW  KOMIIETCHIIMH
o0yyarommxcs, CIOCOOHOCTH 00yYaroImXxcs UCIIO0Ib30BaTh OCBOEHHBIE

MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJIbHbIE Yy4eOHBIE
JEUCTBUS B IIO3HABATEIIBHON U COLIMAIIBHON MPAKTHUKE.

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3zoBble Joru4eckue 1eicTBU:

CaMOCTOSITENIbHO (POPMYJUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPaBHEHM S, KJIacCU(PUKauu, 0000LIEHUs ), PACKPBIBATH CMBIC OMOJIOTMYECKHUX
NOHATUN (BBLAENATh WX XapaKTEpHbIE MPHU3HAKW, YCTaHABIMBATh CBS3U C JPYTHMMHU
HOHSTHUSIMH );

ONpENENATh LENH IeITETbHOCTH, 3aaBasi apaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IESITEIbHOCTH C MOCTABICHHBIMU 1EJSIMU;

UCII0JIb30BaTh OUOJIOTMYECKUE MOHATHS ISl OObSICHEHUS! (PAKTOB U SBJICHHUM dKUBON
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, 1€IyKTUBHbBIE, [0 AHAJIOTUN),
BBISIBJIATh  3aKOHOMEPHOCTH M TNPOTUBOPEUHS B PACCMAaTPUBAEMBIX  SIBIICHUSX,
(bopMyIMpPOBATh BHIBOJIBI U 3aKTIOUEHUS;

OPUMEHSTh CXEMHO-MOJIETIbHBIE CpPEJICTBA MJIsi TMPEJACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOIO PoJia, BBISIBJICHHBIX B PA3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTbhiBaTh IUIaH pELIEHUS MNpoOJeMbl C YYETOM aHaiM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBHE pE3YJIbTaTOB
LESM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATENbHOCTH;
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KOOPJMHHUPOBATh U BBINOJHATH Pa0OTYy B YCIOBHUSX PEATBbHOT0, BUPTYAIbHOTO H
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBYS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPHU PEILICHUH KU3HEHHBIX MIPOOJIEM.

ba3oBbie ucciieroBaTe/IbCKHeE 1eiiCTBUA:

BJa/JIeTh HaBbIKAMU Y4YEOHO-UCCIENOBATENLCKOW M TMPOEKTHON JESTEIbHOCTH,
HABBIKAMH pa3pelleHus NpodiieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEILICHMs INMPAKTUYECKUX 3a/ad, NPUMEHECHHIO PAa3JIMYHBIX METOJOB
IIO3HAHWS,

HCIIOJIb30BaTh PA3JIMYHbBIC BUJIBI AEATEIBHOCTH MO IMOJYyYEHUIO HOBOTO 3HAHMS, €r0
UHTEpIpETaluu, MPeoOPa30BaAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIMIX, B TOM YKCIIE
IIPYU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHpOBaTH HAyYHBIA THUIN MBIIUICHUS, BJIAJE€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSAMHU U METOIAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTEIbHOMN IEITEILHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBIISIT IPUYMHHO-CIICICTBEHHBIE CBS3U U AKTYAJIN3UPOBATH 3a]1a4y, BbIJIBUTaTh
TUIOTE3Y €€ pEelIeHUs], HAXOAUTh apIryMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMETPbl U KPUTEPUU PEILLICHHUS,

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHUS 337aud pPe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYUIECTBJISATH 1I€JICHANPABIICHHBIIN MMOMCK MTEPEHOCA CPEACTB U CIOCOOOB JIEUCTBHS
B MpO(EeCCUOHAIBHYIO CpEy;

YMETh TMEPEHOCUTh 3HAHUS B TO3HABATENBHYI0 M TPAKTUYECKYID O00IacTH
KU3HEJEATEIILHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTMHAIBHBIE TIOJIXO/IbI U PEIICHHMS], CTABUTh
npo0JIeMbl U 33aJ1a4M, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmei:

OpUEHTHUPOBAThCSA B PA3IMYHbIX HCTOYHHMKAX HHGOpMaUu (TEKCTe y4eOHOro
nocoOusi, Hay4YHO-TOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3zax JdaHHbIX, B IHTepHere), aHanM3UpoBaTh HHPOPMAIUIO
Pa3IUYHBIX BUAOB U (OPM MPEICTABICHUS, KpUTHUECKH OIICHUBATH €€ TOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

(opMyTHUpPOBATH 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
ounosiornyeckoi nHGopmaru, He0OXOAUMOM 1JIs1 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHM, COBEpPUICHCTBOBATH KYJIbTYPY AaKTHUBHOTO HCIIOJIb30BAHUSA PA3TMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (DOpPMY IIpeCTaBICHUS OUOIOTUYECKOM
uHbopMaluu (cxembl, TpaduKu, AUArpamMmbl, TAOIHIIbI, PUCYHKH U IPYTOE);
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UCII0JIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPH pabOTe ¢ OMOJOTHYSCKOM
uH(popMaIuei: TPUMEHAITh XUMHYECKHE, (PU3Mdeckne W MaTeMaTUYeCKHe 3HAKU U
CUMBOJIBI, (HOPMYJTBI, a00pEeBUATYPYy, HOMEHKIIATYPY, UCIIOJIB30BaTh M MPE0oOPa30BHIBATH
3HAKOBO-CHMBOJIMYECKHE CPEJCTBA HATJISTHOCTH;

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUSA W 3aIUThl MHPOpMAaIUU, WHPOPMAIMOHHOM
0€30IaCHOCTH JIMYHOCTH.

KoMMmyHHUKaTHBHBIE YHHBepCAJbHbIEe yuyeOHbIE JeiCTBUS
Oo01enue:

OCYIIECTBJISATh KOMMYHHKAIIMA BO BCeX cdepax >KU3HU, aKTHBHO Yy4YacTBOBAThH
B JIMAJOre WM AWCKYCCHMH TIO0 CYIIECTBY OOCYXmaemMol TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEIBLHO BBITIOJHEHUS MpejIaracMon 3a1auw,

YUUTBIBATh MHTEPECHI U COIIACOBAHHOCThH MO3UIMN JPYIMX YYACTHUKOB JHAJIOTA WA
JTUCKYCCHH );

pacno3HaBaTh HEBEPOAIbHBIE CPEeICTBA OOLIEHUS, IOHUMATh 3HAUEHHE COLIMAIIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYallHMid, YMETb CMSr4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJAJETh pPa3jIMYHbIMM Croco0aMu OOIIEHUS U B3aUMOICHCTBUS, MOHUMATh
HaMEpEHUsl IPYruX JIIOAEH, NpOsSBISATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY U B
KOPPEKTHOH Gopme popMyIupoBaTh CBOU BO3PAKEHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAasI 1eITEJIBHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYILECTBa KOMAHIHOW U MHIUBUIYaIbHOU pabOThI
IIPU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh TPUMEHEHUS
TPYNIOBBIX (POPM B3aMMOJIEHCTBHSI PU PELICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEMCTBUN € YUETOM OOLIMX MHTEPECOB
Y BO3MOXHOCTEH KaXKJ10r0 WIEHA KOJUIEKTUBA;

MPUHUMATh LIETTU COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATH U KOOPJIUHUPOBATH
JEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIIATD IUJIaH ACHCTBUMN, PACIIPEAEIIATH POJIU C YYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOr0 YYaCTHHKA KOMAaHIbl B OOLIMii
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTh  HOBBIE  IPOEKTHI, OLEHWBAaTh HWJAEU C TMO3UMLUUU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranmuzanms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIS BBIABJICHHS NPOOJEM M UX pelIeHUs
B KU3HEHHBIX U YUYEOHBIX CUTYaIIMSIX;
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BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IE€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICCTBUSX M MOCTYIKaX MO OTHOIICHUIO K JKMUBOU MPUPOJIE, CBOEMY 3I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYILECTBIISATh TO3HABATENBHYIO JICSITEIIBHOCTb, BBISBISATH
npoOIeMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aMadll B 00Opa30BaTEIbLHOMN
NESATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUYTCHUN;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpATh paMKH y4eOHOTo Ipe/IMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO LIMPOKON 3pYIUIMHN B pa3HbIX
00JIacTAX 3HAHUM, IMOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTENbHBIA W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LEIISM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHON pe(dIEKCUU KaK OCO3HAHHUS COBEpLIAEMbIX
JNEWCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJb30BATh
npuémMbl pedIeKCUU sl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELUICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MPHU aHAJIU3E PE3YJIBTATOB AEATEIbHOCTH.

IlpunsiTue cedst U APyrux:
MPUHUMATh ce0sl, MOHUMasi CBOM HEJOCTaTKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MIPU AaHAIM3E PE3YJIbTATOB JICSITEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBo APYrUX Ha OIMIUOKHU;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIIUU APYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM
YpOBHE BKJIOYAIOT crenuduueckue s ydeOHoro mpeamera «buonorus» HaydHbIE
3HaHUS, YMEHUS W  CHOCOOBl  JIEWCTBMM MO  OCBOCHHUIO, HHTEpPIpPETALMU
U MpeoOpa3oBaHUIO 3HAHWM, BUIBI AEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3IMYHBIX YYEOHBIX CHUTyallUsX, a TaKXKe B pealbHBIX
KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIE
pe3yabTaThl IPEICTaBICHBI M0 TOJaM 00ydYeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXKAaTh:
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c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUHU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa U HAYYHOTO MHUPOBO33PEHMS, O BKIIAJIE POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-
OMOJOroB B pa3BUTHE OUOJNOTHHU, (PYHKIIMOHATILHONW TpaMOTHOCTH YeJOBEKa IS
peLIEHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpPHIBATh COJEP)KAHHE OMOJOTUYECKHX TEPMUHOB M TOHSTHU: JKU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIlEeCTB U MpEeBpalIeHUE SHEPTUH ), TOMEOCTa3
(camoperynsiuus), ypOBHEBasi OpraHu3allsl MUBBIX CHCTEM, CaMOBOCHPOM3BEICHHE
(perpoiyKiiusi), HacJIeACTBEHHOCTh, U3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHE HW3JlaraTb  OHOJOTHYECKHE Teopud  (KJIETOYHAs, XpOMOCOMHas,
MyTAaIlMOHHAsI, IIEHTPAJIbHAsI JOTMa MOJIEKYJISipHOM Ouosnoruu), 3akousl (I'. Mennens,

T. Moprana, H.1. BaBunoBa) u ydyeHus (0 LEHTpax MHOT00Opa3usi U MPOUCXOKACHUS
KyJabTypHbIX pactenuit H.M. BaBuioBa), omnpenensth TpaHULbl WX TPUMEHUMOCTH
K )KUBBIM CHUCTEMaM;

YMEHHE BIIQJIeTh METOJaMU HAyYHOrOo TO3HAHUS B OWOJOTHU: HAOIIOJICHUE
U OINHUCAaHMWE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUN, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJBIKCHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTHU
MEXJy HCCIENyEeMbIMH BEJIMYUHAMHU, OOBSCHEHHE TMOJYYEHHBIX PE3YIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPHA W 3aKOHOB, YMEHHE JejaTh BBIBOJIBI
Ha OCHOBAHMH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATh CYIIECTBCHHBIC TPU3HAKA BHUPYCOB, KIETOK IMPOKAPHUOT U
AYKapUOT, OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEIIECTB U NMPEBPALLECHUS SHEPTUH B KIIETKE, (POTOCMHTE3a, MIIACTUYECKOT0 U
SHEPreTHYeckoro  oOMeHa,  XEMOCHUHTEe3a,  MHTO3a, Mei03a, OIIOJOTBOPEHUS,
Pa3MHOXKEHU S, UHIUBUIYAIBHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

yMEHUE TMPUMEHATHb TOJyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTUYECKHUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIM B TTOBCEIHEBHOM XKU3HU
C LIeTIbI0 00ecTeueHns: 0€30IaCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOIINX JIFOACH,
COONIOJIGHUST HOPM TpPaMOTHOTO TIOBEJEHUS B OKPYXKAIOIICH NPUPOIHON Cpele,
MOHMMaHUE HEOOXOJUMOCTH HWCIOJIb30BAHUS JOCTHKEHUM COBPEMEHHON OHOJOTHU U
OMOTEXHOJIOTHI JIJIs1 PAIIMOHATILHOTO TIPUPOIOTIOTH30BAHUS;

YMEHHUE peIaTh 3JIEMEHTAPHbIE TEHETUYECKUE 3aJa4ll Ha MOHO- W JIUTHOPUIHOE
CKpEUIMBaHUe, CIEIUICHHOE Haclel0BaHue, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEITUBaHUS JIJIS TIPe/ICKa3aHus HACIeA0BaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITOJIHATH JTA0OPATOPHBIC W MIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
npu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTHYECKH  OICHMBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTMYECKOTO COJEP KaHUsl, BKIIOYAIOIIYIO TCEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpeIcTBa MAaccOBOM HH(OpMalMK, HAYYHO-TIOMYJSPHBIE MaTEpHUaIbl),
TUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBaHWA B OHOJOTMH, MEIULMHE,
OMOTEXHOJIOTHH,

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
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OMONOTHYECKYI0 MH(POPMAIHIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.

[IpeameTHble  pe3ysbTaThl  OCBOCHMsS  yueOHoro mnpeamera  «buomorus»
B 11 KJ1acce 10KHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX W 3apyOCKHBIX yUEHBIX-
OMONIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAILHONW TPaMOTHOCTH YeJIOBEKa IS
pelIeHus )KU3HECHHbIX 3a]1a4;

YMEHHE PaCKpbIBATh COJACpP)KAHUE OMOJOTMYECKUX TEPMUHOB M TOHSTUM: BHJI,
NOMyJsiUUsA, TeHO(POHM, SBOJIOUMUA, JBWXKYIIME CHIbl ((aKTOpbl) HBOJIOLUH,
MPUCTIOCOOJICHHOCTh  OPraHU3MOB, BHJI000pa30BaHKE, JSKOJOTUYECKHUE (PAKTOpHI,
AKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYIECHTHI, 1ENU MUTaHUSI, PKOJOTUYECKas
nMpaMujia, OuoreoreHos, onocdepa;

YMEHHUE H3J1arath OMOJIOrM4ecKkue Teopuu (3BosrouroHHas teopus Y. JlapBuHa,
CUHTETUYECKasd TEOpHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOrO
cxoncra K.M. bapa, dyepenoBanusi riaBHbIX HampaBieHUW U myTeil sBomonuu A.H.
CeBeprioBa, yuenus o Ouochepe B.M. BepHanackoro), ompeaensiTh TpaHUIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAAaMU HAy4YHOIO TO3HaHUS B OWoJoruu: HaOII0/IeHNE
U OINHUCAaHME >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUW, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO DSKCIEPUMEHTA, BBIIBIKEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU
MEXJy HCCIENyEeMbIMH BEJIMYUHAMHU, OOBSCHEHHE TMOJYUYEHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPUHM M 3aKOHOB, YMEHHUE JEJIaThb BBIBOJBI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSILIUNA, TMPOJYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIEHO30B U
9KOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
0TOOpa, BUA000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS DKOJIOTHYECKUX
(GbakTOpOB Ha OpraHM3MBI, MEPEHOCA BEIIECTB M IOTOKA DPHEPTHU B IKOCHCTEMaX,
AHTPOTIOTEHHBIX U3MEHEHHUM B 9KOCHUCTEMAaX CBOECH MECTHOCTH, KPYrOBOPOTa BEILIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TIPUMEHSTh TIOJyYCHHBbIC 3HAHUS I OOBSICHEHUS OHOJIOTMYECKUX
MIPOIIECCOB U SIBJICHUH, JISl PUHSTHUS MPAKTUYECKUX PEIICHUN B MTOBCEIHEBHOMN JKU3HU
C LIeTIbI0 0OecredeHns: 0€30IaCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbsI OKPYKAIOIINX JFOACH,
COOJIIOJICHHUST HOPM TpPaMOTHOIO TMIOBEJEHUS B OKPYXKAIOIIEH MNpPUPOJIHON Ccpele,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHUSI JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
palMOHAIILHOTO MPUPOAOTIOIb30BaAHNUS;

YMEHHE pellaTh 3JIEMEHTApHbIE OHOJOTMYECKHE 3aJadyd, COCTaBIISITh CXEMBbI
NepeHoca BeIleCTB U SHEPTUU B dIKOCUCTEMAX (1IeMU MUTaHUS);

yYMEHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHYECKUE PabOoThI, COOI0IaTh MpaBUIIa
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npu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYI0BaHUEM;

yMEHUE  KPUTUYECKH  OIIEHMBaTh W  HMHTEPIPETHUPOBATH  HHOOPMAIUIO
OMOJIOTMYECKOTO COJIEpPKaHMS, BKIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IHYHBIX
MCTOYHUKOB (CpeIcTBa MAaccoBOM HH(OpMaIUMK, HAYYHO-TIOMYJSPHBIE MaTEpHUaIbl),
paccMaTpuBaTh rjao0agbHbIE HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH
110 OTHOIIIEHHIO K HUM COOCTBEHHYIO NO3ULIUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTUYECKYI0 MH(DOPMAIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BAThH
MOHSATUMHBIA anmapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue DeKTpoHHbIE (IIUPPOBbHIE)
No KommuectBo (OCHOBHBIE BU/IbI JICSITEILHOCTH
pa3zeiaoB U TEM [Iporpammuoe oOpa3oBaTe/ibHbIE pecypchl
/11 4acoB 00yJaronuxcs
y4eOHOro rpeaMera COJIepKaHUE
Tema 1. BuoJsiornsi kKak Hayka
1.1 | buosorus B cucteme 1 buonorus kak Hayka. PackpsiBaTh conepkanue bubmoreka [JOK
HayK CBs131 OHUOJIOTHH C TEPMHHOB Y TIOHATHI: HAyYHOE https://m.edso0.ru/863e6122
0OIIECTBEHHBIMH, MHUPOBO33peHHUe, HayuYHas kapTuHa | https://m.edsoo.ru/863e632a
TeXHHYECKUMU 1 MUpa, HAy4YHbI METOJ, TUIIOTE3A,
PYTHMH ;(eopm[, METO/IbI I/I%CJIGI[OBaHI/DI.
CCTECTRBCHHEIMIL apakTepru30BaTh OMOJIOTHIO KaK

HayKaMmu, ¢punocoduei,
peNUruen, TUKOM,
ACTETUKOM U npaBoMm. Poib
Oouosoruu

B dbopmupoBaHUU
COBPEMEHHOU Hay4YyHOU
KapTuHbel mupa. Cucrema
OMOJIOTUYECKHUX HaYK.
Jemoncmpayuu:
llopmpemuwi: Y. JlapBuH,
I'. Mennens, H. K.
KomnbuoB, JIx. YOoTCOH n
®. Kpuk. Tabauywvt u
cxemoul: «MeToabl
MIO3HAHUS

YKUBOU MTPUPOJBD)

HayKy, € MEeCTO U POJIb CpeIn
JIPYTUX

€CTECTBEHHBIX HayK.
[TepeuncnaTh pa3nens
OHOJIOTHH B COOTBETCTBHUE C
00BEKTaMU U3yUEHHS.
Ha3spiBaTh BaxkHENIINE OTpACIU
OHMOJIOTMYECKUX 3HAHUI U
3aJ1ayu, CTOSIINE ITePe]]
ounotoruen XXI B.
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MeTo/1b1 TO3HAHUS 1 MeTo/iel TO3HAHUS )KUBOK | PackpeiBaTh cojepkanue TepMuHoB | bubdanoreka [JOK
KUBOU TTPUPOJIBI IpupoIbl (HAOII0ICHHE, Y TIOHSATUH: HAYYHBIH METOJI, https://m.edsoo0.ru/863e6122
OKCICPUMEHT, OITMCAHKUEe, | METOJbI UCCIIETOBAHMSI. https://m.edso0.ru/863e632a
HU3MEpEHue, XapakTepu30BaTh OCHOBHBIC
Ki1accupuKaus, METO/IbI
MOJICTUPOBAHHUE, TIO3HAHUS JKUBOM IPUPOJIBI:
CTaTHCTHYecKas 00padoTKa| HAOIIOICHUE, IKCIIEPUMEHT,
JAHHBIX). OIMCaHKe, U3MEPEHHE,
Jlemoncmpayuu:
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Tabauywl u cxemol:
«MeTtonpIno3HaHus JKUBOU
PUPOIBI».
Jlabopamopnvie u
npakmuyeckue padomol:

[TpakTiaeckas padota Ne 1.

«Hcmonp3oBanue
Pa3JIMYHBIX METOJIOB MIPHU
M3yYCHUU
OHMOJIOTMYECKUX
00BEKTOB

KJIacCU(UKAIMsI, MOJICITUPOBAHHE,
cTaTucThuecKas oopadoTka
JTAHHBIX

HToro yacoB mo teme

2

Tema 2. 7)KuBble CHCTEMBI U HX OPraHU3aIUsI
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2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3Yy4YECHUE

JKuBbI€ CHCTEMBI
(6rocHucTEMBI ) KaK
peaMeT U3yUCHHUS
OHOJIOTHH.

