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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke TporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY LIS
OTpeNIeNIeHUs] TOAXO0A0B K (DOPMUPOBAHUIO COJIEPKAHUS YUEOHOTOo TMpeameTa
«buosorus» cocraBWIM: KOHIENTyalbHble Tnonoxenus @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTA  II€JIeH, COJEp>KaHUs, Ppe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKHU BBITYCKHHUKOB, TTOJIOKEHUS 00 OOIINX MENIX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
oOurero oopazoBanusi B Poccuiickoit denepanuu, a Takke MOJI0KEHU 0 crienuduke
Ouosnornu, €€ 3HAYEHWW B T[IO3HAHWHM KUBOW TMPHUPOJALI U OOECIeUeHHH
CYILIECTBOBaHMS 4enoBedeckoro ooOiiecTBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu naéT MpeacTaBlIeHUe O HENsAX, 00 00IIel cTpaTeruu
0Oy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUaIONIUXCS CPEACTBAMU YIEOHOTO pemMeTa
«buonorusy, onpeaensier o0si3aTeNbHOE MPEIMETHOE COJIEpKaHue, €ro CTPYKTYpY,
pacrpejienieHue Mo pasjeiiaM M TeMaM, PEKOMEHJYEMYIO MOCIeI0BaTeIbHOCTh
U3Yy4YeHHS y4eOHOTo Marepuasia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKH 00pa3oBaTENBHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yyYarommxcs.

B nporpamMme o OMOI0THHU TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IIIAaHUPYEMbIM
JUYHOCTHBIM, METANpEeJAMETHBIM W TMPEIMETHBIM pe3yibTaTaM oO0ydeHus B
dbopMupoBaHUH OCHOBHBIX BHJIOB y4e0HO-TI03HABATEIHHOM
NEeATeNbHOCTU/Y4eOHbIX JEHCTBUII OO0ydYaronIuXcsi MO OCBOEHHUIO COAEpPKAHUS
OMOJIOrMYECKOr0 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIH yPOBEHB) peain30BaH
NPUHIAI TPEEMCTBEHHOCTH B H3y4Ye€HWW OwWonoruu, Ojarojaps 4emy B HeEH
IPOCMATPUBACTCS HAMNPABICHHOCTh HAa Pa3BUTHC 3HAHWW, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAy4HOT'O  MHPOBO33PEHUS, IEHHOCTHBIX
OpMEHTAIIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPEJCTABIECHUN O 3J0pPOBOM
oOpa3e XKM3HM M OEPEeKHBIM OTHOIIEHHWEM K OKpYXKaIoleld MPUPOIHON cpene.
[TosTomMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HaHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH y/IeTIEHO BHUMAHUE HCTIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HM TSI PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4YHuCJe: NPO(PWIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUIl YelOBEKa, MEIUKO-
Te€HETUYECKOr0 KOHCYJIbTUPOBAHHUS, 000OCHOBAHUS SKOJIOTMUYECKH LIETIECO00Pa3HOTO
MOBEICHUSL B OKPYKAIOLIEH MPUPOJHON Cpele, aHaIu3a BIIMSHUS XO35IMCTBEHHOU
NESATETbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcuneHue BHUMaHUS K TMPUKIATHOM HAMpaBIEHHOCTH YYeOHOro IMpeamera
«buonorus» NpoANKTOBaHO HEOOXOAMMOCTHIO 00ECTICUeHUS YCTOBUH JIJISl pEIICHHUS