OTnu4ne )XKUBBIX CUCTEM
OT HEOPTraHUYECKOU
npuponasl. CBoiicTBa
OMOCHCTEM U UX
pazHooOpasue.
YpoBHU
OpraHu3aluu
ouocucTeMm:
MOJIEKYJISIPHBIN,
OpTraHOUHO-
KJICTOUHBIH,
OpPraHU3MEHHBIMN,
MOMYJISIITUOHHO-
BHUJIOBOM,
AKOCUCTEMHBIH (OHO0-
TE€OICHOTHYCCKUI),
orochepHbIH.
Haykun, n3yyqaromniue
OMOCHCTEMBI Ha
Pa3HBIX YPOBHSIX
OpraHu3alllu.
Jemoncmpayuu:

Tabauywsl u cxemol:
«OCHOBHBIE

PackpriBats conepxanue
TEPMUHOB M MOHATUI: CUCTEMA,
Onojoruueckas

CHCTEMA, DJIEMEHTBI CHCTEMBI,
CTPYKTypa OMOCHUCTEMBI, CBOMCTBA
’KUBBIX CUCTEM, OOMCH BEIIICCTB,
pa3MHOXKEHHUE, POCT, pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTb,
pa3ApaKuMOCTh,
SHEPro3aBUCUMOCTh, YPOBHHU
OpraHu3aluu XKU3HU (OHOCHUCTEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3ali OMOCHUCTEM:
OTKPBITOCTh, BRICOKAs
YIOPSITIOYEHHOCTb,
caMOperyJIsius, UEPAPXUIHOCTb.
ITepeuncnsats yHUBEpCaIbHbIC
CBOMCTBA KMBOTO: €IUHCTBO
XUMHYECKOTO

COCTaBa, pa3apakuMOCTh,
JIBUKCHHE,

rOMeOoCTa3, POCT U Pa3BUTHUE,

bubmoteka [IOK
https://m.edso00.ru/86
3e6564
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IPU3HAKU JKU3HUY,
«YpoBHH
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OpraHu3alMH KUBOU
npupoas». Monenb
Monekyasl JJHK

HaCJIe/ICTBEHHOCTD,
U3MEHYUBOCTb, IBOJIIOLIUS
(mpucnocobneHue

K U3MCHAIOIINMCA YCJ'IOBI/IHM).

[TpuBOIUTE IPUMEPHI
OMOCHCTEM PA3HOIO YPOBHS
OpTraHM3AIMH U CPABHUBATH
IIPOSIBJICHHSI CBOMCTB JKHBOTO
Ha Pa3HBIX YPOBHSX.
XapakTepu3oBaTh OCHOBHBIE
IIPOIIECCHI, MPOTEKAOIINE B
ouocucremax:

0OMEH BEIeCTB U
IIPEBPAIICHUE SHEPTHH,
CaMOBOCIIPOU3BEICHHE,
CaMOPETYJISIIHS,

pa3BUTHE.

CoOmroiath npaBusa 6€peKHOTO

OTHOUICHHUS K KUBOU MTPUPOJIC

Hroro yacoB nmo teme

1

Tema 3. XuMnuyeckuii coCTaB U CTPOEHHE KJIETKH
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3.1

XUMHUYECKUU COCTaB
KieTku. Bona n
MHHEPAJIbHBIE COJIN

XHUMHUYECKHUHN COCTaB
KJIETKHA. XUMHUUCCKHE
DJIEMEHTBHI:
MaKpO3JIEMEHTHI,
MHUKpO3JiIeMeHThI. Boga u
MUHEPAIbHBIEC BEIIECTRA.
OyHKIAH BOABI U
MUHEPAIbHBIX BEIIECTB B
kinetke. [lonnepxxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:
Juacpammor:
«Pacripenenenue
XUMHUYCCKHUX PJIEMEHTOB B
HEXKHUBOU MPUPOJIEY,
«Pacnipenenenue
XAUMHAYCSCKHX

PackpriBats conepxanue
TEPMHUHOB U IIOHATHM:
3JIEMEHTEI-ONOT CHEI,
MaKpO3JIEMEHTHI,
MUKPODJIEMEHTBHI;
MUHEpaJbHbIEC BEILIECTBA,
MOJIEKYJIa

BOJBI KaK JAMIOJb, BOJIOPOIHBIE
CBA3U; TUAPOPUIBHBIE U
ruapooOHbIE

BELIECTBA.

Jloka3pIBaTh €AUHCTBO
AJIEMEHTHOTO COCTAaBa KAK OJTHO U3
CBOWCTB kUBOro0. Pactipenenste
XUMUYECKUE FIIEMEHTBI

10 IPYIINaM B 3aBUCUMOCTH

bubmoteka [IOK
https://m.edsoo.ru/
863e674e
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JJIEMEHTOB B )KMBOM
npupoae». Tabauysl u
cxemvl:
«[lepuoanyeckas
TaOJIMIIa XUMUYECKUX
DIIEMEHTOBY,

«CTpoeHne MOJIEKYJIbI
BOJbD»

OT KOJIMYECTBEHHOTO
[IPEICTaBUTENIbCTBA B OPraHU3ME;
XapaKTEPHU30BaTh POJIb

OTJIETTbHBIX DJIIEMEHTOB.

BBIABIATE CBSI3b MEXKIY COCTAaBOM,
CTPOEHUEMMOJIEKYIIbI
XUMUYECKOTO COCIMHEHUS U €r0
GYHKIUSIMHU B KIIETKE

3.2

benku. CocraB u
CTpOCHHE OEJIKOB

benku. CoctaB u cTpoeHHnEe
0eKOB. AMHUHOKHCIIOTBI —
MOHOMEpHI OEJIKOB.
Hezamenumebie u

3aMCHHUMBIC aMHHOKHMCJIIOTBI.

AMMHOKHCIIOTHBIN COCTaB.
YPpOBHU CTPYKTYpBHI
OEJIKOBOI MOJIEKYJIbI
(nepBuUYHasA, BTOPUYHAS,
TpeTUYHas U YeTBEPTUUHAS
CTPYKTypa). XUMUYECKHUE
CBOMCTBa OCJIKOB.
buonornueckue pyHkuuu
OEeJKOB.

Jemoncmpayuu:
Tabauywl u cxemvi:
«Crtpoenue

MOJIEKYJIbI O€IKa.
Obopydosanue: CBETOBOU
MUKPOCKOIL,

PackpeiBaTh copepxanue
TEPMHUHOB U MOHATU: O€NKH,
MOJTUMEPHI, MOHOMEDHI,
AMUHOKHCIIOTBI, IENTHU]IHAS CBA3b,
MOJUTIENTH]I, ICHATYpaIHsl.
XapakTepru3oBaTh OEIKH Kak Kijacc
OPTaHUYECKUX COCTUHEHUI;
KJ1acCu(UIIMPOBATH UX MO
CTPOEHHIO

(rmoOynsipHbIe U pUOPUILIApHBIE
O€JIKM), IEPEUHCIIATh U
XapaKTepHu30BaTh (YHKLIHUU
OeJIKOB

bu6mmoreka IJOK

https://m.edso0.ru/863e

6b72
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MUKpOTpenaparhbl

3.3

DepMEHTHI —
OHOJIOTUYECKUE
KaTaJnu3aTOPhI

DepMEHTBI —
OMOJIOTHYECKUE
KaTaJln3aTopPhl.
Crpoenue dpepMeHTa:
AKTUBHBIN LICHTP,
cyocTpaTHas
Crenu(pUIHOCTD.

KodepmenTtsl. Buramusbi.

Otnuuust pepMeHTOB
OT HEOPraHUYECKUX
KaTaJIn3aTOPOB.

PackpriBats comepxanue
TEPMUHOB U MOHSATHM:
(bepMEHTBI, aKTUBHBIH IIEHTD,
cyocTparHas crieliuuIHOCTb,
Ko(epMeHThI, OeTTKU-
aKTUBATOPHI U OEJIKU-
UHTHOUTOPBI.

VYka3biBaTh OTINYHS (HEPMEHTOB
OT HEOPTraHWYECKHUX
KaTajan3aToOpOB.

bu6moreka IJOK
https://m.edso0.ru/8
63e6b72
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Jemoncmpayuu:
Tabauyor u
cxemul:
«Ctpoenue
depmeHTay.
Obopyodosanue:
obopymoBaHue
JUISL TIPOBEACHUS
HaOJII0JICHUH,
U3MEpPEHUH,
AKCIIEPUMEHTOB.
Jlabopamopnvie u

npakmuueckue pabomal:
JlaGoparopHas padota Ne

1. «3yuenue
KaTaJIUTUYECKOU

AKTUBHOCTU (DEPMEHTOB
(Ha mpUMeEpe aMua3bl

WJIM KaTajas3bl)y»

OOBACHATH poJib PEPMEHTOB

B (YHKLIIMOHUPOBAHUU KUBBIX
CUCTEM, B IPOMBIIIIJICHHOCTH, B
MeIUIHE,

B ITOBCE/IHEBHOM XKU3HH YEJIOBEKA
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3.4

Yrnesonsl. JIvmmael

YrieBoabl: MOHOCaXapu/ bl
(rmroko3a, pubo3a u
Ne30Kcupr003a),
nucaxapusl (caxaposa,
JaKTO3a) U TOJIMCaXapHIbl
(kpaxmai, rJTMKOTEH,
1EJUTI0JI03a).
buonornueckue
(GyHKIIUU YTIIEBOJIOB.
JIunuaer:

TPUTIULIEPUIBI,
dbochonunusl,
CTEPOUIBI.
I'unpodunbHo-
ruapohoOHbIC CBOMCTBA.
buonoruueckue pyHkuu
JUTUOB.

CpaBHeHuHE yrieBOAOB,
OCJIKOB U JIUTIUJIOB KaK
UCTOYHHUKOB DHEPTHH.
Jemoncmpayuu:
Tabauywl u cxemol:
«YTIEBOIBDY,

«JInmmaeny.
Obopyodosanue:
000pyI0BaHUE

PackpriBats conepxanue
TEPMUHOB Y MOHSTHI: YTIEBOIBI,
MOHOCaXapHIbl, TUCAXaPUIBI,
noJIcaxapu/ibl, TJII0K03a, pubo3a,
Ne30Kcuprb03a, caxaposa,
JaKT03a, MajJbT03a, LEJUII0I03a
(keTyaTka), Kpaxmall, TIIMKOT¢H;
JUTUABL, TPUTITUIEPUIBI (KUPBI,
Macia), pochoaunumasl,
CTEpOUIBI.

XapakTepusoBaTh yIi€BO/IbI,
JUTUABI KaK KJ1ace

OPTaHUYECKUX COEAUHEHHUM.
Knaccuduimposats yrieBoabl u
JUTUABI TIO CTPOSHUIO;
NePEeUnucsiTh GyHKIMH YTIIEBOIOB
Y JINTTHA]IOB.

CxeMatnuecku n300paxkaTh
CTpOEHHUE

MOJIEKYJI YTTICBOIOB, JIUTTHIOB

bubmoteka [IOK
https://m.edso00.ru/863e
6870
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JUTSI TIPOBEACHUS
HaOJII0IEHUH,

I/IBMepeHI/If/'I, OKCIICPUMCHTOB

3.5

HyknenHnossie
KUCIOTHI. AT®

HyxkiienHOBBIE KUCITOTHI:
JIHKu PHK.
Hyxneornapr —
MOHOMEPHI
HYKJIEMHOBBIX KHUCIIOT.
Crtpoenue u pyHKIUHU
JTHK. Ctpoenue u
bynkiuu PHK. AT®:
CTpO€HHUE U (DYHKIIUH.
JHemoncmpavyuu:
Ilopmpemuwi: JIx.
Yorcon, ®@. Kpuk, M.
VYunkunc, P.

@paHKIMH.

Tabnuywvl u cxemol:
«HyKIJIeMHOBBIE KHCIIOTHI;
JIHK»,

«buocunTes Oenkay,
«CTpOoeHHE MOJIEKYJIbI
ATD».

ObopyoosaHue: CBETOBON
MHUKPOCKOTI,
MUKpOIpenaparhbl

PackpriBats conepxanue
TEPMUHOB U MOHATHIA:
TI€30KCUPUOOHYKIICUHOBAS
kuciora (JIHK),
pubonykiennoBas kuciora (PHK),
HYKJIEOTH/I, TOJMHYKICOTHIHAS
LEIb

(MOJIMHYKIIEOTHU]T),
KOMILJIEMEHTapPHOCTh, (DYHKIIUH
JIHK (xpanenue u nepenaya
HACJIEeICTBEHHOW NH(pOpMaLun);
Buabl PHK (undopmaninonnas,
TpaHCIOpPTHAs1, pubocoMaibHast);
ageHoszuHTpudochar (ATD),
MaKpO3pru4ecKas CBs3b.
XapaKkTepu3npoBaTh
HYKJIEHHOBBIE KMCIIOTHI KaK
XUMUYECKUE COCTUHEHUS U
HOCHUTEIJIN HacIeICTBEHHON
uH(bOpMaIny.

OtMeuaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJT HYKJIEMHOBBIX KHUCJIOT
(AHK, PHK) u AT®.
CxeMarnyecku Uu300paxarb
CTPOEHHE HYKJIEOTHIOB, MOJIEKYJI

bubmoteka [IOK
https://m.edso00.ru/863
e6d5¢c
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HYKJICMHOBBIX
kuciaotr, AT®

3.6

HUctopust u MmeTob1
W3y4YECHUs KIIETKH.
Knerounas teopust

[Mutomorus — Hayka o
kiaeTke. Knerounas
TEOpHUS — IPUMEDP
B3aMMOJIEUCTBUSA UIEU U
dbakToB

B HAYYHOM NIO3HAHUHU.

PackpsiBaTh conepxxanue

TCPMHUHOB U MOHSTHH: KJICTKaA,

LUTOJIOTUSI;, pACKPHIBAThH
COJIEpKaHUE TTOJIOKECHUN
KJIETOYHOU TEOPHH.

bu6moreka IJOK
https://m.edsoo.ru/
863e6e88
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Metonsl

M3YUYCHHUS

KJIETKHU.

Jlemoncmpayuu

: Ilopmpempoi.

A. JleBenryk, P. I'yk,

T. IlIBanH, M.

[Ineitnen, K. bap, P.
Bupxos.

Obopydosanue: CBETOBON
MUKPOCKOII,
MUKpOIpenapaThbl
pPaCTUTEIIbHBIX,
KUBOTHBIX
nOaKTEepUATBHBIX KIIETOK;
PUCYHKH C
MUKpodoTorpapusiMu
KJIETOK, TMOJTyYEHHBIE C
MTOMOIIIBIO

CBETOBOTO U 3JIEKTPOHHOT'O
MHUKPOCKOIIa

[Tepeuncnsate u
XapaKTepHu30BaTh OCHOBHbIE
METO/Ibl U3yUEHUS KIIETKHU:
(IpUTOTOBIICHUE CPE3OB,
OKpallliBaHHe,
MUKPOCKOITUPOBAHUE,
HEeHTpUyTUpOBaHUE,
KYJbTUBUPOBAHUE KJIETOK U
TKaHEen)
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3.7

Knetka
KakK LIEJIOCTHAsA
JKUBAs CUCTEMA

Knerka kak nenoctHas
*KuBas cucrema. Oo1me
MPU3HAKH KJIETOK:
3aMKHYTasi Hapy>KHast
MeMOpaHa, MOJICKYJIbI
JIHK kak reHeTuyeckui
arnmapar, CUCTeMa CUHTE3a
Oenka. TuIbl KJIETOK:
yKapuoTUyecKas u
MPOKapUOTUUECKAs.
OcobennocTtu

CTpPOCHUS
MIPOKAPUOTUYECKOU
KJICTKH.

Knerounas cteHka
6aktepuil. CTpoeHue
3YKaApUOTUYECKON KJIETKH.
OCHOBHBIE OTJIUYMS
PACTUTEIBLHOW, )KUBOTHOMU U
IrpUOHOMN KJIETKH.
[ToBepXHOCTHBIE CTPYKTYPHI
— KJICTOYHAs CTCHKA,
TJIMKOKAIMKC, UX (YHKIUH.
[TnazmarnueckasimeMOpana,
€€ CBOICTBa

U QYHKIUU.

PackpriBath conepxanue
TEPMHUHOB U MOHATUM: KIIETKU
(aykapuoTHieckas,
MIPOKApPHOTUYECKAS ),
I1a3MaTHYeckas MeMOpaHa
(utazmalieMma), TIIMKOKAJIMKC,

TPaHCHOPT BelECTB (TaCCUBHBIMN,

aAKTUBHBIH ), DHIOITUTO3
(daromuTo3, MMHOLUTO3),
HK30IIMTO3, KIIETOYHAs

CTEHKa, HYKJICOU]I.

CpaBHUBaTh MEeX]1y OO0
YKapUOTUYECKUE U
MPOKAPUOTUYECKHUE KIICTKH;
OTMEYaTh CXOJICTBO U Pa3IUYUS
B CTPOCHUHU KJIETOK OaKTepui,
’KUBOTHBIX, PACTCHHUI U TPUOOB
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Jemoncmpayuu:
Ilopmpemuwi: A.

JleBenryk, P. I'yk, T.
[IIBanH, M.

[nevinen, K. bap, P.
Bupxos.

Tabauywl u cxemol:
«CTtpoenue
AYKapUOTUYECKOU KIIETKN,
«CTtpoeHnue KUBOTHOU
KJIETKN», «CTpoeHUE
PAaCTUTENBHOU KIETKU,
«CtpoeHue
MPOKAPUOTUYECKOU KIIETKW.
Obopyodosanue.: CBETOBOU
MHKPOCKOTI,
MUKpPOIIpEnapaThl
pPaCTUTENBHBIX,

KUBOTHBIX M OaKTepUATbHBIX
KJIETOK
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3.8

Crpoenue
9YKapHUOTUIECKOM
KIIETKA

[Muronnasma u ee
OPTaHOU/BI.
OnnomemOpaHHbIE
opranou bl kietku: IIIC,
anmapar ['onbokn,
JU30COMBI.
[TonyaBTOHOMHBIE
OPTaHOMUbI KIIETKH:
MUTOXOHAPUH, TUIACTHUIBI.
[Ipoucxoxaenue
MHUTOXOHJIPHUN U TUIACTUL.
Buabl mnactu.
HememOpanHubie opraHouisi
KJIETKH: puOOCOMBI,
KJIETOYHBIA LIEHTP,
HEHTPHUOJIN, PECHUYUKHU,
KIyTUKA. QyHKIIMU
OpraHouJI0B KIIETKHU.
Bxirouenusi.

SAnpo — perynsiTOpHbINA HEHTP
kietku. CtpoeHue sapa:
sepHasi 000JI0UKa,
Kapuora3ma, XpOMaTuH,
SIIPBIIIIKO.

PackpriBath conepxanue
TEPMUHOB U TOHSITHIA:
LUTOILIa3Ma, OPTaHOU/IbI,
AHOIIA3MATHYECKASICETh
(BIIC), anmapat "onbaxu,
JIM30COMBI, BaKyOJlb,
MUTOXOHJIPHH, TIIACTUIBI
(XJ10pOIIIACThI, XPOMOILIACTHI,
JIEUKOIIACThI), PUOOCOMBHI,
MUKPOTPYOOUKH, KIIETOYHBIN
HEeHTp (LeHTpocoma),
PECHUYKH,

KTYTUKH, BKIIFOUEHUS, PO,
sqepHas 000J104Ka,
KapuoIuia3Ma, XpoMaTHH,
AJIPBIIIKO, XPOMOCOMBI.
OnuceIBaTh CTpOEHUE
9YKapUOTUYECKON KIIETKH I10
M300paXKEHUsSIM U

Ha MUKpOIIpenaparax;
KJIACCU(PUIIMPOBATH OPTaHOU/IbI

bu6mmoreka IJOK
https://m.edso0.ru/863
e6ffo
https://m.edso0.ru/863
e/16c
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XpOMOCOMBI.

TpaHcropT BewecTs B
KJIETKE.

Jemoncmpayuu:
Ilopmpemuwi: A.

JleBenryk, P. I'yk, T.
IIIBann, M.

[Inennen, K. bap, P.
Bupxos.

Tabauysl u cxemol:
«CTtpoenue
AYKAPUOTUYECKOMN KIETKNY,
«CTtpoeHnue KUBOTHOU
KIIETKN», « CTpoeHUE
PACTUTEIBLHOMN KIIETKW,
«Crtpoenue
MPOKAPUOTUYECKON KIIETKIY,
«CtpoeHue spa KIEeTKI.
Obopydosanue: CBETOBOM
MHUKPOCKOTI,
MUKpPOIIpEnapaThl
PacTUTEIIbHBIX U
KUBOTHBIX KJIETOK.
Jlabopamopnvie u
npakmuyeckue pabomul:
JlaGoparopHas padoTa No 2.
«3yuenne

CTPOEHHUS KIIETOK PAaCTEHHH,

B 3aBUCHUMOCTH OT
0COOEHHOCTEH UX CTPOEHUS
(omHOMEMOpaHHBIE,
JIByMEMOpaHHbIE,
HEMEMOpaHHBIE); ONUCHIBAThH
(GYHKIIUH KaXJI0TO

OpraHoujia B KJIE€TKeE.
XapakTepu3oBaTh KJIETOYHOE
AJIPO KaK MECTO XpaHEHU,
nepeaayu (yJIBOCHHE
XpPOMOCOM) U pean3aliuu
(TpaHCKpHUIILIHS)
HACJIEICTBEHHON
uH(pOpMAIUU KIETKH.
[TepeuncriaTh ¥ OMUCHIBATH
KOMITOHEHTHI sI/Ipa U X
GbyHKIUY;

CxeMaTnyHO U300paxkaTh
CTPOEHHUE PACTUTEIBHOU U
KUBOTHOU KJIETKU. OOBACHITH
OMOJOTUYECKOE 3HAUCHUE
TpPaHCIIOPTa BEIIECTB B KJIIETKE
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KKHNBOTHBIX 1 6aKTCpI/Iﬁ 1o 1
MHUKPOCKOIIOM Ha I'OTOBBIX

MUKpONpenaparax u ux
OTMCAHUE»

Hroro yacoB o teme

8

Tema 4. ’KuzHeaesATeJIbHOCTH KJIETKHU

4.1

OOMeH BellEeCTB.
IInacTnueckui
oOoMeH. DOTOCHHTES.
XeMOCHHTE3

2

OOMeH BelecTB, UIH
MEeTa00JIN3M.
AccuMmuianus
(nmacTruyeckuii o0OMeH) U
JTACCUMUIIALUS

PackpsIBaTh conepxanue
TEPMHUHOB U IOHATUNA: 0OMEH
BEILIECTB U

[IPEBPALICHUE JHEPTUU
(MeTabonu3m),

bubmoreka IIOK

https://m.edso00.ru/863e7

66¢
bu6mmoreka IJOK

https://m.edsoo.ru/863e7
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(3HEepreTu4ecKui

00MEH) — JIB€ CTOPOHBI
€IMHOTO

ACCHUMUJIALINS, TIIaCTHIECKHI
o0OMeH,

c98
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npouecca  MeTabonu3Ma.
Ponb 3akoHOB coxpaHeHus
BEIIECTBA U DYHEPTUU

B NOHUMaHUU
Metabonusma.  Turmebl
oOmeHa BEILIECTB:
aBTOTPODHBIN u
rerepoTpodublii. Poib
dbepMeHTOB B OOMEHE
BCIIECTB u
MIPEBPAIICHAN YHEPTUN

B Kj1eTKe. POTOCUHTES.
CBeroBas U TEMHOBas
da3sl poTOCHHTESA.
Peaknuu poTocunTesa.

D¢ (DHeKTUBHOCTH
dboTocuHTE3A.

3HaueHue PoTocuHTE3a
IUIS )KU3HHM Ha 3eMIIe.
Bnusinue ycioBuit cpeasl
Ha ()OTOCUHTE3 U CIIOCOOBI
MOBBIIIICHUS €TO
POJYKTUBHOCTH Y
KyJIbTYPHBIX PAaCTCHHUH.
XEMOCHUHTES.
XEMOCHHTE3UPYIOLINE
Oaktepun. 3HaUCHUE

JTUCCUMUJISITINS, SHEPTCTHYCCKHIMA
obmeH, hoTocuHTe3, PoTOINU3,
dbochopunupoBaHue, MEPEHOCUUK
MIPOTOHOB, XEMOCHHTES3.
OnwuceiBaTh (POTOCHHTE3,
MPOILIECCHI, MPOTEKAIOIINE B
CBETOBOI ¥ TEMHOBOH (pa3ze.
BbIABISTH MPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKTY
ITOTJIOLIEHNUEM COJTHEUHOU
HHEPTUU XJIOPOPHUILTIOM U
CUHTE30M MosieKyn ATO.
CpaBHHBaTh UCXO/THBIC BEIIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIMIA CBETOBOU 1
TEMHOBOH (ha3bl (HOTOCUHTE3A;
CpaBHuBaTh (HOTOCUHTE3 U
xeMocuHTe3. OueHnBaTh
3HaueHue (HOTOCHHTE3a U
XEMOCHHTE3a JIJIsl )KU3HU Ha
3emuie
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XEMOCHUHTE3a JJIsl )KU3HU
Ha 3emuie.
Jemoncmpayuu:
Ilopmpemuwi: K. A.
Tumupsises.

Tabauysl u cxemvi:
«XJoporiacTy,
«DorocuHTE3»

4.2

DHEpPreTU4eCcKui
oOMeH

DHepreTuueckuit 0OMeH B
kiaeTke. Pacmienienue
BEIIIECTB, BBIJICJICHHUE U

AKKYMYJIMPOBAHUC SHCPIrU B

KJIETKE. DTaIlbl
SHEPIreTUICCKOro OOMEHa.

PackpsiBaTh conepxanue
TEPMHUHOB U TIOHATHM:
AHEPreTUYECKU OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCIIOE
Opo’KeHue, CIUPTOBOE OpOKEHUE,
OuosornYecKoe

bubmoreka IIOK
https://m.edso0.ru/863
g/aae
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['mukomms. bpoxenunen ero
BUJIBL.

OKHCJICHHUEC, KIICTOYHOC ObIXAaHHUC,
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Kucnopongnoe okucnenue,
WM KJIETOYHOE JIbIXaHHE.
OKucIuTENBHOE
dbochopunupoBanue.

O deKkTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpavyuu:
Tabauywl u cxemwi:
«TUnBIIUTaHUSY,

«MeTtaboau3my,
«Mutoxonapus»,

«JHEepreTuYecKuit 0OMeH»

JTUCCUMUJIATINS, (DEepMEHT.
XapakTepuzoBaTb 0OMEH
BEIIECTB U MIPEBPAIIICHHE
sHepruu (MeTaboau3M) Kak
OJIHO UX CBOMCTB JKUBOTO.
[Tepeuncnarb 0cOOEHHOCTH
MJIACTUYECKOTO U
SHEPreTUYECKOro OOMEHa
B KJIETKE; YCTAHABIIMBATh
B3aMMOCBSI3b MEXKTY

HUMU.

Paznuyate THIIEI OOMEHA
BEIIECTB B KJIETKE:
aBTOTPO(DHBIN U
reTepoTPOPHBIN.
OnuceIBaTh 3TAIIbI
SHEPreTUYeCcKoro ooMeHa
(TOATOTOBUTEIBHBIMN,
OECKUCTIOPOTHBIH,
KHCJIOPOJAHBIN )

Y CPaBHUBATH UX MEXK]Y COOO.
XapaKkTepu30BaTh PEAKLIUU
TJIMKOJIN3a, OPOKECHHUS,
KJIETOYHOTO JBIXaHUS, BBISBIISTH
PUYUHHO-CJICICTBCHHBIC
CBSI3U MEXKTY TJIUKOJIU30M,
KJIETOYHBIM JBIXaHUEM U
cuHTE30M MOJIEKyJT ATO.
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CpaBuuBath 3PEKTUBHOCTD
0ECKHUCIOPOAHOTO U
KUCJIOPO/IHOTO

ATaIoB

4.3 | buocunres Genka Peakiiun maTpuyHOTO PackpbiBaTh copep:kaHue bubnmoreka
cuHTe3a. [ 'eHeTnueckas TEPMUHOB U MOHSTUM: TEH, HOK
uHpopmanus u JJHK. TCHETUYCCKUIT KO/, https://m.edsoo.r
Peanuzanus reneTnueckon MaTpPUYHBII CUHTE3, u/863e796e
uH(pOPMAITUH B KIIETKE. TPAHCKPUIIIHS, bubnuorteka
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TPaHCIISIIKS, KOJAOH, aHTUKO/IOH,

IHOK
https://m.edsoo.r
u/863e796e
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['eneTnyeckui KO HETO
cBoucTBa. Tpanckpunuus —
MatpuuHbIil cuate3 PHK.
Tpaucasmus — 6uocunTes
Oesika. DTamnbl TPAHCISAIUH.
Konnposanue
aMHUHOKHCIOT. Ponb
pubOCOMB OMOCHHTE3E
Oenka.

Jemoncmpayuu:
Ilopmpemuwi: H.K. Konbnos.
Tabauywl u cxemolr: «CTpoeHuE
JIHK,

«Crtpoenue u
(GYHKIHOHUPOBAHUE TE€HA,
«CunTtes Oekay,
«Permmkanus JIHK»,
«I'emeTUECKU KOI».
Obopyodosanue: MOJIEIIN-
anTUIMKALH

«¥YnBoenue JIHK n
TPAHCKPUTILIHSD,
«buocunTes 6enkay

pubdocoma, eHTpaJIbHas
JIOTMa, MOJIEKYJIIpHAas
ouoorus.

Onpenensats cBOKCTBA
TEeHETUYECKOr0 KoJ1a
(TpUILIIETHOCTB,
OJIHO3HAYHOCTB,
BBIPOXKJIEHHOCTb,
YHUBEPCAIbHOCTb,
HENEePEKPhIBAEMOCTb,
HEMPEPBHIBHOCTH). ONUCHIBATH
ATanbl peaau3aluu
HaCJIEJICTBEHHON HH(pOpMAIIH
B KJIETKE.

CpaBHUBATH peaku
MaTPUIHOTO

cuntezamosekyn PHK u Genka
B KJICTKE
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4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCHI

HexkneTounsie (opMbl )KU3HU
— BHUPYCHI.

HcTopust OTKpBITHS BUPYCOB
(. Y. UBanoBckwuit).
Oco0eHHOCTH CTPOEHUS U
KU3HEHHOTO [IUKJIA BUPYCOB.
bakrepuodaru. boneznn
PacTEeHH, )KUBOTHBIX U
YeJI0BEKa, BbI3bIBAEMBIC
BUpycaMu. Bupyc
UMMYHOAE(PUINTA YEIOBEKA
(BUY) — Bo30ynutenn
CIIMa. O6patHas
TPAHCKPUIILUS, peBEpTa3a U
uHterpasa. [Ipodunaktuka
pacnpoCTpaHEeHUs] BUPYCHBIX
3a00JIeBaHU.

PackpriBats conepxanue
TEPMHMHOB U MOHATUI: BUPYC,
BUPYCOJIOT U, KaIllCH/I,
OakTepuopdar, Bupyc
UMMYHOJE(PUINTA YEIOBEKA
(BUY), oHKOT€HHBIE BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUHYIO (OpMY KU3HU;
O0COOEHHOCTH CTPOEHUS U
KU3ZHENIEATEIIbHOCTU
BHUpYycOB. ONKCHIBATH
KU3HEHHBIN LIUKJI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKa;
pasiuyaTh Ha pUCYHKax
BTM ((Bupyc TabauyHoii

Mo03aukHn), 6bakrepuodar, BUY.

bubmoteka [IOK

https://m.edsoo0.ru/863e

7540
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Jemoncmpayuu:
Hopmpemuwi: [1. U.
HBaHOBCKUI.

Tabauyvt u cxemwvi: «BUpPyCh»,
«bakrepuodarny; «CtpoeHue
Y KU3HEHHBIN I[IUKJI BUpyca
CIINda, GakTepuodaray.
Obopyoosanue.: MOJENb
crpykryps! JJHK;

MarHuTHAast MOJIEJb-
anrIMKaIus

«CTpoeHue KIETKN»

OO6O0CHOBBIBATH U
coOJTI0/1aTh MEpPHI
poUIaKTUKN
pacmpocTpaHeHuUs
BUPYCHBIX 3200JIEBaHUIM
(pecniupaTopHBIE,
KEITYJOYHO- KUIIICYHBIC,
KJICIIEBOM SHIIedaIuT,
BUY-undexus)

HToro yacoB mo teme

6

Tema 5. PazmHo:keHHe M HHAUBUAYAJIBHOEC Pa3sBUTHE OPraHu3sMoB
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5.1

JKM3HEHHBIN UK
KJIETKU. [leneHue
KJIETKU. MuTto3

KieTouHbIi LUK, MIX
YKM3HCHHBIN ITUKJT KJICTKH.
HNurepdaza u muto3.
[Ipoueccel, mpoTeKaroue B
unTepdaze. Permukanus —
peaKuusi MATPUIHOTO CUHTE3a
JHK. Ctpoenue XpoMocoM.
XpOMOCOMHBII HAbOp —
KapuoThi. JIUrmiongHbid u
TaryIOUIHBIA XPOMOCOMHBIE
Ha0OpBI. XpOMaTHU/IBI.
[HuTomoruyeckrue OCHOBBI
Pa3MHOXEHUS U
WHJIMBUTyaJbHOTO Pa3BUTHS
OpraHu3MoOB. [[efleHne KIIeTKH
— muto3. Ctaguu MUTO3A.
[Ipoueccel, mpoucxoasinme Ha
pPa3HBIX CTAIUSIX MUTO3A.
buonornueckuit CMbICI
murto3a. [I[porpammupyemas
ru0enb KIETKU —

aroIiTo3.

PackpreiBats conepxanue
TEPMHUHOB U MOHSITHH:
KJIETOYHBIN ITUKII,
uHTepdasa, peayrInKaims,
XpPOMOCOMA, KapUOTHII,
ramjaouJHbINA, TUILIOWIHBIN
XPOMOCOMHBIN Habop,
XPOMaTHbl; MUTO3 €TI0
craauu: npodasa, meradasa,
anagasza, Tenodasa.
OnuceIBaTh KU3HEHHBIN
LUK KJIETKH; IEPEUHUCIISITh
U XapaKTepU30BaTh
NEePUOAbI KIIETOUYHOTO
LMKJIa, CPABHUBATH UX
MEXKy COOOH.

OnuceIBaTh CTpOEHUE
XPOMOCOM,

KapUOTHUIIOB OPraHU3MOB,
CpaBHUBATh XPOMOCOMHBIE
HAOOPBI KIETOK.
CpaBHUBaTh CTaIUU MUTO3A.
Pa3znuuats Ha
MUKpOIpenaparax

bu6mmoreka IJOK
https://m.edso0.ru/86
3e81b6
https://m.edso0.ru/86
3e831e
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Jemoncmpayuu:

Tabauywl u cxemol:
«KneTouHsbIi UKD,
«Permmkanusa JIHK»,
«CtpoeHue XpoMOCOMBI»,
«MwuTO3»; MarHuTHas
MOJIETb-aNTlIuKaIUs
«JlesieHne KIeTKm»; MOJIEb
JIHK.

Obopyoosanue. CBETOBOU
MUKPOCKOIT ¥ MUKpOIpenapar
«Kaprokunes B KineTkax
KOpELIKA JIYKa».
Jlabopamopnuvie u
npakmuyeckue pabomul:
JlabopaTopnas pabota Ne 3.
«Habmronenne MuTo3a B
KJIETKaX KOHYMKA KOpelIka
JyKa Ha TOTOBBIX
MUKpOIpenapaTax»»

Y PUCYHKaX CTaguu
MuTO3a. PackpbeiBaTh
OMOJIOTUYECKHI CMBICIT
MUTO3a
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5.2

DopMbl
Pa3MHOKEHUSA
OpraHU3MOB

DOopMBbI pa3MHOKEHHUS
OpraHu3MOB: 0eCIojioe U
ITOJIOBOE.

Busr Oecrionoro
Pa3MHOKEHUS: JICJICHHUE
HaJBOE U ITOYKOBAHHUE

PackpreiBats conepxanue
TEPMHUHOB U MOHSITHH:
pPa3sMHOXKEHUE, KIIOH,
MOJIOBBIC KJIIETKU (TaMEThI),
SIMIICKJICTKA,
CIIEpMATO30M I, 3UT0TAa,

OJTHO- JIeJICHUE HaJIBOE,
Y MHOTOKJIETOYHBIX, MTOYKOBAaHUE, CTIOPYJISIINS,
CIIOpo0oOpa30BaHMeE, dbparmMenTanms,
BETETATUBHOE Pa3MHOKCHHE. | BEICTaTUBHOC
NckyccTBeHHOE Pa3MHOXEHHE, CEMEHHOE
KJIOHUPOBAHHE Pa3MHOXEHUE, OTIbIJICHUE,
OpraHU3MOB, €r0 JIBOMHOE OILIOJIOTBOPEHHUE,
3HAYEHUE TIOJIOBBIE JKEIIC3HI,
JUIACETIEKIINH. CEMEHHUKH, SIMYHUKH,
[TonoBoe pazMHOKEeHHE, OTUTOAOTBOPEHUE
€rooTINYUs OT (HapyxHoe,

Oecrnosoro. BHYTPECHHEE).
Jemoncmpavyuu:

bubmoteka [IOK
https://m.edsoo.ru/

863e81b6

https://m.edsoo.ru/

863e831e
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Tabauywvl u cxemvl: «DOPMBI
Pa3MHOXKEHUSI OPTaHU3MOBY,
«JIBOMHOE OILIOJIOTBOPEHUE
YIIBETKOBBIX

pacteHui», «/lenenue
KJIETKH OaKTepum»,
«BereratuBHoe
Pa3MHOKEHUE PACTCHUINY,
«CTpO€eHHE MOJIOBBIX
KJIETOK»

XapakTepu3oBaTh OCOOCHHOCTH

Y 3HaueHue OEeCIIooro u
IIOJIOBOT'O CIIOCOOOB
pPa3MHOKEHHUS.

Briensats BUIBI OECIIOnNoro
Pa3MHOKEHUST; BBISBIIATh

B3aMMOCBS3U MKy (hopMamu U
Coco0aMy pa3MHOKEHUS, U UX

OHMOJIOTMYECKUM 3HAUCHUEM.
Bnaners npuémamu
BETreTaTUBHOI'O PA3MHOXKCHUS
KyJIbTYPHBIX PaCTCHHM (HA
MIpUMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC
KJICTKH: SHIEKJICTKH,
CIIEPMAaTO30U/IbI; BBISBIISITH
OCOOCHHOCTH

UXCTPOCHHSI
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5.3

Meiios

Meiio3. Cragun
meno3a.  IIpoueccsi,
IIPOUCXO/ISAIINE Ha
CTagusaX MeHo3a.

[ToBenenune xpomMocom

B MEHO3€.

Kpoccunrosep.
buonornueckuii CMBICIT U
3HA4YCHUE MEo3a.
Jemoncmpayuu:
Tabauyel u cxemol: «Jlenenue
KJICTKW,

«Meio3».

Obopyodosanue. MOJEND
JAHK; MarautHas MoJieJib-
aIrInKaus

«JleneHue KICTKM»

PackpriBath conepxanue
TEPMHUHOB U MOHATHUU: MENO3,
KOHBIOTAIUS XPOMOCOM,
nepeKkpeCT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.
XapakTepu3oBaTh MENO3 KaK
CIOCO0 KJIETOYHOTO IETICHUS;
ONMCHIBATh MENO3 MO CTAAUSM;
CpaBHUBATh CTAJIMU MEWO3a U
MHTO3a.

PaznuyaTe Ha pUCyHKAX CTaIUH
MeW03a; paCKpbhIBaTh
OMOJOTUYECKOE 3HAYCHUE
Meno3a

bu6mmoreka IJOK

https://m.edso0.ru/86

3e7fda
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5.4

O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
OmtogoTBOpEHHE

["ameTorenes — nporecc
00pa3oBaHuUs MOJOBBIX
KJIETOK Y>KHUBOTHBIX.
[TomoBbIe xene3Hbl:
CEMEHHUKH U SIMYHUKHU.
OObpa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK — FAMET
(cnepmaTo3ou,
SIMTIEKIIETKA) —
CIIEpPMATOTrEHE3 U
OOTEeHE3.

OcobenHoctu

CTpPOCHUS

SIMLEKIIETOK U
CIIEpPMATO30MIOB.
OmnogoTBOpeHHE.
[TapTenorenes.
Jemoncmpayuu:
Tabnuywvl u cxembi:
«IIpssmoen Henpsamoe
pasBuTHe», «l'amerorenes
y MJIEKOIIUTAKOUIUXHT
yesjoBekay. Obopyoosanue:
MOj1e7Tb MeTadazHoM
XPOMOCOMBI, MUKPOCKOTI,
MUKpOTIpenapaThl
«CniepMaTo30u bl

PackpriBath conepxanue
TEPMUHOB U NIOHATHUI:
raMeTOreHe3, CIIEPMaTOIreHE3,
OOTE€HE3, CIIEPMATO30M /I,
aKpoCOMa, SIMLIEKJIETKA,
IIOJISIPHBIE TEJIBLIA.
XapakTepu30BaTh 0COOEHHOCTU
raMeToreHe3a y JKUBOTHBIX U €T0
CTaJuu; I10JIOBBIE KIJIETKH
JKABOTHBIX U OITUCBHIBATH MPOLECC
UX Pa3BUTHA.

CpaBHUBATH CIIEPMATOTEHES U
ooreHes. OnuceIBaTh
OIJIOJIOTBOPEHHE, OMOIOTHUECKOE
3HAYEHUE OIUIOAOTBOPEHUS

bubmoteka IIOK

https://m.edso00.ru/863e

81b6
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MJICKOTTUTAIOIIET O,
«nnexnerka
MJIEKOITUTAIOIIECTOY.
Jlabopamopnvie u
npakmuyeckue padomol:
Jlabopatopnas pabota Ne 4.
«M3ydenue ctpoeHust
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax»

5.5

NuauBuayansHoe
pa3BUTHE
OPraHU3MOB

NuguBuyanbHOE pa3BUTHE
(oHTOTEHE3).

OMOpHOHAIBHOE pa3BUTHE
(aMOpuorenes). Drarbl
AMOPUOHAIILHOTO Pa3BUTHUS Y

PackpriBaTh conepxanue
TEPMHUHOB U IMOHSTHUN:
OHTOT€HE3, SMOpUOTeHE3,
3UroTa, IpoOJIeHuE,
0J1acTOMEDHI,

bu6moreka IJOK
https://m.edsoo.ru/

863e8436
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IIO3BOHOYHBIX )XMBOTHBIX:

MopyJIa, 01acTyna, 6JIacTOIEb,
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IpobiieHue, racTpysaius,
OPTraHOTEHE3.
[TocTamMOpHoOHaIBHOE
pa3ButHe. TUb
NOCTAIMOPHUOHAIBHOTO
pa3BUTHSL:

MpsIMOE, HE TIPSMOE
(IMYMHOYHOE).

Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpHI,
CIIOCOOHBIE BBI3BIBAThH
BpPOKJCHHBIE YPOJCTBA.
Poct u pasBurue pacreHuil.
OHTOr€eHe3 IIBETKOBOT'O
pacTeHUs: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHUSL.
Jemoncmpavyuu:

Tabauyvt u cxemol:
«OCHOBHBIE CTaINU
OoHTOTeHE3ay, «lIpsmoe u
HEMPSMOE Pa3BUTHEY,
«J1BOMHOE OMIIOOTBOPEHUE
YLBETKOBBIX PACTEHUI

racTpyJja, HeupyJa,
OpraHoTreHes;
3apOABIIIEBBICIIUCTKY:
AKTOJIEpMa, Me30/IepMa,
HHTOJIEPMA;
MOCTAMOPUOHAIBLHOE PA3BUTHE:
MPsIMOE U HETIPSIMOE
(inuymHOYHOE); MeTaMOP(d03,
Meracropa, MUKpOCIopa,
MBUIBLEBOE 3€PHO, CIIEPMUU,
3apOJBILIEBBIN MELIOK, JBOMHOE
OTIOJIOTBOPEHHUE.
OnpenensTe 3Tansl
AMOPUOHATILHOTO Pa3BUTHS
XOpJIOBBIX Ha CXeMax U
npernaparax 1 OlnuchiBaTh
MIPOIIECCHI, MPOUCXOISIINE Ha
Ka)XJIOM dTare.

CpaBHUBATH EPUOIBI
OHTOr€HE3a; MPSAMOE U
HenpsaMoe (JIMYMHOYHOEC)
MOCTAIMOPHUOHATHHOE
pa3BUTHE, 3aPOIBIIIH
YeJIoBeKa U IPYTUX XOPIOBBIX.
OOBSACHITH OMOJIOTHYECKOE
3HAYEHUE PA3BUTHS C
MeTtamopdo3om;
OTpHULIATEIHLHOE BIIUSHUE
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AJIKOTOJIs1, HAKOTUHA U APYTUX
TEepaTOreHHbIX (PAKTOPOB Ha
pa3BUTHE 3apOJIbIIIa YEJIOBEKA.
OnuceIBaTh MPOLECC ABOMHOTO
OIUIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHuin

Hroro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6.1 | 'enernka — Hayka
O HaCJIEICTBEHHOCTH
Y U3MEHYHUBOCTHU

1

[Ipenmer u 3agauu
reHeTuKu. Posb

LATOJIOTUU U

AMOpPHOJIOTUH B
CTAHOBJICHUHU

reHeTUKd. Bkman
POCCHICKUX U 3apyOekKHBIX
YYEHBIX B pa3BUTHE
T€HETUKHU. MEeTO/Ibl TEeHETUKHU
(TMOPUIOTOTUYECKUM,
UTOT€HETUYECKHIA,
MOJIEKYJISIPHO-
TEHETUYECKHUI).

OCHOBHBIE T€HETUYECKHUE
noHsATus. ['eneTnueckas
CHUMBOJIUKA, UCTIOJIb3yeMast
B CX€MaX CKpEINBaHUN.
Jemoncmpayuu:
Iopmpemuwi: I'. Mennenp,
T. Mopran, H. U.

Baswuios, C. C.
YeTBEpUKOB,

H. B. Tumodeen-PecoBckuii.

Obopyodosanue: MOJIEIb-
anTUTAKAITIS

«MoHorubpuHOE
CKpENIMBaHKey, repbapuii

PackpreiBath conepxanue
TEPMUHOB U MOHSTUM: T€H, TEHOM,
reHOTHUIl, PEHOTHI, XPOMOCOMBI,
aJuIeNIbHbIC TEHBI (aJlienn),
rOMO3UIr0Ta, F€TEPO3UroTa,
JIOMUHAHTHBIM MpU3HAK (T€H),
peleCCUBHBIN MpU3HAK (TeH),
qUCTasl JIMHUSL, THOPU]I.
[lepeuncnsath u XapakTepU30BaTh
METO/IbI TCHETUKHU:
TUOPUIOTOTUUECKUH,
LIMTOr€HETUYECKU,
MOJIEKYJISIPHO-

T€HETUYECKUI; TOMUHAHTHBIE U
PELIECCUBHBIE IPU3HAKUA PACTCHUN
Y KUBOTHBIX.

ITonp30BaTHCA FrEHETUUECKOMN
TEPMHUHOJIOTHEN U

CHMBOJIMKOM JIsl 3aMUCH
T€HOTUITUYECKUX CXEM
CKpelTUBaHUS

bubmoteka [IOK
https://m.edsoo.ru/8
63e86f2

65



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

«I"opox moceBHOW»

6.2

3aKOHOMEPHOCTH
HacJIeIOBaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpCIIUBaHUE

3aKOHOMEPHOCTHU
HacJIeIOBaHUS
IPU3HAKOB,
YCTaHOBJICHHbIC

I'. Mennenem.
MoHorudpumHoe
CKpeIIuBaHue.
3aKoHeIMHOO00pa3us
TUOpPUIOB MIEPBOTO
nokosnenus. [Ipasuiio

PackpriBath conepxanue
TEPMHUHOB U ITOHSATHIA:
MOHOTUOpPHUIHOE

CKpEIIBaHuE,
(beHoTUnUYeCKue TPyIIIIbI,
rUOPUI0JIOTHUECKUI METO/,
YUCThIE JIMHUH, JOMUHUPOBAHUE
reHOB (TI0JIHOE, HETIOIHOE),
pacuienieHue

B IOTOMCTBE.

bubnuoreka
[HOK
https://m.edsoo0.r

u/863e8878
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JOMUHUPOBAHUS. 3aKOH

paciieneHus: TPU3HAKOB.
I'unores3a YUCTOTHI raMeT.

IlomHOEM HEMOIIHOE
JIOMUAHHUPOBAHUE.

OnuceiBaTh MCTOAUKY ITPOBCACHUA
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Jemoncmpavyuu: I'. MeH1e1eMOnbITOB 10

Ilopmpemui: I'. Mennens. W3YUYEHHIO HACIEAOBAHUS
Tabauyvl u cxemol: OJIHOM Mapel MPU3HAKOB Y
«MonorubpuaHoe ropoxa IoceBHOrO.

CKpELIMBaHUE U ET0 PackpeiBaTh conepxanue

IIUTOTCHETHYCCKAss OCHOBA», | 3aKOHOB €AMHOO0Opa3us THOPHUIOB
«3aKOH PAaCUICIICHHUS U €T0 | IEPBOTO IMOKOJICHHS U 3aKOHA
IUTOICHETHYCCKAs OCHOBAY», | pacuieruieHus. OObACHIThH

«3aKOH YUCTOTHI TAMET. TUIOTE3y YUCTOTHI TAMET.
ObopyoosaHue: 3anuchIBaTh CXEMBbI
MOJIeTTU-aNTUINKAIAN MOHOTHOPHIHOTO CKPEITUBAHMSI,
«MoHorubpugHOE OOBSCHATH €T0 IIUTOJIOTUYECKUE
CKpEIIMBaHUEY, OCHOBBI U peIIaTh

«Hemnomnoe TeHETHUYECKHUE 3a/1a4uu
JIOMUHUPOBAHUE), Ha MOHOTHOpHUIHOE

repOapuit «['opox CKpEIIMBaHNE

IOCEBHON»




6.3

Jurubpunnoe
CKpeIIuBaHue.
3aKO0H HE3aBHCHUMOTIO
HacJIeJOBaHMS
MIPU3HAKOB

JHuruOpuanoe

CKpPCIIUBAHNC. 3aKoH

HE3aBUCHUMOTI'O

HacJIeZI0BaHUs IPU3HAKOB.
[{uTorenernueckue
OCHOBBI TUTHOPHUIHOTO

CKpEILINBaHUS.
AHanu3upymoliee
CKpEILIUBaHUE.
Hcnons3oBaHue
aHaJIM3UPYIOLIETO
CKpEILIUBaHUsA IS
OTIPEICIICHUS
TE€HOTHUIIAa OCOOH.
Jlemoncmpavwuu

: Ilopmpemuwi: 1.
Menpens.

Tabauyvt u cxemo:

«JlurubpuaHnoe
CKpCIIUBaHUC,

«LII/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI

TUTHOPUIHOTO
CKpEITUBAHUS.

Obopyoosanue: MOJEb-

anIInKanus
«Jlurubpuanoe
CKpEIIMBAHUEC)

PackpriBaTh CoJiepKaHue
TEPMUHOB 51 NOHSATHMN:
TUTHOPUIHOE CKpELIMBaHUE,
AHAIM3UPYIOLIECE

CKpEIIMBAHUE.

OmnuceiBaTh ONbITE I'. Menneis
10 U3YYECHUIO HACTIEOBAHUS IBYX
Tap MPU3HAKOB y TOpOXa
IIOCEBHOTO.

PackpeiBaTh conep:kaHue 3aKoHa
HE3aBUCUMOTOHACIIEAOBAHUS
MIPU3HAKOB.

[IpumeHsaTH

MAaTEMATUYECKUN pPacuer ¢
ITOMOILBIO METOo1a
MIEPEMHOXKECHUS

BEPOSITHOCTEW M 3aIllUCh C
MTOMOIIBI0 (DEHOTUITHMYECKUX
paanuKaIoB

pacIIeTUieHUs] TPU3HAKOB Y
MOTOMKOB 1O (eHoTury u
TE€HOTHUITY.

3anuchiBaTh CXEMBI
JTUTHOPHTHOTO

bubnuoreka

[HOK

https://m.edso00.ru/8

63e89a4
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CKpCIIUBAHUsA, OOBSICHATH bu6morexa [LIOK
https://m.eds00.ru/863e8c60

€ro NUTOJIOTN4YCCKUC
OCHOBBI U PCUIATH

FeHEeTHYECKHUE 3aja4l Ha
JTUTHOPUTHOE
CKpEIIUBAHNC
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6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CuerieHHOE HacIe0BAHUE
npu3HakoB. Pabora T.
Moprana no cuenieHHOMY
HaCJIeIOBAHUIO T€HOB.
Hapymenue cuemienns
TE€HOB B pe3yJIbTaTe
KPOCCHHI'OBEpa.
XpOMOCOMHas1 TEOPHUS
HACJIEACTBEHHOCTH.
I'enetnueckue

KapThl.

Jlemoncmpayuu

: llopmpemui: T.
Mopras.

Tabnuyol u

cxeml:

«Meio3sy,
«I'eHeTHYeCKHE KapThl
pacTEeHU, )KUBOTHBIX U
YeJI0BEKa,
«B3anmonencraue
aJUICJIbHBIX TEHOBY.
Obopyoosanue:
MUKpoOIpenapar
«/Ipo3odumna» (Hopma,
MyTanuu OPMbI KPHLUIbEB
U OKPAaCKH TeJna),
MHUKPOCKOTI, MOJIEJIb-

PackpriBaTh COJICp/KaHUE
TEPMUHOB U MTOHATHM:
CUECIJICHHOE  HacJEeAOBaHUE
MIPU3HAKOB, PEKOMOWHAITUS
T€HOB,

TE€HETUYECKUE KapThl XPOMOCOM,
MOpTraHHU/aA.

Ha3zpiBaTh OCHOBHBIE
MOJIOKEHHUS

XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T.
Moprana; pacKpbeIBaTh
coniep>kanue padotsr T.
Moprana no

CUEIJIECHHOMY
HaCJIEJOBAHUIO T€HOB U
MIPUYUHBI

HapyIlIEHUs CUEIIIICHUS MEXKTY
reHamu.

3anuchiBaTh CXEMBbI
CKpEILUBaHUs MPU
CLEIUICHHOM HacJe0BAHUH,
OOBSACHSTH IPUUUHBI
PEKOMOUWHAIINY TE€HOB,
OTIPENICNIATH YUCIIO TPYIIIT
CIETIJICHUSI TEHOB; peliaTh
F€HETUYECKHUE 33/1a4d Ha
CUEIUICHHOE HACEI0BAHHE

lbu6anoreka LIOK
https://m.edsoo.ru/863e8c60
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anmumkanus «Ilepekpéct
XPOMOCOMY.
Jlabopamopnvie u
npakmuyeckue pabomul:
JlabopaTtopHas pabota Ne 5.
«M3ydenue pe3yabTaToB
MOHOTHOPHIHOTO

U TUTHOPHTHOTO
CKpEIIMBAHUS
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y Ap0o30(HIIBI HAa TOTOBBIX

MUKpOITpenaparax»

6.5 | I'eneTHka mouia. ['eneruka nomna. PackpsiBath conepxxanue bubmmoreka [{JOK
HacnenoBanue XpoMOCOMHOE TEPMUHOB U TIOHSITHIA: https://m.edso0.ru/863
MIPU3HAKOB, OTIpENIECIICHHE MOJIA. XpPOMOCOMHBIN Habop, ayrocombl, | €8c60

CLOCIIVNICHHBIX C II0JIOM

AyTOCOMBI U MOJIOBBIE
XPOMOCOMBI.
I'omorameTHbIe U
reTEPOraMeTHBIE
OpraHU3MBl.
Hacnenosanue
MIPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

Jemoncmpayuu:
llopmpemuwi: I'. Mennens, T.
Mopran, H.A. BaBunos.
Tabnuywvl u cxemvi:
«['eneTuka moiua,
«3aKOHOMEPHOCTH
HaCJIEOBaHNUs,
CLICIIJIEHHOT'O C [T0JIOM»,
«Kapuorursl yenoseka u
KUBOTHBIX

MIOJIOBBIE XPOMOCOMEBI,
TOMOTaMETHBIN MO,
reTeporaMeTHbIN

I10J1, CLIEIJIEHHOE € TIOJIOM
HaCJIEJOBaHHUE MPU3HAKOB.
OOBACHATH HUTOJIOTUYECKUE
OCHOBBI XPOMOCOMHOT'O
MEXaHU3Ma OIPEICIICHUS MoJa y
pPa3IUYHBIX OPTaHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH
HACJIEIOBAHUS IPU3HAKOB,
CUEIUICHHBIX U HE CUEIJICHHBIX
criosioM. Pemate
T€HETUYECKHUE 3a1a4uM Ha
HACJIEI0BAHKE

CHOCINICHHBIX C ITIOJIOM IIPU3HAKOB
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6.6

N3MeHYnBOCTD.
Henacinencrsennas
NU3MEHYUBOCTD

3menunBocth. Buanl
N3MEHUYMBOCTH:
HEHACJICACTBEHHASA U
HacJICACTBEHHAI.

Ponsb cpenpl B
HEHACJICICTBEHHOM
U3MEHYHUBOCTH.
XapakTepuCcTHKa
MOAU(UKAITMIOHHON
W3MEHUYHMBOCTH.
Bapuannonusii psig u
BapHUAallMOHHAsI KPUBAsl.
Hopwma peakiuu nipr3Haka.
KonnyecTBeHHBIC 1
Ka4€CTBEHHBIC MTPU3HAKU U
UX HOpMa peaKInuH.
CaoiicTBaMOAU(PUKAIIMOHHO

(V)

u
HU3MCHYHNBOCTH.

PackpriBats conepxanue
TEPMHUHOB U MOHSTUM:
M3MCHUYNBOCTD,
HACJICJCTBCHHAs
M3MEHUYHUBOCTb,
HEHACJICACTBEHHAS
M3MEHUYHUBOCTb,
Mou(UKAIIMOHHAS
W3MEHYUBOCTb, BApUAIIMOHHBII
psll, BapuaHTa, BapuallMOHHAs
KpHUBasi, MpU3HaK, HOpMa
pEaKLMH, KOJTUUYECTBCHHBIE U
Ka4eCTBEHHBIC MPU3HAKH.
KiaccudunupoBaTsb BUIBI
M3MCHYNBOCTH M BBISIBJISATH X

bubmoteka [IOK
https://m.edsoo.ru/
863e8efe
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Jemoncmpayuu:

Tabauywl u cxemvl: «Buasl
W3MEHUYUBOCTH,
«MoauduxanuoHHas
U3MEHYUBOCTHY.
Jlabopamopnvie u
npakxmuueckue paoomul:
JlabopaTtopHas padota Ne 6.
«3yuenue
MOIU(DUKAITMOHHON
U3MEHYUBOCTHU, IOCTPOCHUE
BApUALIMOHHOTO psiia U
BAPUALIMOHHON KPUBOI

OMOJIOTHYECKHE OCOOEHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKALIUOHHOM
U3MEHUYUBOCTU U OOBACHSTH €€
3HA4YEHUE JJIsl OPraHU3MOB.
PaznuyaTh KOITMYECTBEHHBIE U
KaueCTBEHHbIC TPU3HAKY,
CTPOUTH BapUaALIMOHHBIN PS]I,
BApUALIMOHHYIO KPUBYIO,
BBIYUCIISITh CPE/IHEE 3HAUCHUE
IIpU3HAKa
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6.7

HaCJ'ICI[CTBGHHa}I
N3MCHYHNBOCTD

HacneacrBenHas, uim
reHOTUIIHYEeCKas
W3MEHUYHBOCTb.
KombOunatusHast
U3MEHYHUBOCThL. Meno3 u
MOJIOBOM MPOLIECC — OCHOBA
KOMOHHATUBHOM
W3MEHUYHMBOCTH.
MyTanmoHHas

U3MEHYHBOCTb.
Kiaccuduxkanuys MmyTaiui:
TE€HHbIE, XPOMOCOMHBIE,
T'€HOMHBIEC.

YacToTa v NpUYrHBI MyTalUN.
MyrtareHHbie (GaKTOPBbI.
3aKOH TOMOJIOTHUYECKUX PsIJIOB
B HACJICJCTBEHHOM
n3menunBoctu H. 1.
BasumnoBa. Buesnepnas
HACJICJICTBEHHOCTh U
U3MEHUYMBOCTb.
Jemoncmpayuu:
Ilopmpemuwi: I'. ne ®pu3s, H. U.
Basuios.

Tabnuywl u cxemol.:
«MyTanmonHas

PackpreiBats conepxanue
TEPMUHOB M MOHITHH:
HacJIeICTBEHHAs
M3MEHYNBOCTD,
KOMOHHaATHBHAas
U3MEHYHMBOCTh, MyTaIlMOHHAS
W3MEHYUBOCTb, MyTaHT,
MYyTaI¥u:

TCHHBIC, XPOMOCOMHBIE,
TFeHOMHBIE; TTOJIUIIION NS,
AQHEYTUTOUIUS, My Tar ¢HBI.
XapakTepu3oBaTh
HACJICJICTBEHHYIO
U3MEHYHUBOCTB; (POPMYIHPOBATH
3aKOH T'OMOJIOTHYECKUX PSIIOB
B HACJICJICTBECHHOM
n3menunBocty H. 1.
BaBuiioBa u 0OBSICHATH

€ro

3HAYEHUEIJIT OUOJIOTUH H
ceneknuu. Knaccudummponats
MYTaIlMH: TCHHEIE,
XPOMOCOMHBIC, TCHOMHbBIC U
PUBOJUTH MPUMEPHI MyTaITUH.
OOBACHATH TPUYUHBI
BO3HUKHOBEHHS

bubmoteka [IOK
https://m.edso0.ru/8
63e8efe
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M3MEHUYHBOCThY.
Obopyodosanue: MUKPOCKOII,
MUKpoOTpenapar
«JIpozoduna» (Hopma,
MyTaluu GOPMbI KPBLILEB U
OKpacka

Tesa); KOMHATHBIE PACTCHHUS
C IECTPOMN OKPACKOU
JMCTHEB.

Jlabopamopnvie u
npakmuyeckue pabomul:
Jlabopatopnast pabora Ne 7.
«Anamus

MyTalui y 1po30(PuIIbl

Ha TOTOBBIX
MUKpOIIpenapaTax»

MyTalui, posib (HaKTOpPOB-
MyTareHoB. CpaBHUBAaTh BUJIbI
MyTalMi; BBISBISATH IPUYHHBI
HACJIEICTBEHHOU
WU3MEHYHUBOCTH, UCTOYHUKH
MYyTareHOB B OKpPY>Karolen
cpene (KOCBEHHO).
XapakTepu3oBaTh BHESIEPHYIO
HACJIECTBEHHOCTb U
U3MEHYHUBOCTD
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6.8

['eneTnka 4yeaoBeka

I'eneTnka ueaoBeKa.
Kapuotun uenoseka.
OCHOBHBIE METOBI
FeHETHKU YEJIOBEKA:
FeHeaJIOTUYECKU,
OJM3HEIOBBIN,
[IMTOr€HETHYECKUH,
OMOXMMHUYECCKUH,
MOJIEKYJISIPHO-
TeHETHYCCKUM.
CoBpeMeHHOE OIpeIeIICHUE
FeHOTHIIA: TIOJIJHOTCHOMHOE
CEKBEHUPOBAHMUE,
TEHOTUIIUPOBAHUE,

B TOM YHCJIE C

romoipio I11[P-
aHaJn3a.
HacnencrBenurie
3a00JIEBaHMS YEIOBEKA:
reHHbIe 00JIe3HH,
00JIe3HU C
HacJIeCTBEHHOU
PEeAPACTIONIOKEHHOCTHIO,
XPOMOCOMHBIE OOJIC3HH.
ComaTtuueckue 1
TeHEPATUBHBIC MyTAIlHH.