OJTHOM M3 aKTyaJIbHBIX 3aJ]1ay IIKOJbHOIO OMOJOrHYEeCKOro oOpa3oBaHus, KOTOpas
npennonaraeT GOpMUPOBaHUE Yy OOYYAIOIIMXCA CIIOCOOHOCTH aAanTHPOBATHCA K
U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero o6miero oOpa3oBaHHs 3aHMMAET Ba)XKHOE
mecto. OHa obecrieunBaeT (GopMUPOBAHHE y OOYYAIOIIMXCS TPEIACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000mIaeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIOLUH, CO31aET
YCIOBUSL  JJs: TIO3HAHMS  3aKOHOB  JKUBOM  MPHUPOABI,  (OPMUPOBAHUS
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30mMacHOro obpasa
KU3HU, YKOJIOTMYECKOr0 MBIIUICHUS], IEHHOCTHOIO OTHOILIEHHUS K KUBOM MpUpoJe
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUsS UMEET TAKXKE JIJISl PELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpeIHero  oOmero  o0pa3oBaHUs, COLUMAIM3ALNU
oOyuaromuxcs. M3ydyenne 6monorun odecrneynuBaeT yciaoBHs JUisl (GOPMUPOBAHMS
UHTEJUIEKTYalbHbIX, KOMMYHUKAIIMUOHHBIX ¥ HUH(POPMALMOHHBIX HAaBBIKOB,
3CTETUYECKON KYNbTYpPbI, CIIOCOOCTBYET HMHTErpany OMOJOTMYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 IPYTUX yUeOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpa¢uu. Ha3zpaHHble MNOJNIOKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMera
«buonorus» cocraBUIM OCHOBY [UIsl ONpEACNIEHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUs, IMPEACTaBICHHOIO B Iporpamme 10
OMOJIOTHH.

Ot6op copepxanus yyeOHoro npeamera «buosorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHN KyJIbTypOCOOOpa3HOTO MOJXOAa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromifecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEHENAIoN[Me aJeKBaTHOE TOBEIACHUE
YeJI0BEKa B OKPY’KAIOIEeH NPUPOJIHOM cpene, BOCTpEOOBAaHHBIE B MOBCEAHEBHON
KU3HU U MPAKTHYECKOM aesaTenbHOCTH. Oco0oe MeCTO B ATOH CHCTeMe 3HaHUU
3aHUMAIOT JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CIIYXKAaT OCHOBOM it OpMHUpPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U
[IEHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUuu
OMOJIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypUpOBaHUE COJAEpX)aHUs YYEOHOro MaTepuaja B HPOrpaMMme IO
OMOJIOTMH OCYILECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOEHHOCTSAX KUBOM MPHUPOJBI, 0 €€ YPOBHEBOW OpraHU3allly U
3BOJIIOLMU. B COOTBETCTBUHU € 3TUM B CTPYKTYype yueOHoro npenmMera «buonorus»
BBIJICJIEHBI CIEAYIOIINE CoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTojsl
HAy4yHOTo mo3HaHus», «Kierka kak Ouosnoruueckas cucremay, «OpraHuzM Kak
Ouonornueckas cucreMa», «CucreMa M MHOrooOpa3ve OpraHu4ecKoro Mupa,
«OBOJIIOLUS KUBON MPUPOIBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.



Lenp uzyuyenuss yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAZICHHE  OOYyYAIONIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOU
OpPTaHM3allMM J>KUBBIX CHCTEM pAa3HOrO paHra © TNpUOOpETeHHE YMEHH
UCMOJIb30BaTh ATH 3HAHMS JJISi TPAMOTHBIX JCHCTBHII B OTHOLIEHUU OOBEKTOB
KUBOU TPUPOJBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTwkeHnne 1enu u3ydeHus: yueOHoro npenmera «buomorus» Ha 6azoBoM
ypOBHE 00€CTeurnBaETCs pEICHUEM CIIEIYIONIUX 3a1a4:

OCBOGHHE OO0YYAIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJIOTMYECKUX TEOpPHUSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MpaBUiaxX, CIyKallluX OCHOBOU
s (OpMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpA, O
METOJIax HAYyYHOT'O MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCICAOBAHUSIX B OMOJIOTHH;

dopmupoBanne y o0OydYarOImUXCsl TO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCe aHalin3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH M MOAXOAOB K H3YYECHUIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHHU3aIliH;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyiabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHHUI OOBACHATH U OLICHUBATDH SIBJICHUS OKPY>KAIOILIETO
MUPa KUBOW MPUPOJIBI HA OCHOBAHWY 3HAHUI U OTIBITA, MOTYYEHHBIX IPH U3YIECHUU
Onoioruu;

dopmupoBaHue y oOydalOImUXCS YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHUI B MPaKTUUYECKOM JEATEIbHOCTH YEIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCTIMTAaHUE YOSXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM JKHBOU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOILIEHUS K HEM, COOMIOACHUS ATUYECKUX
HOPM TP NPOBEICHNUN OMOJIOTMYECKUX UCCIICI0BAHMIM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [Isl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOH KYIBTYPHI, 111 (POPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUIM U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKH IOCJIEICTBUM CBOEM IEATENBHOCTH 110 OTHOLICHHIO K OKPYXKAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIOACHHE Mep NPOPHIAKTUKA
3a0oseBaHu.