PackpbIBaTh cosieprkanue
TEPMUHOB U MTOHSATHHN: KAPUOTHUTT
yeJIoBeKa,
IUTOI€HETHYECKHUI METO/I,
reHeaJoruuyecKuii MeTo/I,
POJIOCIIOBHBIC, OJIM3HEIIOBBIN
METOJ, HACJIEACTBEHHEIE
0osie3Hu: (MOHOTCHHBIE,

C HACJEICTBCHHON
MIPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEJTUKO-
T€HETUYECKOE
KOHCYJIbTHPOBAHHE.
[TepeuncnsaTb 0cOOEHHOCTH
M3YUYCHHS TCHETUKH YETIOBEKa,;
MIPUBOIUTH MMPHUMEPHI
HAacCJIEACTBEHHBIX O0se3HEN
YeJI0BEKa, XapaKTepU30BaTh
METOJIbI KX MPO(UIIAKTHKH,
00OCHOBBIBATh 3HAUYCHHE

M€ IUKO-T€HETHYECKOTO

bu6mmoreka [JOK

https://m.edsoo.ru/863e

8d78
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CTBOJIOBBIC KJICTKH.
[TpuHIMIIBI 370POBOTO
o0pasza >KM3HH,
JTUarHOCTHUKH,
poUIAKTHKY U JICUYECHUS
FeHETHYECKUX OO0JIC3HEH.
Meauko-reHeTHIECKOE
KOHCYJIbTHPOBaHHE.
3HaYeHNE MEIUITMHCKOU
TCHETHUKHU

B IIPEIOTBPAIIICHUH U
JICYCHUH

reHeTHYeCKuX 3a00IeBaHMI
YeJI0BEKa.
Jemoncmpayuu:
Tabnuyovt u cxemol:
«HacnenoBanue
pesyc-dakropay,
«I'eHeTnka TpyIII
KPOBUY.

Jlabopamopnvie  u
npakmuyeckue

pabomol:

[TpakTuueckas padora Ne 2.
«CocTtaBiieHME U aHaJIN3
POJOCIIOBHBIX YEIIOBEKA

KOHCYJIbTUPOBAHUSL.

BBISBIATE ¥ CpaBHUBATH MEXTY
co0Ol JTOMUHAHTHBIE U
peliecCUBHbBIC TPU3HAKH
YeJI0BeKa.

CocTaBisATh U AHAIM3UPOBATH
POIOCIIOBHBIE YeJIOBEKA

HToro yacosB 1o teme

8

Tema 7. Cejiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cenekuus Kaxk HayKa
U TIporiecc

Cenekuys Kak HayKa U
npolecc.
3apoKIEHUE CEJIEKIINU U

JToMecTuKalma. Yuenaue H.

N. BaBuiosa o nieHTpax
MHOT000pa3us u
MIPOUCXOKICHUS
KYJBTYPHBIX PACTCHUH.
LleHTpBI TPOUCXOKICHUS
JIOMAIITHUX KUBOTHBIX.
Copr, nopoaa, mrtaMm.

PackpreiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
CeJIeKLHs, COPT, I0po/a,
HITaMM, JOMECTHKAIuS,
WIH OJIOMAIIHUBAHUE,
HEHTPbl MHOT000pa3us u
IPOUCXOXKICHUS
KyJIbTYPHBIX PACTCHUN U
KUBOTHBIX, THOPHIN3AIINSA,
UCKYCCTBEHHBIN OTOOP.

bubnuoreka
LHOK
https://m.edsoo.r
u/863e9214
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Jemoncmpayuu:
Ilopmpemuwi: H. W.
BaBunos. Tabauuyst u
cxemwl: KapTa «LIeHTpBI
MHOT000pa3us u
IIPOUCXOKICHUS
KYJbTYPHBIXPACTCHUI,
«ITopoasl tomManTHUX
AKUBOTHBIX», «CopTa
KYJbTYPHBIX
pacTeHUI.
Obopyodosanue.: MyIsKA
IJI0JI0B U KOPHETIIOJ0B
TuKux Gopm u
KYJIbTYPHBIX COPTOB
pacTeHul;

repOapuit
«CenpCKOX0351MCTBEHH
bI€ PACTECHUS

Ha3zpiBaTh 1 CpaBHUBATH
OCHOBHBIC 3Tallbl paA3BUTHUA
CCJICKIIUH.

Nznarare yuenue H. 1. BaBuiosa

O LIEHTPaX MPOUCXOKICHUS
KYJbTYPHBIX PACTCHHUI;
pasnyaTth LEHTPHI HA KapTe
MHUpA, CBSI3bIBATh UX
MECTOIIOJIOKCHHE

C 04araMy BO3HHUKHOBEHUS
JIPEBHEUIINX [IUBUIN3ALUN.
CpaBHuUBaTh copTa
KYJbTYPHBIX PACTCHUH,
MOPObI TOMAITHUX
’KUBOTHBIX U UX JUKUX
MIPEIKOB.

OueHuBaTh poib CENEKIUU
B 00eCIIeueHU N
MPOAOBOJIBLCTBEHHOM
0e30IMacHOCTH YeJIOBEUECTBA
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7.2

Metonsl
JIOCTHIKEHUS
CEJICKIIMM PacTeHUM
W JKUBOTHBIX

CoBpeMEHHBIE METOBI
cenekunu. MaccoBbId U
UHAUBUIYaIbHBINA OTOOPHI
B CEJICKLIMU PACTEHUN U
KUBOTHBIX.

OrneHka sKcTepbepa.
bim3kopoacTBeHHOE
CKpEILUBAaHUE —
uHOpuuHT. Yncras
JIUHUSIL.

CxpelmnBaHue YUCTHIX
nvuHui. I'ereposuc, unu
ruOpuIHAS CHIIA.
Heponcreennoe
CKpEILIUBaHUE —
aytOpununr. OtaanéHHas
rudpuau3anms u eé
YCHEXH.

HckyccTBEHHBIN MyTareHes u

IIOJTyYEHHUE

ITOJIHUIIJIONJOB. I[OCTI/I)KGHI/ISI

CCIICKIINH

PackpriBath conepxanue
TEPMUHOB U MOHSTHIA:
HCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOD,
WHUBUyaJIbHBIN 0TOOD,
IKCTEphEp, OTUZKOPOJCTBEHHOE
CKpelIMBaHUE, YUCTAs TUHUS,
reTepo3uC, HEPOJCTBEHHOE
CKpEIlMBaHNe, HCKYCCTBEHHBIH
MyTareHe3, HOJUILIONIbI.
CpaBHuBaTh (GOPMBI
HCKYCCTBEHHOT'O 0TOOpa
(MaccoBoro u
WHANBUIYAIBHOTO), BH]IBI
TUOPHIN3ALINH
(6IM3KOPOACTBEHHOM U
OTIIaJICHHOM ), CITOCOOBI
NOJTyYEHUs

TIOJTUTIIIONTOB.

bubmoteka [IOK
https://m.edso00.ru/86
3e9214
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pacTEeHHI1, 5)KUBOTHBIX

Y MUKPOOPTaHU3MOB.
Jemoncmpayuu:
Iopmpemuwi: 1. B. MuuypuH,
I'. 1. Kapneuenko, M. ®.
WBanoB. Tabauyvt u
cxemol: «OTnageHHas
rubpuan3anus», «PaboTsl
akageMuka M. @.
HMBaHoBay,
«Tonmumnonus».
Obopyoosanue.: MyJSHKH
IJI0JI0B U KOPHETIIOJ0B
TUKHUX (HOpM H
KYJIbTYPHBIX COPTOB
pacTeHU.
Jlabopamopnuvie u
npakmuueckue paoomol:

Okckypcust «OCHOBHBIE
METOBI U

JOCTHKEHUS CEIEKIUU
pacTeHuM U )KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIIUIO,
IIEMEHHYI0 depmy,
COPTOHUCIIBITATEbHBIN
Y4aCTOK

WM TETUIMYHOE XO3MCTBO)

[TpuBOINTE PUMEPHI JOCTUKECHUN
CEJICKIIUH PACTECHUHN U JKUBOTHBIX
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7.3

buorexnonorus
KaK OTpaciib
MIPOM3BOJICTBA

buortexnomoruss ~ Kak
OTpAaCIIb IPOU3BOJICTBA.
['enHas uHxeHepus.

Oransl CO3/IaHHSs
pekomobunantHoit JIHK w
TPAHCTE€HHBIX OpPraHU3MOB.

PackpriBath conepxanue
TEPMHUHOB U HOHSITHU:
OMOTEXHOJIOTHS, KICTOYHAS
VH)XECHEPUs, TCHHASUHKEHEPHS,
KJIOHHPOBAHHE, TPAHCTCHHBIC
opranusmbl, MO (reHeTH4ecku

Kiterounas UH)XEHEpUS. | MO (UIIMPOBAHHBIE OPTaHU3MBI).
KiterouHsle KyIbTYypHI. XapakTepu3oBaTh OMOTEXHOJIOTHIO
MUKpOKIIOHAIBHOE Kak

Pa3MHOKEHHUE PACTECHUM. OTpacib IPOU3BOJCTBA, OCHOBHBIC
Kionnposanue

BBICOKOIIPOIYKTUBHBIX
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CEJIbCKOXO03SIMCTBEHHBIX
OpraHU3MOB.
DKOJOTHYCCKUE U S THUECKHE
npodsiemsl. MO —
TeHETHYCCKHU
MOAU(UIIPOBAHHBIE
OpTraHU3MBI.
Jemoncmpayuu:

Tabauywvl u

cxembl. «KOOBEKTHI
OMOTEXHOIOTHI,
«Knerounsle

KYJIbTYPBI U
KJIOHUPOBAHHEY,
«KoHcTpynpoBaHnueun
MIEPEHOC TEHOB, XPOMOCOM

JTOCTIKECHHSI OMOTEXHOJIOTHUH B
00JIaCTH TIPOMBIIIJICHHOCTH,
CEJIbCKOT0 X034MCTBA U
MEIULIVHBI.

[TepeuncnsaThb 151
XapaKTepU30BaTh
OCHOBHBIEMETO/IBI u
JIOCTUKEHUS

OMOWHKEHEPHUH.

OO6CyXKIaTh SKOJOTUYECKUE U
ATUYECKHUE aCTIEKThI
HEKOTOPBIX UCCIEAOBAHUN B
obnacTtu

OnoTexXHOJIOTUM (KJIOHUPOBAHUSA,
HUCKYCCTBEHHOTO
OIIOJOTBOPEHMUS,
HaIpPaBJICHHOTO W3MEHEHHUS
reHoma u

CO3/IaHUSI TPAHCTEHHBIX

OpraHU3MOB)
Htoro yacoB no teme 3
Pe3epBHoE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

No
/11

HaumenoBanue
pa3nenoB U TEM
y4eOHOro npeaMera

KomnuectBo
YacoB

[Iporpammuoe
CoJlepKaHue

OCHOBHBIE BUIBI
EATETBHOCTH
oOyyJaronmxcs

JIeKTPOHHbIe(uud
pOBbBIE)
o0pa3oBaTeJibHbIE

pecypchl

Tema 1. DBOJIOLIUOHHASA OUOJIOTUSA
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11

OBOJIIOLMS U METO/BI
€€ U3y4YCHUs

[Ipennocwuiku
BO3HUKHOBEHUS
ABOJIIOLIMOHHOM TEOPUH.
DBOJIIOLIMOHHAS TEOPHUSI U
e€ MecTo B OHOJIOrUH.

Bausiaue 3BOIIOIIMOHHON
TEOpUHU
Ha pa3BUTHE OMOJIOTHHU U

JIPYTUXHAYK.

CBI/IILGTGHBCTBa SBOJIIOIIHH.

[TaneonToNOrNYECKHE:
MOCIIEZI0BATETLHOCTD
MOSIBJICHUS BUJIOB B
MaJICOHTOJIOTMYECKOM
JICTOTIUCH, TIEPEXOTHBIC
bopMmBL.
buoreorpaduueckue:
CXOJCTBO W pa3inune
dayn udaop MaTEpUKOB U
OCTPOBOB.
OMOpHOJIOrHYECKHE:
CXOJICTBA U PA3THIUS
SMOPHOHOB Pa3HbIX BUJIOB
TI03BOHOYHBIX.
CpaBHUTENBHO-
aHaTOMHYECKHE:
TOMOJIOTUYHBIE,
aHAJIOTUYHBIE,

PackpriBats conepxanue
TEPMUHOB U TTOHATHUI:
ABOJIIOLMS, IEPEXOAHBIC
dbopmpbl, GUITOTEHETHIECKUE
PSAIBI, BUJIBI-DH/IEMUKH,
BU/JIBI-PEJIMKTHI, 3aKOH
3apOBIIIEBOTO CXOJICTBA,
OMOTreHEeTUYECKUI 3aKOH,
TOMOJIOTUYHBIE U
AHAJIOTUYHbIE OPTaHBbI,
PYAUMEHTapHbIE OPTaHBbI,
aTaBU3MBI.

[lepeuncriaT OCHOBHBIE ATAIlbI
PAa3BUTHUSA 3BOJTIOLIMOHHON
TEOPHUH.

XapakTepu3oBaTh
CBU/JIETEIBCTBA IBOJIIOLUU:
[aJIEOHTOJIOTMYECKUE,
ouoreorpaduueckue,
AMOPHUOJIOTHYECKHE,
CpPaBHUTEIBHO-
AHAaTOMHUYECKUE,
MOJIEKYJISIPHO-
OMOXHUMUYECKHUE.
[IpuBoauTH NpUMEPHI
nepexoaHbIx hopm
OpraHU3MOB,
(bUIOTeHETUYECKUX PSJIOB.

bubmoteka [IOK
ps://m.edso0.ru/863ea2
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pPyIUMEHTapHbIE
OpraHbl, aTaBU3MBI.
MonekynsipHo-
OMOXHMMHYECKUE:
CXOJICTBO MEXAaHU3MOB

HaCJICACTBCHHOCTH U
OCHOBHBIX

[TpuBoauTh HOPMYITHPOBKU
3aKOHOB
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MEeTa0O0JIMYECKUX MyTeH
Yy BCEX JKHUBBIX
OpPraHHU3MOB.
Hemoncmpayuu:
Ilopmpemuwi: K.
JIunnei, XX. b.

Jlamapk, Y. /lapBuH,

B. O. KoBaneBckuii,

K. M. Bbap, O. I'ekkens,
@. Mrosep.

Tabauywl u cxemvl:
«Pa3Butne
OpraHUYECKOTO MHUpa Ha
3emuie», penbedHble
TaOJIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX
YKUBOTHBIX ),
«ApXEONTEPUKCY.
Obopyoosanue:
ouoreorpaguyeck

ast KapTa MUpA;
KOJUIEKIIMS

«Dopmbl

COXPaHHOCTH
MCKOMAEMBbIX KUBOTHBIX
Y PACTEHUI»; BIIaXKHbIE
npenapaTsl

«PaszBurue

OMOreHETUYECKOTO 1
3apOJbIIICBOTO CXOACTBA
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HAaCCKOMOTI'O»,

«PazBurue
JATYIIKA
1.2 | Uctopus pa3Butus DBOJIOIUOHHAS PackpsIBath COJIEpIKaHHE bubmmoreka [HOK
MIPEICTABIICHUMA teopus Y. lapBuna. TEPMHHOB u TIOHSATHH: https://m.edsoo.ru/863e9
00 3BOJIIOLIUH [Ipeanocbuiku CUCTEMATHKA, €CTECTBEHHBIN U 570
BO3HUKHOBEHUS UCKYCCTBEHHBIN 0TOOP.
JlapBUHU3MA. XapakTepu3oBaTh

JIBroky1me Cuiibl
ABOJIIOLIMM BUJOB I10
[apBuny
(M30BITOYHOE
pPa3MHOKEHUE

npu

OCHOBHBIE 3BOJIFOLIMOHHBIE
uJIer, KOHUEIINH 1

TEOPUH; CpaBHUBATh
B3IUISIIBIHA BUJ U DBOJIOLIHIO
K. JIunnes, JK.b. Jlamapka, Y.
JlapBuHa.
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OTrpaHUYEHHOC
TH PECYPCOB,
HEONPECIEHH

ast

U3MEHYHUBOCTD

, Ooppba 3a
CYILLIECTBOBAHU

S,

€CTECTBEHHBII 0TOO0D).
CunTeTnyeckas Teopusy
ABOJIFOLIUN

OnenuBars BkjIan JIuHHes B
pa3BUTHE
CHCTEMATUKH U OOBSICHATH
TIPUHITATTBI
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(CTD) u eé
OCHOBHBIETIOJIOKEHHSL.
Jemoncmpayuu:
Ilopmpemuwi: K. Jlunnei, K. b.
Jlamapk, Y. [lapBuH.
Tabauywl u cxemol:
«Tonysiiumy,
«Kapra-cxema mapuipyra
nyremectsus Y. lapuHay,
«Dopmbl 00pHOBI

3a CyILLECTBOBAHHE,
«EcTtecTBeHHBII 0TOOPY,
«MHoroo6paszue copToB
pactenui», «MHoroobpasue
NOPOJ, )KUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh
CoJIepKaHUE U 3HaYCHUE
ABOJIIOLIMOHHON KOHILIENIIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-
Hay4HBIC U COLIMATILHO-
SKOHOMHUYECKHE MPEATOCHUIKI
BO3HUKHOBEHUS
ABOJIIOLIMOHHOW Teopuu Y.
JlapBuna. PackpsiBaTh
COAEPKAHNUE IBOJFOLMOHHON
teopunY. JlapBuna;
CpPaBHHBATh HEOPEACIEHHYIO
Y OTNIPEAECTIEHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN
Y UCKYCCTBEHHBIN 0TOOP,
dbopmbl OOpHOBI 3a
CyIIIECTBOBAHHUE.

OnuchIBaTh MOJI0KEHUS
CUHTETHYECKON TEOPUH
sBonmoruu (CTO) u 00BACHATH
€€ 3HaueHue UITOMOJIOTHHA
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1.3

Buna: kpurepuu u
CTPYKTYpa.
[Tomynsinuys kak Kak
AIeMEHTapHast
€IUHUIIA BUIA

MukposBosronus. [omyssus
KakK eJMHHIIaBUIa U
ABOJIIOIHH.

Jemoncmpayuu:

Tabnuywl u cxemvi:
«Tonysiiumy,
«MyTtanuonHas
U3MEHUYMBOCTBY.
Obopyodosanue: MUKPOCKOII,
MUKporpenapar «Jpo3oduia
(HOpMa, MyTalMH
(bOPMBIKPBUILEB U OKPACKHU
TeJa), MOAEIb-alTUIHKAIUS
«IIepexpéct

XPOMOCOM).

PackpriBaTh
TEPMUHOB  H
MHKPOIBOJIIOIMSA, BUJL,
KpUTEpUM BHUJIA, apea,
NOMyJsitusi, TeHO(hOH I,
MyTari, KOMOWHAINH

coaepKaHue
MOHATHI;

T'CHOB.
Xapaktepu3oBaTh BUJ KaK
OCHOBHYIO CHCTEMAaTHYECKYIO
€AUHUILY U IEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.
Boinensts kputepun Bua
(MOp(hOIOTHYECKHUIA,
(bU3MOTOTHYECKUIA,

bubnuoreka

LIOK

https://m.edsoo0.ru/863e

9570
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Jlabopamopnuie u
npakmuueckue padomol:

JlaGoparopnas padora Ne 1.

«CpaBHeHHUE

BUJIOB I10
MOP(OIOTUIECKOMY
KPUTEPUIO»

OMOXMMUYECCKUH,
T'C€HETUUYCCKHUM,
DKOJOTUYCCKHUM,
reorpauyeckuii) u
MPUMEHATH KPUTEPUHU
JUISI OITMCAHUS
KOHKPETHBIX BUIOB.
XapaxkTepu3oBaTh
MOMYJISILMIO KaK
CTPYKTYPHYIOCIUHUILY
BH/Ia ¥ DBOJIIOIMH.
OnuceIBaTh NOMYJISIIIUIO IO
OCHOBHBIM

[1oxKasaTeJjisiM:. COCTaB,
CTpYKTypa
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14

JIBUKyIIME CHIIBI
(3memeHTapHbIe
(haKkTOPBI) IBOTIOIIUN

JBrxKyIme CHIIbI
(dakTOpBI) FIBOJIOLMH BHIOB
B IpupoAe. MyTanMOHHBIN
mpoIiiecc ¥ KOMOWHATUBHAS
U3MEHYUBOCTb.
[TonynsiMOHHBIE BOJIHBI U
npeiid renos. N3ossimus u
MUTpaIys.
Hemoncmpayuu:

Tabauywl u cxemvi:
«JIBrKyIIre CUIbI
ABOJIFOLIAN

PackpriBats conepxanue
TEPMHUHOB U MOHSITHH:
KOMOMHATUBHAs
U3MEHYUBOCTb, MyTaIlUH,
MYyTallMOHHBIN MTPOLECC,
MOMYJISIIUOHHBIE BOJIHBI,
npeiid reHoB, W30S,
MUTpaIUU.
XapakTepu3oBaTh
areMeHTapHbIe (PaKTOPBI
SBOJIIOLIMHU: MyTallMOHHBIN
npoiiecc, KOMOMHATUBHAS
WU3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJHBI,
npeiid reHoB, N30JIAIINS,
MUTpaIus.
YcranaBnuBaTh
MPUYUHHO- CJICICTBEHHBIE
CBSI3U MEXIY
MEXaHU3MOM U
pEe3yabTaTOM JCUCTBUSA
JBIKYIIUX CUIT
(37IeMeHTapHbIX
(hakTOpPOB) PBOJIIOIIHI

bu6mmoreka IJOK
https://m.edsoo0.ru/863e9da
4

15

EcrectBenHsbIit 0TOOD
U ero (opMbl

EcrectBenHbIit 0TOOp —
HaIpaBJISIIOIIUN (DaKkTop
ABOJIFOLIU Y.

Popmsl

PackpsiBath conepxanue
TEPMHUHOB U

MOHSITHUHN: ECTECTBEHHBIN
oTO0p, 6opLOa 3a

bu6mmoreka IJOK
https://m.edso00.ru/863e9ed0
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GCT€CTBGHHOFOOT60pa.

CymcCTBOBaHHUC.
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Hemoncmpayuu:
Tabnuysl u cxemol:
«EcrecTBeHHBI OTOOPY,
«bopnba 3a
CYILLIECTBOBAHHE»

OnuceiBaTh

MEXaHHU3M

JNEUCTBHS

€CTECTBEHHOTO

oTbopa.

XapakTepu3oBatb  (QOpMBI
€CTECTBEHHOTO otbopa
(ABYDKYIIUHN,
CTAOMIIM3UPYIOLLINM,
JU3PYTIITUBHBIMN ) u
CpaBHUBATb UX  MEXIY
co0oil.

XapaktepusoBarb 00ppOy
3a CyILIECTBOBAHUE U
CpPaBHUBATH €€ BUJIbI
(MexXBHUIOBAS,
BHYTpHUBHUIOBas1, 00pb0a

C HEOJIaronpusTHHIMU
dakTopamMu BHEUTHEHN CPEJIbl)

97



1.6

PesynbraTh
ABOJIIOIHU:
MIPUCTIOCOOICHHOCTD
OpPTraHU3MOB U
BU/1000pa3oBaHue

[IpucnocobieHHOCTh
OpPraHU3MOB

KaK pe3yJIbTaT 3BOJIIOIIHUH.
[Ipumepsnl
MPUCTIOCOOJICHUM Y
OpraHU3MOB.
Apomopdo3bl 1
WIN0a Tl TAIHH.
Bumu
BUJI000pa30BaHuUE.
Kpurepun Buna.
OcHoBHBIE (POPMBI
BHJI000pa30BaHMUS:
reorpaguyeckoe,
HKOJIOTUYECKOE.
Hemoncmpayuu:
Tabnuysl u cxemoi:
«IIpucnocobieHHOCTh
OpPTaHU3MOBY,

«I"eorpaduueckoe
BUJ1000pa30BaHUEY,
«IKOJIOTUYECKOE
BUJ1000pa30BaHUE.
Obopyoosarue:
koJutekuus «IIpumepsl
3aIUTHBIX
HPUCTIOCOOICHUN y
YKUBOTHBIX)»,

PackpbiBath copepkanue
TEPMUHOB U MOHITHI:
PUCTIOCOOJIEHHOCTD,
NOKPOBUTEIILCTBEHHAS U
penocTeperamonas
OKpacka, MaCKHpOBKa,
BHU1000pa30BaHuUE.
OnuckIBaTh MEXaHU3M
BO3HUKHOBEHUS
pUCIOCOOJICHUI Y
OpraHU3MOB.

BreisiBisaTe no
U300paKEHUSIM, Ha KUBBIX
U (PUKCUPOBAHHBIX
npenaparax npuMephbl
IPUCIOCOOIEHHOCTH
pacTeHU U )KUBOTHBIX K
YCIIOBHSIMCPEIbI
oOuTaHus, JOKa3hIBaTh
OTHOCUTEJIbHYIO
11e71ec000pa3HOCTh
IPUCTIOCOOJICHHI.
XapakrepuzoBar

b CIIOCOOBI U

MEXaHHU3MBbI
BUJ1000pa30BaHU

A;

ONUCHIBATh U CPABHUBATH

bu6mmoreka IJOK
https://m.edsoo.ru/863e9fde
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OCHOBHBIC
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KOJIJICKITHS HACEKOMBIX C
pPa3TUYHBIMH TUITAMHU
OKpacKu; HaOOop IJI0J0BU
CEMSIH.

Jlabopamopuvie u
npaKmuuecKue padomol:
JlaGopatopHas pa6ota Ne 2.
«Onuncanue
MIPUCITIOCOOJICHHOCTH
OpraHu3Ma H ee
OTHOCHUTEJIHLHOTO XapaKTepa

(hOpMBI PKOJIOTUYECKOTO U

reorpaduyecKoroBu1000pa3on
aHUS

10



1.7

Hamnpanenus u mytu
MaKpO3BOJIIOLIUU

MakposBonronus.
@OopMBI 3BOJIIOLINN:

q)HHGTH‘ICCKaH, JAUBCPIrCHTHAA,

KOHBEPTeHTHAs,
napaJsuiesibHasl.
HeobpaTtuMocTh 3BOITIOIHH.
[Ipoucxoxenue

oT

HECIEeIMaTU3UPOBAHHBIX
MPEIKOB.
[Iporpeccupyromas
CrielUaIIA3alIUSL.
AJlanTUBHAS paaualysl.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11oB.

Tabauywl u cxemol:
«ApoMopdho3bI»,
«onoananranu

n», «O0mas
JIETeHepaIus».
Obopyoosanue: MOJECID
«OCHOBHBIE HaIPaBJICHUS
SBOIIOIMNY;, 00BEMHAS

MoJielib «CTpoeHHe roJ0OBHOTO

MO3ra I103BOHOYHBIX»

PackpriBath conep:xanue
TEPMUHOB U TIOHSTHIA
MaKpOdIBOJIOLHS, (PUIIOTEHE3,
OMOJOTMYECKUN TPOrPeECC U
perpecc, apomopdos,

WO aITanus, oomas
JeTeHepalysi, aaarnTUBHAs
panuanus. XapakTepu3oBaTh
(hOopMBI BOJTIOIIUH.
BrrsaBasate apoMopdo3sl u
uAMOaanTaluu

ypacTeHUI 1 )KUBOTHBIX.
CpaBHUBaTh OMOIOTMYECKUN
rporpecc U OMOJIOTHYCCKUMA

perpecc, apoMopdo3,
M0 AN Tallui0 U OOIITYIO
JICTeHEePaLIHIO.

BrIsSBIISITS B3aUMOCBSI3U
MEXAY NyTSIMH U
HaMpaBJICHUSAMHU IBOIIOLUN
Yy PaCTE€HUN U KUBOTHBIX

bubmoteka [IOK
https://m.edso00.ru/863e9cle

Hroro yacoB nmo teme

10
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3nu

Ha 3eMJIe 1 METOJIbI
€€ U3y4YCHHUS.
I'unore3nl
MIPOUCXOXKICHUS
’KM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS
0 3apOXKJICHUU JKU3HU.
HayuHnbie runoressl
BO3HUKHOBEHUS )KU3HU
Ha 3emiie: abuoreHes
UIaHCTIEpMUs. XUMHUUECKas
ABOJIFOLIUSL.

AOUOTreHHbIN CUHTE3
OPraHUYECKUX BEILIECTB
VM3HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE
MTOJTBEPKIACHUE
XUMHYECKOU

ABOJIIOLIUH.

HauanbHbie sTamnsl
OMoIOoTHYECKOM
BOJIIOIIMHU. | nItoresa
PHK- mupa.
dopmMHUpOBaHUE
MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHUE
MPOTOKJIETKH.

IlepBble KIIETKH U UX
ABOJIFOLIUSL.
dopmupoBaHue
OCHOBHBIX TPy

PackpeiBath conepxanue
TEPMHHOB U ITOHATHM:
KpealoHu3M, aONOreHe3,
BUTAJIN3M, [TAHCIIEPMUS,
OHomnon3,

KOalepBaThl, IPOOUOHTHI,
cuMOuoreHes. XapakTepus3oBaThb
METO/Ibl U3YUEHUS
HUCTOPUYECKOTO MPOIIIOTO
3eMIIH.

[Tepeuncnsate
OCHOBHBIC JTalbI
XUMHUYECKOU
MOHMOJIOTHYECKOM
SBOJIIOIHH.

N3narate cosiep:kaHue ruroTes u
TEOPHI BOSHUKHOBEHHMS )KU3HU
Ha 3emJie (KpealuoHu3Ma,
CaMONPOU3BOJILHOTO
3apOKIeHUsI (CTIOHTAHHOTO),
nancnepmuu, runoressl PHK-
MHUpa).

OmnuceiBaTh 3KciepuMeHTHI C.
Muiepa u I'. FOpu no
MOJIyYEHUIO0 OPraHUYECKUX
BEILECTB U3 HEOPTaHUYECKUX
nyTéM aOMOreHHOT'O CUHTE3a

10



YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:
llopmpemur:

®. Penu, JI.

[Tactep, C.

Muiep, A. W.

Omnapun, I'. IOpu.
Tabauywvl u cxemol:
«BO3HUKHOBEHHE
CoJHEYHOM CUCTEMBDY,
«Pa3BUTHE OPraHUYECKOTO
MHUPa»,

«PactuTenbHas KJIeTKa,
«KYBOTHAas KJIETKaY,
«ITpokapuornueckas
KJIETKa»

10



2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPTaHUYECKOTO MUPa
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiamMm

Pa3BuTHe )xHU3HU Ha
3emuie 1o 3pam H
nepuoaam. Karapxen.
Apxeiickas

Y IIPOTEPO30MCKAS IPBI.
[Taneo3oiickas 3pa u €€
MIEPUOMBL:
KeMOpHUICKH,
OPAOBUKCKHH,
CUIIypUNCKHUH,
JICBOHCKHUI,
KaMEHHOYTOJIbHBIN,
IIEPMCKHI.
Me3so3oiickas 3pa u eé
MIEPUOBI: TPUACOBBIN,
FOPCKHM, MEJIOBOU.
Kaiino3zoiickas spa u eé
MIEPUOBL:
MaJI€OreHOBBIN,
HEOI'€HOBBIM,
AHTPOIIOT€HOBBIN.
XapakTepUCTHUKA
KJINMaTa u
re0JIOTHYECKUX
npoueccoB. OCHOBHBIE
ATAIIbl YBOJIFOLIUH
PACTUTENBHOIO U
YKAUBOTHOTO MUpa.

PackpeiBath conepxanue
TEPMHHOB U ITOHSATHMN: 30H,
apa, mepuoI, apoMopdo3sl,
UIM0AJANI TAllhH.

3HaTh MOCIEA0BATEIBHOCTD
DOHOB: KaTapXxeu, apxew,
MPOTEPO30H, haHepo30i; Ip:
apxeuckas,

MPOTEPO30MCKas, MAJICO30MCKasl,
ME30301CKasl, KahHO30MCKas;
MEePUO0B: KEMOPHUICKHIA,
OPIOBUKCKUH, CUITYPUHUCKUH,
JIEBOHCKHM,

KaMEHHOYTOJIbHBIN,
MIEPMCKUM, TPUACOBBIN,
FOPCKHH, MEJIOBOM,
1aJIEOT€HOBBIN u
HEOI'€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIC
COOBITHS B Pa3BUTHUU
OpPraHUYECKOTrO MHUpa

I10 3paM U repuogam
re0JIOTHYECKOU HCTOPHH;
ATaIlbl Pa3BUTUS
PACTUTEILHOTO U JKUBOTHOTO
MHpa. BeIIenuTh riaBHbIE

bubmoreka [IOK
https://m.edso0.ru/863ea5a6
bubmoteka [IOK
https://m.edsoo.ru/863eabbe
bu6mmoreka IJOK
https://m.edsoo.ru/863ea8bc
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Apomopdo3bl

y pacTeHHH U >KUBOTHBIX.

[losiBnenue, pacuser u
BBIMUPAHHE TPy
KUBBIX OPTaHU3MOB.
Hemoncmpayuu:
Tabnuywvl u cxemol:
«Pa3Butue
OPTraHUYECKOTO MUPay,
reOXpPOHOJIOTNYECKAS
Ta0JIHIIA; KOJIEKIIUS
«DopMBI COXpPaHHOCTH
HCKOMAEMBbIX
YKUBOTHBIX U
pPaCcTEHUI».
Jlabopamopnwie u
npaKmuuecKue
paoomot:

apoMop¢03bl pacTEHUN U
JKUBOTHBIX.

CpaBHUBATH MKy COOOH
npeICTaBUTENCH
CHUCTEeMAaTUYCCKUX TPYIII
OpPTraHHU3MOB, BBISBIISATH
YepThI YCIOKHECHHUSI U
MPUCTIOCOOJIEHHOCTH K
YCIIOBUSIM JKH3HU

10



[TpakTrueckas pabora Ne 1.
«3yueHune UCKOIaeMbIX
OCTaTKOB PaCTEHUHN U
KUBOTHBIX B KOJUIEKLIHSIX).
DKCKypcust « DBOJIIOIHUS
OpraHUYECKOTO

Mupa Ha 3emiie» (B
€CTECTBEHHO- HAy4YHBIN
WIMKPACBEIUECKUN MYy3€i)

2.3

CoBpemenHas
cucreMa
OpPraHMYECKOT0 MUpA

Cucrema OpraHu4eckoro
MUpa KaK OTPaKEHUE
sBONIFOLMU. OCHOBHBIE

CUCTCMATHYCCKUC TI'PYIIIIbI
OpraHnu3MoOB.

Jemoncmpayuu:
Tabnuywl u cxembi:
«CoBpeMeHHas cucrteMa
OpPraHUYECKOTr0 MUpPa»

PackpsIBath coneprxanue
TEPMHUHOB U MOHSATHUM:
CUCTEMATHKA, UCKYCCTBEHHASI U
€CTECTBEHHas Ki1accudukarus,
OMHapHas HOMEHKJIATypa,
INPUHIUI UEPAPXUYHOCTH.
XapakTepu30oBaTb COBPEMEHHYIO
CUCTEMY OPTaHMYECKOI0 MHUpa

but6moreka [JOK
https://m.edsoo0.ru/863ea48e

10
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2.4

DBOJIIOIHMS YEIOBEKA
(anTpOMIOTEeHE3)

DBOJIIOIMS YETIOBEKA.
AHTpPONOJIOTHS KaK
Hayka. PazButune
MPEJICTABICHUIN O
MPOUCXOXK]ICHUN
yenoBeka. MeToibl
U3Y4YCHUS
aHTPOIIOTEHE3A.
CxopcrtBa u pa3nuuus
YeJIOBEKa U )KUBOTHBIX.
Cucrematnueckoe
MOJIOKEHHE YEJIOBEKA.
Jemoncmpayuu:
lopmpemuwi: Y.
HapsuH. Tabauywsi

U cxemvl:

«CpaBHEeHUE
aHATOMUYECKUX

YEepT CTPOCHHUS
YeJIoBeKa U
YeJIOBEKOOOPa3HBI

X 00€3bsH».
Obopyoosanue: CIETKA WU
n300pakeHUsI KAMEHHBIX
Opyui

PackpriBath conep:xanue
TEPMUHOB U MOHATHIA:

AHTPOIIOJIOT U, AHTPOIIOT'CHE3,

yesioBeK pasymHblii(Homo
sapiens), IPSIMOXO0KJICHHE,
BTOpasi CUTHAJIbHAS CUCTEMA.
[lepeuncnars 3a1auu
aHTPOIIOJIOTHH,
ATANBICTAHOBIICHUS 1
Pa3BUTHS MPEJICTABICHUN O
MIPOUCXOKICHUN YETOBEKa.
N3narate OCHOBHBIE
MoJIOkKeHus: Teopuu Y.
JlapBuHa, KpUTUYECKH
OIICHUBATh
HEHAyYHYIOUH(POPMAIIHUIO O
MIPOUCXOKICHUN YEIIOBEKA.

3HaTh CUCTEMATUUYECKOE
HOJIOKEHNE

bubtmoteka [IOK
https://m.edsoo.ru/863eac2c
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MIePBOOBITHOTO
YyeoBeKa: KaMHHU-
qorepsl, pyouna,
ckpeOa

Busa Homo sapiens, mepedncisThb
ero Mop(hoJa0ro-aHaTOMUYECKUE
MIPU3HAKHA PA3HOTO YPOBHS (THII,
KJIacC, OTPSL

u 1p.).

VYcraHaBaMBaTh YEPThI CXOJACTBA
U pa3InuyuivyesIoBeKa U
KUBOTHBIX. OOBSACHSITH U
OLICHUBATh 3HAYCHHUE HAYUYHBIX
3HAHUM O MPOUCXOKICHUN
YeJioBeKa JJIsl TOHUMaHUsI MecTa U
poym

4eJIOBeKa B MPUPOJIE

10



2.5

JIBUKyIIME CUITBI

(paxTopsl)
aHTpPOIIOTCHE3a

JBrKyiue
CHJIBI

(paxTopsr)
aHTPOTIOTeHE3a

Hacaencrsenn

ast

U3MEHYUBOCTh U
€CTECTBEHHBII 0TOOP.
OO6m1ecTBeHHBIN 00pa3
YKU3HH, U3TOTOBJICHHE
opyauH Tpyna,
MBIIJICHUE, PEUb.

Hemoncmpayuu:
Tabauywvl u cxemol:

«CpaBHeHUE
aHATOMHYECKHUX YepT
CTpOEHUS YeJIOBEKa U
YeJI0BEKOOOPA3HBIX
00E3bIHY,

«OCHOBHBIE MecTa
MaJICOHTOIOTHICCKUX
Hax0JI0K
MPEIKOBCOBPEMEHHOTO
YEJIOBEKaY.

ObopynoBanue:
MYJISDKH
«ITpoucxoxnex

PackpriBath conepxanue
TEPMHUHOB U MOHATUI: (PAKTOPBI
aHTPOMOreHe3a, IPYIIOBOE
COTPYAHUYECTBO, P€Ub, OPyAUNHASA
JESITEIbHOCTb, OJIUMOPPU3M.
XapaxkTepu3oBaTh IBHKYIINE

cuJibl ((pakTOphI) aHTPOIIOTEHE3A:
OMOJIOTUYECKHE U COI[UATbHEIC,
CpPaBHUBATH UX MEXIY COO0H

bubmoteka [IOK
https://m.edsoo.ru/863ead44
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M€ YeJIOBEKa
(aJeoHTOI0TH
YeCcKHUe
HaXOJIKH )»

11



2.6

OCHOBHBIC craauu
SBOJIIOIIMH YCJIOBCKA

OCHOBHBIE CTAJIUN U BETBU
ABOJIIOIINM YEJIOBEKA!
aBCTPAJIONUTEKH, YenoBek
yMeIbli, YenoBek
NpSIMOXOIAIINN, YemoBek
HEaHJIepTaIbCKui, YernoBek
Pa3yMHbIM COBPEMEHHOTI'O THUIIA.
Haxoaku nckonaeMbIx
OCTaHKOB, BpeMsi
CYIIIECTBOBaHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM
rOJIOBHOT'O MO3ra, o0pas
KU3HU, OPYOUSL.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
MecCTa MaJICOHTOJIOTUUECKUX
HaxO0JI0K MPEIKOB
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme JI0amn»,
«/lpeBHue moan», «IlepBoie
COBPEMEHHBIE JTIFOJIN».
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaeHre 4eaoBeKa
(OrOCTBI aBCTpAJIONUTEKA,
MUTEKAHTPONa, HEaHAePTaJblIa,
KPOMaHBbOHIIA); CJICTIKU UJIN
M300pakKeHUss KAMEHHBIX

PackpriBats conepxanue
TEPMHUHOB U MOHSITHI:
ABCTPAJIONIUTEK, YEIIOBEK
YMEJIbIN, YEITOBEK
NPSAMOXOISIINI, HEaHAEpTaJIEll,
KpOMaHbOHEII,
HEOJINTUYECKAs PEBOJIIOLINS,
epBOOBITHOE UCKYCCTBO.
XapakTepuzoBarb U
CpaBHMBATh MEXy cOOOM
OCHOBHBIE CTaJ1H 3BOJIOLIMH
YEJIOBEKA: XPOHOJOTUYECKHM
BO3pACT, apeai
pacrpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3ra, o0pa3
KU3ZHU U OpYIus TpyJa

11



Opy/Hii IEPBOOBITHOTO
YeJIoBeKa: KaMHHU-
qommnepsl, pyouia, ckpedia

2.7

Yenoseueckue pachl
U IIPUPOJIHBIE
aZanTalyuy 4esoBeKa

Yenoseueckue pachl.
OcHOBHBIE OOJIBIIINE PACHI:
€BpOIEeOnIHAS
(eBpaswuiickasi), HErpo-
aBCTpaJouHas
(3xBaTOpHUAIIbHAS),

PackpsiBath conepxanue
TEPMUHOB U IOHSTUU:

pacsl, pacoreses, couuani-
JApBUHU3M, PaCHU3M,
METHCAIUS.

XapakTepu3oBaTh U CPaBHUBATH

11



MOHTOJIOMTHAS
(a3uaTcko-aMepuKaHCKas).

MPEICTABUTEIICNYETIOBEYECKUX
pac,

11



YepThl IPUCIIOCOOICHHOCTH
MIpeCTaBUTEIICH
YeJI0BEYECKUXPac

K YCJIOBHSIM CYIIIECTBOBAHUSI.
EnuncTBO uenoBeyeckux pac.
KpuTtuka conpanbHOTO
JapBUHU3MA U pacU3Ma.
Hemoncmpayuu:

Tabauyvt u cxemvi:
«YenoBeyeckue pacsh»

pacKpbIBaTh TPUUYUHBI U
MEXaHHU3MBbI PACOTEHE3A,
NEePEYUCIIATh U PUBOJIUTH
IpUMEPHI
PUCTIOCOOJIEHHOCTH
YeJI0BeKa K YCIOBUSIM CPEbl,
IPUMEPBHI
MPUCITOCOOUTENIHLHOTO3HAYCHHU
sl PaCOBBIX MIPU3HAKOB.
Jloka3pIBaTh €AUHCTBO BUIA
Homo sapiens, Hayunyro
HECOCTOSITEIbHOCTD PACOBBIX
TEOpUH, I COLUAIBHOTO
JApBUHHM3MA U pacu3Ma

Hroro yacoB o teme

9

Tema 3. Opranu3msl U OKpYKalouias cpeaa

3.1

DKOJIOrusl KaK HayKa

1

DKOoJ0THs KaKk HayKa. 3alaunu
pa3ielibl SKOJIOTHH.