B cucreme cpennero obmiero oOpasoBanus yueOHbIN npeamMer «buonorus»,
U3y4aeMblii Ha 0a30BOM ypPOBHE, SIBIISIETCSI 00s13aTEIHHBIM YYEOHBIM MTPEIMETOM.

JI1st u3yueHust OMoJ0ruu Ha 0230BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 68 yacos: B 10 kinacce — 34 gaca (1 yac B Hezpento), B 11 kitacce — 34 yaca
(1 gac B Henemnro).



COJEPXXAHME OBYUYEHUA
10 KIJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHONOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (punocodueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorun B popMUpOBaHUM COBPEMEHHOW HAyYHOM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, ONKMCAHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuuel v cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHblie 1 NpakTHYecKue padoThl:

[Ipaktuueckass pabora Ne 1. «/cmnonp3oBaHUE pPa3IUYHBIX METOJOB MPH
U3YYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs.

JXKuBbie cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MNOMYJISIIMOHHO-
BHJIOBOM, SKOCUCTEMHBIHN (OHOre0oIeHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOABI.

OO0opynoBanue: Mmojaenb Mmojiekyibl JITHK.

Tema 3. XumMuuecKuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB U cTpoeHue 0€nKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OENKOB.
HezaMeHnMble 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (NEepBUYHAS, BTOPUYHAS,, TpPETHUYHAs U
YeTBEpPTHUYHAs CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OEIKOB.



®epMeHThI — Onosornyeckue Katanusatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneuuduyHocts. Kodepmentsl. Butamubbsl. OTaunuus
(epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYrieBojpl: MOHOCaxapu bl (TJIF0K03a, pru003a U Ae30KCUpr003a), TUucaxapuibl
(caxapo3a, JlaKTo3a) MW TONMcaxapuabl (Kpaxmaji, TJIMKOI'eH, IeJUII0I103a).
buonoruueckue pyHKIMM YriIeBOIOB.

Jlunuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. [ 'UapoduIBHO-
ruapodoOHbIe  cBoiicTBa. buonormyeckue ¢ynknun JumunoB. CpaBHEHHE
yTJIEBOJOB, OCIKOB U JIUMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hyxkneornaer — MOHOMEpBI
HyKJIenHOBbIX kKucioT. Ctpoenue u ¢ynkuun JHK. Crpoenne u pynkuuu PHK.
Buner PHK. AT®: ctpoenne u GpyHKIIH.

[utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3aUMOAECHCTBUS
ujed u (HakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUECHUS KIIETKHU.

Krnerka kak nenoctHas sxuBas cuctema. OO1ue npru3HaKky KJIETOK: 3aMKHYyTast
HapyxHass MmemOpana, monekynbl JIHK kak reHermueckuit ammapar, cucrema
CUHTE3a Oelnka.

Tunbel KJIETOK: »yKapuoTHYecKass MW mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHHUs TpokapuoThyeckor kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
AYKapUOTUYECKOW KJIeTKU. OCHOBHBIE OTJIWYUSL PACTUTENbHOM, >KUBOTHOM U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIE€TOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX
dbynkiuu. [nazmarnueckas memOpana, e€ cBoicTBa u QyHkiuu. [luTomnasma u eé
opranounbl. OmHomemOpanHbie opraHownabl kietku: OIIC, ammapar I'ombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHJPWH, IUIACTHUJBL.
[Tpoucxoxenne MUTOXOHApUM u macTua. Bunpbl mmactun. HememOpannbie
OpPraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPHUOIU, PECHUUKH,
KryTUKU. QyHKIIMN OPraHOMIOB KJIETKU. BKitoueHns.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Jnarpammbl: «PacripenenieHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B )KUBOW MPUPOJIEH.