MeToabI DKOJIOTHYECKUX
HUCCJIEIOBAHUN. DKOJIOTHUECKOE
MUPOBO33PEHNE COBPEMEHHOTO
YyeJIoBeKa.

Hemoncmpayuu:

Ilopmpemui: A.

['ym6ombar, K. ©.

Pynbe, 3. ['exkelnb.

Tabauysl u cxemwvl: KapTa
«IIpuposHbie

PackpriBats conepxanue
TEPMUHOB U MOHITHH:
DKOJIOTHsL, I10JIEBbIE
HaOIIOCHUS,
HKCIEPUMEHTHI, MOHUTOPUHT
OKPYKArOIIEU CPELBI,
MOJENUPOBAHUE,
JKOJIOTMYECKOE
MHUPOBO33pPEHUE.
[lepeuncnsats 3agauun
DKOJIOTUH, €€ pa3aeibl UCBA3U

11



30HBI 3EMITI)

C ApYTUMHU HayKaMH.
XapakTepu3oBaTh METObI
AKOJIOTUYECKUX UCCIIeI0BAaHUIN

3.2 | Cpenpl obuTanus 1 Cpenbl 00uTaHusI OpTaHU3MOB: PackpsiBath conepxanue bubmuotexa [JOK
AKOJIOTUICCKHE BOJIHASI, HA3EMHO-BO3/IyIIIHAS, TEPMHUHOB U TTOHSATHI: https://m.edsoo.ru/863eaf
(akTopbI ITIOYBEHHAs], BHYTPHU- cpena oouTaHus, ec

OpraHu3MeHHasl. AKOJIOTHYECKUE (DAKTOPHI,

DKkosiorudyeckue (paKTopsl. OMOJIOTHYECKHI

Knaccugukanus 5K0JIOTHYECKUX | OITHMYM,
OrpPaHUYMBAIOIIU I
(JIMMUTHPYIOITHIN)

11
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(hakTOpOB: AOMOTHYECKHUE,
OMOTHUYECKUE U
aHTPOIIOTCHHBIE.
JlericTBUE DKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Hemoncmpayuu:
Tabauywl u cxemol:
«CpenploOuTaHusl OpraHU3MOBY

daxrop.
XapakTepru30BaTh YCIOBUS

cpel OOUTaHMS OPraHU3MOB;
KJ1accuUIMpoBaTh U
XapaKTEepPHU30BaTh IKOJIOTUUECKUE
dbakTopbl: abMOTUYECKHE,
OMOTUYECKHE U aHTPOTIOTECHHBIE.
OnuceIBaTh IEUCTBUE
AKOJIOTUYECKUX (PaKTOPOBHA
OpTaHU3MBL.

XapakTepu3oBaTh

0COOEHHOCTH CTPOCHUS U
KU3HEICATCITEHOCTH

pacTeHUH U

YKUBOTHBIXPA3HBIX CPEJI
obuTaHusA
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3.3

AOMOTHYECKHE
(axTopsl

AOuoruueckue pakTophl: CBET,
TeMIepaTypa, BIaXXHOCTb.
doronepuoausm.IIpucnocobdie
HUS

OpPTraHU3MOB K JICHCTBUIO
abMOoTHUYECKUX (PaKTOPOB.
buonornyeckuepuTMsl.
Hemoncmpayuu:

Tabauysl u cxemol:
«DoTonepuogu3ImM».
Jlabopamopnuvie u
npaKkmuueckue padoomul:
JlabopaTtopHas padota Ne 3.
«Mopdonoruueckue
O0COOEHHOCTH pacTEHUM U3
Pa3HBIXMECT OOUTAHUSY.
JlaGoparopHas padota Ne 4.
«BiusiHME cBeTa HA POCT U
pPa3BUTHE YEPEHKOB

KoJIeycay

PackpsIBath conepxanue
TEPMHUHOB U ITOHATHUM:
abuoTu4eckue GakTophl,
doroneproan3mM, OMOIOTUYECKUE
PUTMBL.

AHaIM3UPOBATH JIEUCTBUE CBETA,
TEMIIEpaTyphbl, BIAXKHOCTH Ha
OpraHu3Mbl U IPUBOJINTH
IPUMEPBI IPUCTIOCOOTIEHHOCTH

OpPraHU3MOB.
[IpoBoauTH OHOJIOTHYECKUE
HaOmoaeHuss U oQOpMIATh
pe3yJIbTaThI MPOBEIEHHBIX
HAOJII0IEHU I

bubmmoreka [JOK
https://m.edsoo0.ru/863eb.
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3.4

buornueckue
(axTopsl

buotnueckue

dakTopsl. Bumbt
OMOTHYCCKUX
B3aUMOJIENCTBUM:
KOHKYPEHI[USI, XUIIIHUYECTBO,
CUMOHO03 U €ro (POpPMBI.
[Tapa3uTusm, Koonepanus,
MyTYyaJIN3M, KOMMEHCAJIU3M
(KBapTHPAHCTBO,
HaXJICOHUYECTBO).
AMeHcanu3M, HEUTPAIU3M.
3HaueHNE OMOTUYECKUX
B3aMOJIEUCTBUN JUIA
CYILIECTBOBAHUS OPTraHU3MOB B
MPUPOIAHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabauywvl u cxemwi: «lluimessie
ST

PackpriBats conepxanue
TEPMHHOB U
HOHATUN:OMOTHYECKNE
(akTOphI, XUIIHUYECTBO,
napasuTusM,
KOHKYpEHIIHS,
MyTYyajau3M, CAMOHO3,
KOMMEHCAJIU3M,
HaXJI€OHUYECTBO,
KBApTUPAHCTBO,
aMEeHCaJIu3M,
HEUTPAIA3M.
XapakTepu3oBaTh
onotuyeckue (pakTopel U
BU/IbIB3aUMOOTHOIIECHU
MEXly OpraHu3MaMU;
IPUBOJUTH PUMEPHI
B3aUMHOU
IPUCIOCOOIEHHOCTH
OpraHU3MOB.

CpaBHHBaTh MEXIy COOOM

BUJIbI
OMOTUYECKUXB3aUMOICHCT
BHUI OPraHU3MOB

bubmoteka [IOK
https://m.edsoo.ru/863eb3
48
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3.5

JKOJIOTUUECKUE
XapaKTEPUCTUKU
BU/JIa ¥ TIOTTYJISIINH

DKOJIOTUYECKHE
XapaKTEPUCTUKU MOMYJISIUU.
OcHOBHBIENIOKA3aTEIN
MOMYJISIIIUN: YACTIEHHOCTb,
IJIOTHOCTh, POKIAEMOCTb,
CMEPTHOCTb, IPUPOCT,
mMurpauus. {nnamuka
YUCJICHHOCTH MOMYJISIIIUU U €€
peryJsiusi.
Hemoncmpayuu:

Tabauywl u cxemol:
«ITomymsum»,
«3aKOHOMEPHOCTH POCTA
YUCJICHHOCTH MOMYJISIUN
UH(DY30pUU-TY(DETbKNY.
Jlabopamopnvie u
npakmuuecKkue

pabomol:

PackpreiBats conepxanue
TEPMHUHOB U MOHSITHI:
NOMYJSLUS, YUCICHHOCTD,
IJIOTHOCTB, POKAAEMOCTD,
CMEpPTHOCTb, IIPUPOCT,
MUTpALMsl, TMHAMUKA
YUCJIEHHOCTH TOIYJISIUU.
XapakTepu3oBaTb OCHOBHBIE
MIOKA3aTeN U DKOJIOTHYECKYIO
CTPYKTYPY IOIYJISALINH;
ONUCHIBATH MEXAHU3MBI
peryisuuy YMCICHHOCTH
HNOMYJISALAN
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[TpakTiueckas padora Ne 2.
«Iloncuér

IJIOTHOCTH ITOIYJISIUA
Pa3HBIX BUJOB PACTECHUIN

HToro yacoB mo teme

5

Tema 4. Coo01IecTBA U IKOJOTHYEeCKHUE CHCTEMBI

4.1 | CooOiiectBa
OpPTaHU3MOB

1

Co00111eCTBO OPTaHU3MOB —
onoueHo3. CTpyKTypbl
OuolieH03a: BUI0Bas,
MPOCTPAHCTBCHHAS,
Tpoduueckas (TuIIeBas).
BuipI-TOMUHAHTEL.
CBs13u B OHOIICHO3E.
Hemoncmpayuu:
Tabauywl u cxemol:
«IIumeBslie LenIm»,
«buoiieno3: coctas u
CTPYKTYypay.
ObopyoosaHue: MOJENb-
aTMUIMKAIAS

«TunuuHble OUOLEHO3BI;
repbapuii
«PacTurenbHbIC
COO0O0IIIECTBAY;

KOJIJICKIHS

«buoreHos»

PackpriBath coaepxanue
TEPMHUHOB U ITOHSATHN:
OMOIIEH03, YKOCHCTEMA,
OMOreoIeH03, BU/IBI-
JTOMUHAHTHI,
AKOJIOTHYECKasl HUIIIA.
XapakTepu3oBaTh
OmoIeHo3 (Co00IIEeCTBO),
€ro BUJIOBYIO,

IPOCTPAHCTBEHHYIO U
TPOPUUECKYIO CTPYKTYPHI.
OOBICHATD pOJIb
KOMITOHEHTOB

OnoLeHo3a B
MOJJICP)KAHAH  €T0
CTPYKTYPBI u
CYIIIECTBOBAHUS

Ha ONPEACIEHHON
teppuTopun. OOBICHATH
OMOJIOTMYECKUM CMBICIT
SAPYCHOCTH UJIMCTOBOU
MO3aNKH.

bubmmoreka [JOK
https://m.edsoo0.ru/863eb46a
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CpaBHHBATh KOMITOHCHTHI
OMOIICHO30B, UX BUJOBYIO,
MPOCTPAaHCTBEHHYIO U
TPOQUIECKYIOCTPYKTYPHI,
CBSI3U MEXKIY OpraHU3MaMU

4.2

DKOCUCTEMBI U
3aKOHOMEPHOCTH UX
CYILIECTBOBAHMS

DKOJIOTHYECKHNE CUCTEMBI
(9KOCHCTEMBI).

ITonstue 00 sKOCHCTEME U
OHoreoIeHo3e.
OyHKIUOHAIBHBIE
KOMITOHEHTBI

PackpsiBath conepxxanue
TEPMUHOB U MOHSATHI:
PKOCHCTEMA, OMOTEOLIEHO3,
MPOIYLUEHTHI, KOHCYMEHTHI,
PEIyLEHTHI,

TpoUYECKUE YPOBHH, MUINIECBAs

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a
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ADKOCHUCTEMBI: IPOTYLICHTHI,
KOHCYMEHTBI, PEAYLICHTHI.
Kpyrosopor BemecTs u
MTOTOK PHEPTUH B
IKOCHCTEME.
Tpoduyeckue (muIieBsie)
YPOBHHU SKOCHUCTEMBI.
[InmeBBIe IEIN U CETH.
OcHOBHBIE MMOKa3aTeNn
PKOCHUCTEMBI: OomMacca,
MPOAYKIMS. DKOJIOTHUECKUE
MMUPAMUJIBL: TIPOAYKIIHH,
YHUCICHHOCTH, OMOMACCHI.
CBOMCTBa 3KOCUCTEM:
YCTOMYUBOCTb,
caMOperyJsius,

pa3BUT

ue.

Cykue

CCHSI.

[emon

cmpay

uu:

Topmpemuwi: A. JIx.
Tencnu,

B. H. Cykaué¢s.

Tabauywvl u cxemol:

«IIpupoaHbie coolmiecTBay,

LIETIb U CETB,
AKOJIOTUYECKNE MUPAMHUJIBL,
Ooromacca, IpoayKIIHs,
CYKLECCHSL.
XapakTepu30oBaTh CBOMCTBA

AKOCHUCTEMBI (€€ CITOCOOHOCTD K

JIUTETbHOMY
CaMOIOICP>KAHUIO,
OTHOCHUTENBHO 3aMKHYTBIN
KPYrOBOPOT BEIIECTB,
HEO0XOIUMOCTh IOTOKA
DHEPTHUN).

CpaBHUBAaTh MaCTOUIITHBIC U
JIETPUTHBIE TTUIIEBbBIC LIETIH,
TpouUeCcKrue ypoBHU
HKOCHCTEMBI.

PaznuyaTte nupamMuibl
MPOAYKIIUHU, TUPAMU/IBI
YUCJICHHOCTHU Y MMUPAMHUIbI
OMOMaCCHI.

CocTaBisTh LENH U CETH
nuranus. [lepeuuciars
CBOMCTBA DKOCUCTEM:
YCTOMYUBOCTb,
CaMOPETYJISILINS, Pa3BUTHE
(cykieccus).

OnuceIBaTh MEXaHU3M
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((H@HI/I IMUTaHUs»,

MMOAACPKaHUA PABHOBECCHUA

«OKOoJIOTHYECKAs B DKOCUCTEMAX.
MUPaAMHJIa» XapakTepHu30BaTh CYKIIECCUH,
BBISIBJIATH IPUYMHBI U 00LIME
3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM
4.3 | llpuponHeie [Ipuponnsie PackpriBaTh conepxanue
DKOCHCTEMBI HKOCUCTEMBI. TEPMUHOB U NTOHSTHI:

DKOCHUCTEMBI PEK U
03€p. DKocucTeMa
XBOMHOTO WJIN

BOJIHBIC DKOCHUCTEMBI,
OMOreoIeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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IMUPOKOJMUCTBCHHOTO JICCA.
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Hemoncmpayuu:

Tabnuywvl u cxemol:
«JKocucTeMa
IMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECa»,
«buonenos Bogoémay.
Obopyoosanue. repobapuu u
KOJUJIEKIIUU PACTEHUN U
JKUBOTHBIX,
MPUHAJIEKAIINX K Pa3HBIM
DKOJIOTUYECKUM I'pynIiam
OJIHOTO BUJA

[IpuBoAUTH IPUMEPHI
PUPOTHBIX IKOCUCTEM
CBOEH MECTHOCTH.
CpaBHUBATh Ha3eMHBIE U
BOJHBIC SKOCHCTEMBI;
OpraHu3Mbl, 00pa3yromue
pasHble Tpo(hHUUECcKue
YPOBHH

4.4

AHTPOTIIOTEHHBIE
JKOCHUCTEMBI

AHTpOIIOTEHHBIE
SKOCHCTEMBI.
ATPO3KOCHCTEMBL.
Yp603K0CUCTEMBL.
buonornueckoe u
XO3SIUCTBEHHOE 3HAUYCHUE
arpo3KOCHCTEM U
ypOOIKOCUCTEM.
buopasnooOpasue kak dpakTop
YCTOMYMBOCTH DKOCUCTEM.
CoxpaHeHne GMOJIOTHYECKOTO
pa3zHooOpazus

Ha 3emie.

Hemoncmpayuu:

Tabnuysl u cxemol:
«Arporienos». Obopyoosarue:

PackpriBath conepxanue
TEPMHUHOB U MOHITHH:
AHTPOIIOr€HHAs SKOCUCTEMA,
arpo’KOCUCTEMA,
ypOosKocucTeMa,
O6ropazHooOpazue.
XapakTepu3oBaTh
arpo’KOCUCTEMBI U
ypOOIKOCHCTEMBI,
0COOEHHOCTH MX
CYLIECTBOBAHMS.
[IpuBOIUTH pUMEPHI
AHTPOIIOT€HHBIX YKOCUCTEM
CBOEH MECTHOCTH,
ONUCHIBATh UX BUIOBOM
COCTaB U CTPYKTYpY.
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KoJuteKkuus «Bpeaurenu
Ba)KHEUIIINX
CEIBbCKOXO03IMCTBEHHBIX
KYJBTYp»

CpaBHMBaTh COCTaB U
CTPYKTYPY MPUPOTHBIX
AKOCHCTEM U
arpo3KOCHUCTEM,
arpo3KOCUCTEM U
ypOO3KOCHCTEM

4.5

buocdepa —
rjio0anpHasg
YKOCHUCTEMA 3EMITH

VYuenue B. 1. Bepuaackoro o
ouocdepe. ['panuiibl, COCTaB U
cTpykTypa ouochepsl. Kupoe
BEIIECTBO U €T0

dbyukiun. OCOOCHHOCTH
onocdeppl Kak

PackpeiBats comepxanue
TEPMUHOB U MOHITHH:
o6uocdepa, )KUBOE BEILIECTBO,
JUHAMUYECKOE PAaBHOBECHE.

Ouenusats BkiIag B. U.
Bepnackoro

bubmoreka IIOK

https://m.edsoo.ru/863ebb5e
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rJI00aTbHON
HKOCHUCTEMEI.
JlnHamMuyeckoe
paBHOBecHE 1 oOpaTHas
CBsI3b B Ouocdepe.
Hemoncmpayuu:
Topmpemuwi: B. U.
Bepnanckuii. Tabauyst u
cxembl: «O0mas
CTPYKTypa Ouochepsi»,
«Pacnpoctpanenue
KU3HU B Ouocheper,
«O30HOBBIN PKpaH
ounochepb»

B CO3JJaHUE YUEHUS O
ouocdepe.

XapakTepu3oBaTh COCTaB
ouochepsl, PyHKIUH

YKWBOTO BelllecTBa Onocdepbl
U OTpeeIIsITh (Ha KapTe)
00J1aCTH €ro HaubOJBIIETO
pacrpocTpaHeHUsI.
[IpuBOAUTH MPUMEPHI
POSIBIICHUS (PYHKITAN )KHBOTO
BellecTBa Onocdepsl,
OMOTe0XUMHUYECKON
JeATEeTLHOCTH YeIOBEKa.
[TepeuncnaTh 0COOCHHOCTH
ouochepsl

KaK ri100a1bHOM SKOCHUCTEMBI
3emun
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4.6 | 3aKOHOMEpPHOCTH KpyroBopotsl BemiectB U | PackpsiBaTh copepxanue bubnuotexa [JOK
CYIIIECTBOBAHHMS OMOTreOXMMHYECKUE IUKITbI| TCPMHHOB W TTOHSTHIA: https://m.edsoo.ru/863ebd
ouocdepsl aJIeMEeHTOB (yTiiepoa, IIEJIOCTHOCTH Orocdepsl, 16

a3oTa). KPYTrOBOPOT BEILIECTB,
30HaNBHOCTH OMOC(hEphl. | OMOreOXUMUYECKHE
OCHOBHBIE OMOMBI CYIITH. | LIUKJIbI 3JIEMEHTOB,
Jlemoncmpavyuu: 30HAIBHOCTB OMOChEpHI,
Tabauywl u cxemvl: OMOMBEI.
«Kpyrosopot yrinepogaB | OnuceiBaTh KPyroBOpoT
ounocdepe», «KpyroBopoT | BEIIECTB,
a30Ta B IPUPOACH» OMOTEOXUMHYECKHUE ITUKITBI
a30Ta M yriaepoja B
ouocdepe.
OOBIACHATH TPUYUHY
30HaJILHOCTH OUOC(hepHl.
[lepeuncnsats u
XapaKTepU30BaTh
OCHOBHbBIE OMOMBI
CyIIu 3eMJIN
4.7 | YenoBe4ecTBO YenoseuecTBO B Ouochepe | PackpbiBaTh coqiepxKaHue

B Obuocdepe 3emin

3emMiu.
AHTpOIOreH
HBIC
W3MCHCHUS B
ouocdepe.
['mo6anbHbIE

TEPMUHOB U

MOHATUI: aHTPOIIOT€HHBIE
VU3MEHEHUS, SKOJIOTHUECKUI
KpHU3HC, TJI00ATbHBIE
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HKOJIOTUYECKUE MPOOIIEMBI.
Jemoncmpayuu:
Tabauysl u cxemol:
«IIpumepHbIE
aHTPOMOTCHHbIC
BO3JIEUCTBUS

Ha PUPOAY»,
«Baxnenmue
HMCTOYHUKHU 3arpsi3HEHUS
BO3/1yXa U TPYHTOBBIX
BO», «IlouBa —
BAKHEHUIILIAsS
COCTAaBJIAIOIIAS
ounochepb», «PakTOpbI
Jierpajaluy mo4B»,
«ITapHukoBsIii 3 PexT?,
«DaxkTopsl
PaaNOaKTUBHOTO
3arps3HEHUs
ouocdepni»; KpacHas
kaura P®, uzobpaxxenus
OXpaHsSEMbIX BUJIOB
pacTeHU U )KUBOTHBIX

pOOJIEMBI.

XapakTepu3oBaTh
onocdepHyIo poITh

YeJioBeKa.

[IpuBOIUTH IPUMEPHI
AHTPOIIOT€HHBIX U3MEHEHUI B
ouocdepe.

OueHuBarp NOCIEACTBUSA
3arpsA3HEHUs BO3YIIHOM,
BOJHOM Cpe/ibl, U3BMEHEHHUS
KJIMMATa, COKPAILECHHUS
OropazHo0Opa3usi.
®opmyaupoBaTh COOCTBEHHYIO
NO3ULHUIO 10 OTHOUIEHUIO K
r7100aJTbHBIM U PETUOHATILHBIM
IKOJIOTHYECKUM TTpolIemMam,
apryMEHTHUPOBaTh CBOIO TOUKY
3pEHH.