Tabmuupsl u cxemsl: «llepuoanydeckass TabaUIAa XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJIeKyJbl Bo/Ib», «brocunTes Oenka», «CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciotel. [JHK», «Ctpoerne Monekybl



AT®», «CTpoeHHE J2YKApUOTHYECKOU KIIETKW», «CTpOEHHE KUBOTHOM KIETKWY,
«CTpoeHue paCTUTENbHON KIETKN», «CTpPOEHHE MPOKAPHUOTUYECKON KIIETKUY,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHWE JJIS IPOBEIACHHUS
HAOJIFOICHU, W3MEPEHH, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie u nNpakTU4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «lM3ydeHune KaTaIUTUYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIJIa3hbl WK KaTaJiasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KJIETOK PaCTCHHIA,
KUBOTHBIX U OakTepHil MOJ] MUKPOCKOMOM Ha TOTOBBIX MHUKpONpENnaparax U MX
OMHUCAHUE.

Tema 4. ’Ku3HeneATeIbHOCTh KJICTKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JTUCCUMMWISIIUS  (SHEPreTUYecKnii OOMEH) — JBE CTOPOHBI E€IMHOI0 Ipoliecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMU B TOHWMAaHHU
MeTaboau3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepMeHTOB B
0OMEHE BEIlleCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas (a3bl (oTocuHTE3a. Peakmnuu
dbotocunTeza. DPhekTUBHOCTh (HOTOCUHTE3a. 3HaUCHHE (HDOTOCUHTE3A ISl KU3HU
Ha 3emyie. Bnusinue ycnmoBuii cpenbl Ha (POTOCHHTE3 U CHOCOOBI TTOBBIIIEHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIHe OaKkTepru. 3HAYCHHE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMIIE.

DHeprerruueckuii oOMeH B KJeTke. PaciuersieHue BelIecTB, BBIJACICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KIIETKE. DTarbl YHEPTreTUIECKOro ooMeHa. [ mukonus.
Bpoxenne u ero Buabpl. KucinopogHoe OKUCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPPHEKTUBHOCTh FHEPTETHUECKOTO OOMEHA.

Peaknun wmatpuuyHoro cuHre3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzammsi reHetudeckoil mH(poOpManuu B KIETKE. |'€HETUYECKU KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Mmatpuunslii cuaTe3 PHK. Tpancnsauus — OnocuHTes
Oenka. Ortanbl TpaHcasuuu. KomupoBaHue amMuHOKUCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Hexknerounsie ¢popMbl ku3HN — BUpYChl. Uctopust oTkpeiTus Bupycos (1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKU3HEHHOTO IUKJIa BHUPYCOB.
bakrepuodaru. bone3snn pacTeHui, JKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduinura yenoeka (BUY) — Bo3oyaurens CIIM/]a.



OOpaTHas  TpaHCKpuIlus, peBepraza W uHTerpasza. lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel muTaHusy, «Merabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTnueckuit Komny,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbINM nukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

OGopynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIETKU», MoAelb cTpykTypbl JTHK.

Tema 5. PasMHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, win >KU3HEHHBIM LUK kieTku. WHTepdaza U MUTO3.
[Iponecchl, mpotekaronue B uHTepdaze. Perukanus — peaxkiys MaTpUUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIuTuionHeIi W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI.
[uTonornueckue OCHOBBI PAa3MHOXKEHUS W  MHIUBUAYAIbHOIO  PA3BUTHUA
OpPraHu3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJIOrHYeCKuid CMBICII MUATO34.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bujnsl 6ecrnosoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- U MHOI'OKJIETOYHBIX,
CIOpooOpa30BaHNe, BETETATUBHOE pa3MHOKeHUE. MIcKyccTBEeHHOE KIOHHpPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €T0 OTINYHS OT OECTIOIO0TO.

Meiio3. Cragun meio3a. [Ipouecchl, NMpoUCXOJAIIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUA TOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHMIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHUSI SMIIEKIETOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorene3). Jtanbl SMOPUOHATBHOTO PAa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHAJILHOTO Pa3BUTHUS: MpsAMOe, HempsaMmoe (IMYMHOYHOE). BrnusiHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne knerku Oakrepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus JHK», «Mwutos3y,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKOMMUTAIOIINX U
4eJloBeKa», «OCHOBHBIE CTaJIUN OHTOT€HE3A).

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKOTTUTAIOLIETO», «SHIEKIeTKa MIEKONUTameroy, «KapruoknHe3 B KIETKax
KOpEIlKa JyKa», MAarHUTHas MOJENb-almuiukanus «JleneHue KIeTku», MOJEeNb
JIHK, monens metadha3HON XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

JlaGopatopnass pabora No 3. «HaOmromeHne MuTO3a B KJIETKAaX KOHYHUKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pabora Ne 4. «lM3ydeHHe CTpOEHHs TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BUTHs T€HETUKUA. POb IUTONIOTUM
U SMOpPHOJIOTHMH B CTAHOBJIGHUM TEHETHKU. BKIIam pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeToApl TEeHETHKU (TUOPUIOIOTUYECKUH,
IUTOI€HETUYECKUI, MOJEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHbIE T'€HETHUUYECKHUE
noHATUA. [ eHeTnueckas CHMBOJIMKA, UCTIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHuenem.
MoHorubpuHOe CKpelMBaHWe. 3aKOH eIWHOOOpaswsi THOPHUIOB TEPBOTO
nokoJjeHus. [IpaBuno 1OMMHUPOBaHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHMUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHMS.
AHanuzupymouiee ckpeimunBanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEIUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

CuermenHnoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cierieHHOMY
HaCJIeIOBAaHUIO TeHOB. HapyllieHre clierieHrs FeHOB B PE3YJIbTAaTe KPOCCUHTOBEPA.

XpOoMOCOMHas TEOpHs HACIIEICTBEHHOCTHU. [ eHeTnYecKue KapThl.



I'enernka mosa. XpoOMOCOMHOE OMNpENENeHHE MO0JIa. AYyTOCOMBI U MOJOBBIE
XpoMocoMbl. ['omMoramerHble W TeTeporamMerHnle oOpranu3mbl. HacnemoBanue
MIPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XaPAKTEPUCTHUKA
MOAUGUKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbIN psijl U BapualluOHHAS KPUBas.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKK U HX
HOpMa peaknun. CBoicTBa MOAM(PUKAITMOHHON U3MEHINBOCTH.

HacnencrBennasi, Wjid TeHOTUIHMYECKAas, HW3MEHUYMBOCTh. KoMOUHAaTHBHas
U3MEHUYMBOCTh. Meiio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaloHHasi ”3BMeHUYMBOCTh. Kitaccudukanys Mmyraiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTaruii. MyTareHnbie (pakTopshl.
3aKOH r'OMOJIOTMYECKHX PSAJOB B HAaclIeACTBEHHON n3MenunBocty H. M. BaBuioga.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYMUBOCT.

I'enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbI T€HETUKH
YyeJ0BeKa: reHeaJIOTMYECKUM, OJTM3HEIIOBBIN, IIUTOrCHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOUIBIO
[1I1P-ananu3a. HacnencTBeHHble 3a0o0jieBaHMS YEIOBEKA: T'C€HHBIE OOJIC3HH,
00JIe3HN C HACJEACTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBOJOBbIC KieTKU. [IpuHIUIBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPOGUIAKTUKYI U JICYEHUS TeHETUYECKUX
Oose3Hel. MenuKko-reHeTUYeCKOe KOHCYIbTUPOBAHHWE. 3HAUCHUE MEIUIIMHCKON
TEHETUKU B MPEAOTBPAICHUY U JICUYEHUU T€HETUYECKUX 3a00JI€BaHMI YeTTOBEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukosn, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

Tabmutiel 1 cxeMbl: «KMOHOTHOPHTHOE CKPEIIIUBAHKE U €T0 IIUTOTCHETHYECKast
OCHOBA», «3aKOH PaCIICIUICHUS U €r0 IUTON€HETUYECKAask OCHOBAY, «3aKOH YHCTOTHI
ramery, «lurubpuanoe ckpenmBanuey, «L{uronoruueckue OCHOBBI TUTUOPUTHOTO
CKpemuBanusay, «Menosy, «BzanMonencTBie ajiebHbIX T€HOBY, «I €HETHYECKHne
KapThl PACTCHUH, )KUBOTHBIX M 4YEIIOBEKa», «l'€HeTHMKa moiyiay, «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CIIEIJICHHOTO C MoJIoM», «KapHOTHUIIbI 4YelloBEeKa W KMBOTHBIX),
«Buapl n3meHunBOCTH», «MoaudukanmoHHas M3MEHYMBOCThY», «HacnemoBanue
pesyc-dakropay, «I'eHeTuka rpynm KpoBu», «MyTarimoHHass K3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anmMKkauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBaHue», «JluruOpuanoe ckpeuuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTpemnapaTt «/Ipo3odunay (Hopma, MyTaiuu GopMbl
KPBUIbEB M OKPACKH Tema), repbapuii «I opox moCceBHON.