HaspiBaTts nprunnbI
NOSIBJICHUS

IIPUPOJOOXPAHHON

ATUKH, PACKPHIBATh

3HA4YEHHE Mporpecca s
IPEOJOJICHUS
AKOJIOTUYECKOTO

KpHU3Hca
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4.8

CocymecTBoBanue
IIPUPOJBI U
YeJI0BEUECTBA

CocyniecTBoBaHuE
TIPUPOJIBI U
YeJI0BEYECTBA.
CoxpaHeHnue
Onopa3HooOpasus KaKk
OCHOBA YCTOMYUBOCTH
ounocdeprr. OcHoBa
parroHaIbHOTO
yIpaBICHUS
MPUPOTHBIMU PECYypCaMHU
1 UX UCIIOJIh30BaHNUE.
JlocTikenust OMoaoruu
W OXpaHa MPUPOJIHI.

PackpriBats coneprkanue
TEPMHUHOB U NIOHATHUIM:
palHOHAIIBHOE
IIPUPOIOIIOIB30BAHUE,
YCTOWUYMBOE Pa3BUTHE,
KODBOJIIOLUS.
Xapaktepu3oBaThb
pPaLMOHAIIBHOE HCIIOJIb30BaHUE
IIPUPOJIHBIX PECYPCOB;
OCHOBHBIE T10JIOKEHHUS
KOHILIETIIUN
YCTOMYMBOTO PA3BUTHUSA
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Jemoncmpayuu:
Tabnuyvl u cxemwl: «buocdepa u
YEJIOBEK»

Htoro gacos o teme 9

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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YUEBHO-METOAUWUYECKOE OBECINHEYUEHUE OBPA30BATEJILHOI'O MIPOLIECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

* buonorus, 10 kmacc/ [Taceunnk B.B., Kamenckuit A.A., PyonioB A.M. u ap.; Ilox penakumeii [laceannka B.B. Akmmoneproe obmiectBo «M3maTenbcTBo
«[IpocBemieHune»

* buonorus, 11 kmacc/ [laceannk B.B., Kamenckuit A.A., PyonoB A.M. u np.; [lox penakuueii [laceunnka B.B. Akumoneproe obmiectBo «M3naTenbcTBo
«ITpocaereHue»

METOAUYECKUE MATEPHUAJIBI JJJIS1 YUUTEJIA
JIuausa YMK B. B. Ilaceunuka. buonorus (10-11 xmacc)

IMNPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
https://www.yaklass.ru

https://resh.edu.ru

https://foxford.ru

https://onlinetestpad.com/

OTKpHITHINA OaHK 3aIaHU I OIEHKH €CTECTBEHHOHAYYHOW IPaMOTHOCTH

(fipi.ru)

Codepym (prof-sferum.ru)

Kputepun OueHrnBaHus YCTHBIX OTBETOB:

OTMETKa KpUTEpUH
«5» OneHKa«S»CTaBUTCS,ECINYIeHUK:
[ MOKAa3bIBAET TTy0OKOE U MOJIHOE 3HAHKWE M TIOHMMAHKE BCEr0 MPOrpaMMHOTO MaTepHaia; NOJHOe MOHUMaHNE CYITHOCTH PacCMaTpHUBaEMBbIX

MOHATUM,IBIEHUM U 3aKOHOMEPHOCTEU, TEOPUiA, B3aUMOCBSI3EH;

0 YMEET COCTaBUTH MOJTHBIA 1 MIPABMWIIHHBIA OTBET HA OCHOBE M3yUYEHHOTO MaTEpHalia; BEICIATH TJIABHBIE TIOJIOKECHISI, CAMOCTOSITEIIHHO TTOTBEP)KIATh
OTBET KOHKPETHBIMH MTPUMEpaMH, (hakTaMu; CAMOCTOSTEIIEHO M apryMEHTUPOBAHHO JIeNIaTh aHaIN3, 0000IIEHH, BEIBOJIBI, YCTAHABIIUBATH MEKIIPEIMETHEIC
CBSI3H

(Ha ocHOBE paHee MPUOOPETEHHBIX 3HAHUN )M BHYTPUITPEIMETHBIE CBS31; TBOPUECKH ITPUMEHSTh TOJIYUYCHHbIC 3HAHUS BHE3HAKOMOM CUTYaI[UH;
MOCJIeI0OBATEIbHO, YETKO, CBI3HO, 00OOCHOBAHHO

U 6e3ommb0ouHO U3narate yaeOHbIH MaTepHa;

0 YMEET COCTaBJIATh OTBET B JIOTHICCKOM TOCIICIOBATEIIBHOCTH

C UCTOJIb30BAHKEM TPUHATON TEPMUHOJIOTHH; JIeJaTh COOCTBEHHBIC BBIBOBI, (POPMYITHPOBATH TOYHOE OTPEICICHIE H HCTOJIKOBAaHUE OCHOBHBIX TTOHSITHH,
3aKOHOB, TEOPHIL;
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O MOKETIIPH OTBETE HE MOBTOPATH TOCIOBHO TEKCT y4eOHMKA; U3JIaraTh, MaTepUal JINTEPaTyPHBIM SI3bIKOM; IPABUIBHO

1 00CTOSITENBHO OTBEYATH HA AOTOIHUTEIbHbBIE BOIPOCH! YUUTEIIS; CAMOCTOSTEIBHO U PAllMOHAIBHO HCIIOIb30BaTh HATJIAHBIE IOCOOMS, CIPABOYHbIC
MaTepHabl, yieOHUK, JOMOJHUTENbHYIO JTUTEPATYPY, IE€PBOMCTOUYHHUKH; IPUMEHSTh CUCTEMY YCJIOBHBIX 0003Hau€HHH U BEICHUH 3alMceil,
COMPOBOXIAIOIINX OTBET; HCIIOIB30BATh IS JOKA3aTeIbCTBA BBIBOJIOB U3 HAOIIOICHHUN

U OIIBITOB;

CaMOCTOSITEIbHO, YBEPEHHO U 0€301IM00YHO NPUMEHSET NOIy4YEeHHbIC 3HAHUS B PELLICHUU IPOOJIEM Ha TBOPUYECKOM YPOBHE; IOIyCKaeT He Oosee OAHOro
HE/I0ueTa, KOTOPBIH JIETKO HCIPAaBIIsieT TOTPEOOBAHUIO YUHUTEIS; UMEET He 00XOJMMbIe HABBIKA PaOOTHI ¢ MPUOOpaMU, YepTeKaMH, CXeMaMH ,IpaprKamu,
KapTamu,

COIYTCTBYIOIINMH OTBETY.

«» OrneHka«4»CTaBUTCSI, €CITU YICHUK:

O MOKa3bIBACT 3HAHKE BCETO U3YYCHHOTO MPOTPaMMHOTO MaTepralia; IaeT MOJTHbIM U MPaBHIILHBIN OTBET HA OCHOBE H3YUYCHHBIX TEOPHH; IOMyCKaeT
HE3HAYUTEIIbHbIE OIIUOKH 1 HEAOUETHI

IIPY BOCIIPOM3BEIECHUM U 3y4€HHOTO MaTepuaia, HeOobIIMe HETOYHOCTH IIPH HCIOIb30BAaHUH HAYYHBIX TEPMUHOB

WX B BBIBOJIAX, 000OIICHUIX U3 HAOIOACHUH; MaTeprall H3JlaracT B ONPEeSICHHOM JJOTMYEeCKO MoCIe0BaTeIbHOCTH, TIPH STOM JIOMyCKAeT OJHY HErpyOyIo
omuOKy 1M HeOoJiee ABYX HEIOUETOB, KOTOPHIE MOXKET UCIIPABUTH CAMOCTOSATEILHO PU TpeOOBaHUHU

WK HeOOJBIIONW OMOIIM NPENoAaBaTeis ;IIOATBEPKAAET OTBET KOHKPETHBIMHU NIPUMEPAMHU; IPABUIBHO OTBEYAET

Ha JIOTIOJTHUTENBHBI €BOIIPOCHIYYHTEIIS

O YMEET CaMOCTOSTENLHO BBIACIISTH TTIABHBIE ITOJIOKEHHUS B U3YUEHHOM MaTepualie; Ha OCHOBaHMH ()aKTOB U MPUMEPOB 0000IIATh, /IENIaTh BHIBOHI;
YCTaHaBJIMBATh BHYTPU NPEAMETHBIE CBSA3M; MOXKET IPUMEHSTH MTOJyYECHHBIE 3HAHUS Ha IPAKTHUKE BUIOM3MEHEHHON CUTYAINH,CO0II0aTh OCHOBHBIE TIPaBHIIa
KYJIbTYPBI YCTHOM PeUH; NCIIOIb30BaTh MIPU OTBETE HAYYHBIE TEPMHUHBL;

«53»  OneHka«3»CTaBUTCS,ECIN YUCHUK:

O yCBaMBaeT OCHOBHOE COJ/IepKaHne y4eOHOro MaTepuaia, HO UMEET MPOoOeITbl, He MPENATCTBYIONIHNE JaTbHEHIIIEMY YCBOSHHIO TPOTPaMMHOTO
Marepuana;

0 M3jlaraet MaTepuai He CUCTeMaTU3MPOBAHHO, (pparMeHTapHO, HE BCEr/a MoCIe0BaTe/IbHO; MOKa3bIBACT HEJOCTATOYHYIO CHOPMUPOBAHHOCTh
OTJICNIBHBIX 3HAHUI U YMEHUH; CJIa00 apryMEHTHPYET BBIBOJIBI U O0OOIICHNS, TOIYCKaeT OIMOKH MpH UX (QOPMYIMPOBKE; HE UCTIONB3YeT B KAYECTBE
JI0Ka3aTeJIbCTBA BHIBOBI M 0000IICHHS U3 HAOJIIOICHHUH,0BITOB UIH JOMYCKAST OIIMOKY IIPU UX U3JI0KCHHH, JaeT HEUETKHE ONPEICICHUS TOHITHI;

0 WCIIBITBIBACT 3aTPYAHCHIS B MPUMECHCHUH 3HAHMN,HEOOXOAMMBIX JIJISI PEIICHUS 3a/1a4 Pa3IMIHbIX THIIOB, MPAKTHUECKUX 3aaHui, IpU 00BICHCHUH
KOHKPETHBIX SIBIICHUIM Ha OCHOBE TEOPUI

Y 3aKOHOB; OTBEYAET HETIOJIHO Ha BOTIPOCH! YYHUTENS I BOCIIPOU3BOJIUT COJICPKAHHUE TEKCTa YISOHUKA,HO HEIOCTATOYHO MMOHUMAET OT/CIIbHBIC MOJIOKEHUS,
HMMEIOIIe BaKHOE3HAYEHHEBITOMTEKCTE, JOyCcKast | —2rpyOpieommoKn

«2» OneHKa«2»CTaBUTCSI, €CITU YUCHUK:

O HE yCBaUBAECT U HE PACKPBIBACT OCHOBHOE COJICP’KaHHUE MaTepHalia; He 3HAET WM HE MOHUMAET 3HAYUTENbHYIO YaCTh MIPOTPAMMHOTO MaTepuasa B
TIpeeliax MOCTaBICHHBIX BOIIPOCOB; HE JETIAeT BHIBOIOB M 0000IIECHNI;

0 UMeeT ¢1a0d0 chOPMHUPOBAHHBIC U HETIOIHbBIC 3HAHMS, HE YMEET IIPUMEHSATh UX IIPH PELICHHH KOHKPETHBIX BOIPOCOB, 3a/1a4, 3aIaHui 1o o0pasiy;
O MPUOTBETCHA OJIUH BOTIPOC AOIMYyCKaeT 0osee 2 rpyObIX OMMMOOK KOTOPBIE HE MOXKET UCTIPABUTH JIaXKe IMPHU MIOMOIIH YIUTEIS
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Kpurepun onieHKr 6M0IOrH4eCKOro AUKTAaHTA
OtmeTtka Kpurepun

«5» 5-10-15 npaBUIbHBIX OTBETOB

«» 4-8-12 npaBHIbHBIX OTBETOB

«3» 3-6—9 npaBUIBLHBIX OTBETOB

«2» 2—4—6 ynu MeHee PaBUIILHBIX OTBETOB

Kpurepun onieHKH TECTOBBIX paboT

Otmetka [IporneHT OT MakCUMalTbHO BO3MOKHOT'O KOJTMUECTBa 0alyioB
3a TECTOBYIO paboTy

«5»  Y4YeHUK BBIIOJIHWI IIPABUIBHO:

80-100% ot obmero yrcna 6amioB

«»  60-79% ot obmiero yrcna 6amuIoB

«3» 40-59% ot oOmiero yncia 6ayuioB

«2» MmeHee 40 % ot ob1ero yrcna 6ayuIoB MM HE PUCTYIIUI K padoTe,
W HE MPEJICTABUII €€ Ha MPOBEPKY

KpI/ITepI/II/IOI_IeHKI/I6I/IOJ'IOFI/ILI€CKI/IX33,I[3.'-I

OtmeTtka Kpurepuu

«5» 0 MpaBMILHOO(OPMIICHA33 1494,

0 BPEIICHUUHETOIIHOOK;

0 PEIIEHUECOTIPOBOKIACTCIO0BICHEHUEM;
| 3alMCaHOTBET

«» O MpaBWILHOO(OPMIICHA33 1a4a;

0 BPEIICHUNHETOINOOK;

0 perieHneoGopMIeHO0e300bACHEHHMS,
0 3alIUCaHOTBET



«3» [ MpaBIWILHOO(OPMIICHA33 1a4a;

U BpEIIeHNN3a1au 0Ty e HbI2HECYIIIECTBEHHBICOMTNOKICHAPYIIIEHHEMO(OPMIICHUI3a Y,
0 pemeaneoGopMIeHOOE300bSICHCHIS,;

| 3alMCaHOTBET

«1» | YYEeHUKHETIPUCTYIIIKBBITIOTHEHHIOPAOOTHL;

L YYEeHHUKHEIIPEIOCTABIIIPA0OTyHAIIPOBEPKYYIHTEIIO

KpurepunoneHKniadopaTOpHBIXUIPAKTHYECKUXPAOOT

OtmeTtka Kputepun

«5» O BBITTOJIHEHAPAOOTABIOTHOMOOBEME

CCOOITFOIEHUEMHE00X 0 TMMOUITOCIIEIOBATEIFHOCTHIIPOBEICHISIOMTBITOBUN3MEPEHHUH;

O CaMOCTOSITeTFHONPAIMOHATFHOBRIOPAHBIUTIO I OTOBIEHBIUIIONIBITABCEHEO0X 0 TUMOE000PYIOBaHNE, BCEOTIBITHI

IIPOBCACHLIB yCJIOBI/ISIXI/Ipe)KI/IMaX,06eCHe‘-II/IBaIOHH/IXHOJ'Iy‘IeHI/ICp€3y.]'H:TaTOBI/IBLIBOI[OBCHEII/I6OJ'H)HICI\/'ITO‘IHOCTBIO;

O B IIPEJICTABICHHOM OTYETE MMPABUIIEHO U aKKYPATHO BBITIOIHEHBIBCE3AITNCH, TA0UIIBL, PUCYHKH, YePTEKH, T PAP UK, BEIYUCICHHUSICIESITAHbI BBIBOJIBI
«» O OTIBITHITTPOBEACHBITIONPEI0KECHHONY YU TETIEMTEX HOJIOT MTCCOOITIO ICHUEMITPABMII TEXHUKHUOE30TIACHOCTH;

0 paboTa BBIMIOJIHEHA MTOJIHOCTHIO, HO B HEell HEe 00jIee OHOMHErpyOOoH OMIMOKK U OJJHOTO HEJI04eTa; HIIM He 00Jiee TPEXHEI0UYETOR;

U MPaBUIBLHOO(OPMIICHBIPE3YIbTaTHIONBITOBBTETPAIH;

O B KOHIIE KaXK/10# J1a00paTOPHO pabOTHI 3aIMCaH BBIBOAIIOUTOTaMBBITTOTHEHHOHPAOOTHI(BEIBOIDOPMYIIUPYETCS
HCXOASAU3IEeNINPadoThI)(71abopaTopHasipadoTade3BbIBOIA

HEOIICHUBACTCSBBITIIC«4»)

«3» O PaboTaBBINIOIIHEHAHETIOTHOCTHIO,HOOOHEMBBITIOTHEHHOHYACTUTAKOB, YTO MOYKHO CZEJIaTh BHIBOJIBI, MJIH €CJIA B X0
MIPOBEICHUSIONBITANU3MEPEHNH OBUTH JOMYIIEHBICIIE Y FOIUEOTHOKH:

OIIBITIIPOBOJUIICABHCPALIMOHAJIbHBIXYCIIOBUAX, , YTOIIPUBEIIOK HOJIyT-IeHI/IIOpe?:y.]'H)TaTOBC6OHBIlIeI>'IHOFpeIHHOCTBIO,

NI

BOTYETEOBUIHIOITYIIIEHBIBOOIIEHCIIOKHOCTHHE00JIEEIBY X OIIMOOK( B3aIMUCAX S INHUI], U3MEPEHUX, BBEIYUCIICHUSX,

rpadukax, TabIUIAX, CXeMax, aHAIIM3e MOTPENTHOCTEH U T. /1. )HEIPHHITUITHAIEHOTOUISIIAHHONW paOboThIXapaKTepa,
HETOBJIMABIINXHAPE3YJIbTATBBIIIOIHCHMA,

NI

HEBBIITOJTHEHCOBCEMITUBBITTOIHEHHEBEPHOAHAIM3IIOTPEITHOCTEH,

NI

PpabOTaBBINTOIHEHAHETIOTHOCTHI0,0THAKOOOEMBBIITOJIHEHHOWYACTH TAKOB, YTO TIO3BOJISIET MOTYYUTh MPABUIIBHEIC

PE3yIbTaTHIMBBIBOIBIITIOOCHOBHEBIM, IPUHITHITAATFHOBAKHBIM3a]auaM

paboThI
«2»
NI

pa6OTaBLIHOJIHeHaHeHOJIHOCTLI-OHO6’bCMBbIHOHHCHHOﬁ‘I&CTHpa60TI>IHeH03BOJI}IeT CACIaThIIPaBUIIBHBICBBIBO/IbI,
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OHI)ITLI,I/I3MepeHI/I}I,BBI'-II/ICIICHI/I$I,Ha6J'IIOHGHI/IHHpOI/I3BOI[I/IJ'II/ICI)H€HpaBI/IJ'II>HO,

N

BXO,I[epa6OTI>II/IB0T‘ICTeO6Hap}I)KI/IJ'II/ICB BCOBOKYHHOCTI/IBCCHEI[OCTaTKI/I,OTMC‘ICHHHCBTp66OB3.HI/I$[XK OLIEHKC<<3»;

0

BTEXCIIy4asix,Korgao 6y‘IaIOIIII/II>'ICH1'[0Ka3a.HOpI/IFI/IHaJ'IBHBII‘/'II/IHaI/I6OJ'IeCp aHI/IOHa.]'ILHLII>'IHOHXOILKBLIHOJ'IHGHI/IIOpa6OTI>I

HBHpOHCCCGpa6OTBI, HOHCI/I36e)KaJ'ITeXI/IJ'II/II/IHLIXHGI[OCTaTKOB,OHCHKaSaBLIHOJ'IHCHI/Iepa6OTLIHO YCMOTPEHUIOYYUTECIISIMOXKET
6I>ITL1'[0BBIH.IeHaHOCpaBHEHI/IIOCYKaSaHHLIMI/IBLII_HCHOpMaMI/I

Kpurepun oneHKUNpOeKTHONPaOOTHI

OtmMmeTka Kpurepuu
«5» ] MMPaBUJIIbHOIIOHATBILCIIb,3a1aYMBBIITIOJIHCHUATIPOCKTA,
O COOJTI0IEHATEXHOJIOT MU CTIIOTHEHUATIPOEKTa, BB IEP>KaHBICOOTBETCTBYIOLIIUEATAITBI;

U
U
O
«4y»
O
UJ
UJ
«3»
UJ
UJ
«2»

MIPOEKTOGOPMIIEHBCOOTBETCTBUHCTPEOOBAHISIM,

MPOSIBICHBITBOPYECTBO, MHUIINATHBA;

MPeIbIBICHHBINIPOLYKT IESI TETFHOCTHOTIINYAETCSIBBICOKUMKAYEeCTBOMHUCTIONTHEHHUS,COOTBETCTBY € T3asIBJICHHOUTEME
0 NPaBHIBHOTIOHATHIIEb,3/1a9UBBITTOIHEHUSIIPOCKTA;

COOJIFO ICHBITEX HOJIOT MSIUCTIOTHEHUSITPOEKTA, I TAITbI, HO JOMYIIEHbI HE3HAYUTEIbHBIE OIMOKNA HETOYHOCTHBO(OPMIICHNH;
MIPOSIBIIEHOTBOPYECTBO;

MPeIbIBICHHBIAIPOLYKT IESI TETbHOCTHOTIINYAETCSIBBICOKUMKAYECTBOMUCTIONTHEHHUS,COOTBETCTBY € T3asIBJICHHOUTEME
0 [TpaBUIBHOTIOHATHIIE,33/1a9MBBITIOHEHUASTIPOCKTA;

COOJTI0/ICHA TEXHOJIOTHUS BBIIOJIHEHHS IPOEKTa, HO UMEIOTCS | —20MMOKUBITaNax iIMBOPOPMIICHNY;
CaMOCTOSTEIbHOCTBIIPOSIBICHAHAHEIOCTATOYHOMYPOBHE

0 MPOEKTHEBBINOIHEHIIHHE3aBEPIICH
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