JlaGopaTopHble U IpaKkTH4eckne padoThbl:

JlabGoparopnasi pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTHOPUAHOTO M
JUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI Ha TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGoparopnas padora Ne 6. «M3ydeHne MoauUKAIIMOHHOW U3MEHUUBOCTH,
MIOCTPOEHHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHast pabora Ne 7. «AHanu3 MyTaiuil y apo30¢uiabl Ha TOTOBBIX
MHUKpONpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocraBieHue U aHajdu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M Ipolecc. 3apOXKACHUE CENEKIUU U JTIOMECTUKALMSL.
Yuenne H. Y. BaBunoBa o ieHTpax NpoUCX0KI€HUS 1 MHOT000pa3us KyJIbTYPHBIX
pactennii. LIeHTpbl NponCcX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI 1 MHAMBUAYAJIbHBIA OTOOPHI B
CEJICKIIMU DPACTEHUM M JKMBOTHBIX. OIlEHKa 3KCTepbepa. biIM3KopoACTBEHHOE
cKkpemrBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rudpuauzanus u e€ ycnexu. cKyccTBEeHHbIM MyTareHes U rnoy4yeHue
NOJUIUIONIOB. JIOCTHXKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonmorus Kak oTpaciib NMPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. JTallbl
co3ganusi pexkomOuHantHod JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
uHxeHepud. Kiierounsle KyapTypbl. MUKPOKIOHAJIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Dkonoruueckue U dtudeckue — mpodimemp. MO —  reHermuecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. W. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnunbl U cxembl: Kapta «lleHTphl MNPOUCXOXKIEHUS W MHOTr000pa3us
KYJIbTYPHBIX pacTeHuil», «[lopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenunity, «OtnanéHras rudpuausanusy», «Padorsl akagemuka M. ®@. ViBanoBay,
«[lomumnongus», «OObEKTbl OHOTEXHOJOTHM», «KIleTOUHbIE KYyJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJIsIKH TIOAOB M KOPHEIIONO0B JUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03HCTBEHHBIC PACTCHUSY.

JlabopaTopHble U paKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOJbI W JIOCTWXKEHUSA CEJIEKIIMM PACTCHUW W
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,



COPTOMCIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aDOpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBosIroMOHHAsE OMOJIOTHSA.

[Ipeanocbulku BO3HUKHOBEHHSI JBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B OMosioruu. BiusiHue SBONIOLMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa HBoMOIUU. [lalleoOHTOIOrMYECKHE: TOCIIEN0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u pazianune GpayH u (Gaop MaTEpUKOB U OCTPOBOB.

DOMOpHUONIOrMYeCKHe: CXOJACTBa M pa3iuuusi 5SMOPHOHOB pa3HBIX BHIIOB
NO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKUE: CXOICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJIIMYECKMX MyTeH y BCexX
OpraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHHS
napBUHU3MA. J[BWOKYIIME CHUJIBI HBOJIOIMU BHUIOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXEHHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boionu (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

MuxkpoaBosntornus. [lomynsius kak eAuHUIA BUIa U BOJIOINH.

JBrxyimye cuiabl ((hakTOpbl) SBOMIONMU BHIIOB B MpUpoje. MyTalMOHHBIN
npoiiecc U KOMOMHATUBHAs M3MEHUMBOCTH. [lOMynsiiMOHHBIC BOJIHBI U JApPEud
reHoB. M3omdius u Murparusi.

EctecTBennbiit or60op — HampaBistonuii ¢akrtop sBoionun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3Botouuu. I[Ipumepsl
IPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMop(03bl ¥ UIMO0AIANTALIUH.

Bun wu BumoobpazoBanue. Kputepum Buma. OcHOBHbie  (OPMBI
BHUI000pa30BaHus: reorpadudeckoe, IKOJIOTHIECKOE.

MakposBomonus. DPopMbl  HBONIONUU:  (UIeTHYECKasd, JIUBEpreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoopaTuMocTh 3BONTIOIUH.

[IpoucxoxkieHne OT HecleUUaTIu3upOBaHHBIX NpenakoB. [Iporpeccupyromias
crnenquanu3anusi. AJanTuBHAs paguanus.

JdeMoHcTpanuu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mroanep, A. H. CeBep1ios.



Tabmuupl u cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apObIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOppObI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroodpasue cCOpTOB pacTEHUN»,
«MHoroobpasue  TOpOA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas
U3MEHUYUBOCTEY, «ApoMopdo3sl», «amoamanrammm», «OOmas aereHepanusy,
«/IBmxymme cunsl 3Bomoonum», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsunay», «boprba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUm000pa3zoBaHuey, « IKOJIOTHIECKOE BUI000PA30BAHKE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HAOOp IJIOOB M CeMsH, KoyuieKuus «lIpumepbl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MojieNlb «OCHOBHBIE HAIpPaBJICHHUS JBOJIOLMHNY, 00BEMHAS MOJIETh
«CTpoeHue ToJI0BHOI'0 MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoJekius «@DOpMbI COXPAHHOCTH
MCKOMAeMbIX JKMBOTHBIX M pacTeHWi», Moaenb ammukanus «llepexpéct
XpOMOCOMY, BIaXxHbI€ Npenaparsl «Pazpurue HacekoMoro», «Pa3BuUTHE JIATYIIKNAY,
mMukponpemnapart «Jpozoduna» (Hopma, myTaruu GopMbI KPBUIEEB U OKPACKH TEIa).

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYESCKOMY
KPUTEPHUION.

Jlaboparopnas pabota Ne 2. «Onmcanue mprucrnoco0IEHHOCTH OpraHu3Ma u e€
OTHOCHUTEIIBHOTO XapaKTEPay.

Tema 2. Bo3HMKHOBEeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble TpEeACTaBIEHUs O 3apOXKICHUM KU3HU. HayuHble TUnoOTE3nI
BO3HMKHOBEHUSl KM3HM Ha 3emje: abOuoreHe3 W maHcrepMus. XuUMUYecKas
ABONIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPAKACHNE XUMUUYECKOM 3BONIIOIMK. HayanbHbie ATarbl
ouonornyecko sBomonuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. llepBble KIETKM W WX SBOJIIOLHUS.
DopMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuogaM. Karapxeil. Apxeickas u
nporepo3oiickass 3pel. llaneosoiickass spa u €€ mepuoabl: KEMOPHICKUH,
OpPJIOBUKCKUH, CUITYPUUCKU, TEBOHCKNW, KAMEHHOYTOJIbHBIM, TIEPMCKHH.

Meso30iickas 3pa U €€ epuoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3oiickas »3pa W €€ TMepuoApl: MMAJICOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOI€HOBBIM.

XapakTepUCTUKA KJIMMAaTa M IeOJIOTUYECKUX MporueccoB. OCHOBHBIE JTaIlbl
ABOJIIOIMM PACTUTEIIBHOIO M KMBOTHOIO MHUpa. ApomMop(]o3bl y pacTeHud u
XKUBOTHBIX. [losiBNIEHME, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.



CucremMa OpPraHM4ecKOro Mupa Kak OTpaxkeHue »3Boiouud. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIOLUS YeToBeKa. AHTPONOJIOrus Kak Hayka. PazBurue npeacTaBieHuit o
IPOUCXOKIECHUU 4YenoBeKa. Meroasl H3ydeHus aHTponoreHeza. CxonctBa H
pa3IuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTpornorenesa. HacneacrBeHHas UI3MEHYUBOCTh
U ecTeCTBEHHBIN 0TOOp. OOIIecTBEHHBINM 00pa3 >KW3HH, H3TOTOBJICHUE OpYAH
TPYZJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbid, Yenosek npaAmoxomsamui, YenoBek HeaHAepTalbCKul, YermoBek
pa3ymHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJIOBHOI'0 MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  PACBl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuaibHAas),  MOHTOJOHJIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHMSAM CYIIECTBOBAaHMs. EJMHCTBO 4YENOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEMBI», «Pa3BurHe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KJeTKay,
«IIpokapuornueckas kierka», «COBpeMEHHasi CHCTEMA OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpPT CTPOCHHUS 4YEIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHeimme mogm», «/IpeBHue mogm», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKue pacb».

O6GopynoBanue:  mymsixu — «lIpoucxoxzaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHBbOHIIA), CIIECNKH WU
U300pa)KEHUs KaMEHHBIX OpYAUl TEepBOOBITHOIO 4YelOBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TEOXpPOHOJOTHYECKas TaOiuIa, KOUICKIus «DOopMbI
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckas padora Ne 1. «/3yyeHue uCKoOmaeMbIX OCTAaTKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKIIHSIX.

DKcKypeust «IBONIOLUS OPraHMYECKOro Mupa Ha 3emsie» (B €CTECTBEHHO-
HAY4YHBIN WK KpaeBeIuyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKIIAs CpPeaa.



DKoJorusl KaKk Hayka. 3aJaud U pa3zenbl 3KOJOoruu. MeToabl HKOJIOrHYECKUX
UCCJIeIOBaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckne (aktopel. Kiaccudukamms skomorudeckux (aKkTOpOB:
abuotnyeckue, OWOTHYECKHME U aHTPOIOTreHHble. JlefcTBUE HKOJIOrMYECKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AOGuotnueckue (GakTOpbl: CBET, TEMIEPATypa, BIAKHOCTh. DoTomepruoansm.
[IpucniocoOnennss  OpraHM3MOB K JACUCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buornueckue daktopsl. Buabl OMOTHUECKMX B3aUMOICUCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cUMOM03 U ero ¢opmsel. [lapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHne OWOTHUYECKUX B3aUMOJEWUCTBHUI J/Ji1 CYUIECTBOBAHUS OpPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyisaiuu. (OCHOBHbIE IOKa3aTeln
HOMYJISIUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, HPUPOCT,
Murpaius. J[mHaMuka 9uciI€HHOCTH MOMYJISIUY U €€ peryJisiusl.

JdeMoHcTpanuu:

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

Tabmuuel u cxembl: kapta «lIpupognsie 30Hb1 3eminy, «Cpeabl OOUTAHMS
opranuzMoBy», «®Poronepuonusm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH TOMYJISAIMU HHPY30pUH-TY(Penbkuy, «[lumieBsie memnm».

JlabopaTopHble M IpaKkTHYecKHe padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUS».

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «[loncyér mioTHOCTH NOMyISIUUN Pa3HbIX BUAOB
pacTEHU.

Tema 4. Coo0mecTBa M 3K0JI0rH4YeCKHe CHCTEMBI.

CooOmecTtBo oprann3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momuHantel. CBSI3U B
OHOILIEHO3E.

Dkonoruueckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHo3e. @OYHKIIMOHAIbHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB U MOTOK SHEPIHH B HKOCUCTEME.
Tpoduueckue (munieBbie) ypoBHU SKOcUcTEMBI. [IuiieBbie nienu u cetu. OCHOBHbBIE
MOKA3aTeN JKOCHCTEMbI: OmoMacca, TPOAYKIUS. ODKOJIOTHYECKUE TMMHPAMUIIB:



OPOJYKIIUH, YMCICHHOCTH, Ouomacchl. (CBONCTBA SKOCHCTEM: YCTOMUHUBOCTS,
camoperyJssinus, pazsutue. CyKueccus.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCUCTEMAa XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOTEHHBIE ~ AKOCHUCTEMBI.  ATPO3KOCHUCTEMBIL.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (axkTop ycToluuBOCTH HKOocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'paHuiisl, cocraB U CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
r100aNbHOM dKOcHCTEeMbl. J[MHaMHueckoe paBHOBECHE W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHUYECKUE IIUKIIBI JIEMEHTOB (yIiepoJa,
azora). 3oHaNbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHbie U3MEHEeHUs B Ouocdepe.
I'moGanpHBIC SKOTOrHYeCcKUue IPOOIEMEI.

CocyiiecTBoBaHHEe MPUPOBI U YenoBeuecTBa. CoxpaHeHue OMopazHooOpasus
KaK OCHOBa ycTOM4YMBOCTH Ouocdepbl. OcHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX HCTONb30BaHuE. JlocTiKkeHrs OMOOTUHM U OXpaHa
PUPO/IBI.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier 1 cxemsl: «llumieBsie 1menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogueie cooOmiectBay, «llemu nuTtaHus», «IKOJOrMUECKas MUPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IHPOKOIUCTBEHHOrO Jiecay, «IKOocUCcTeEMa
XBOMHOro jeca», «buoneHos Bogoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOr€HHBIE BO3JAEHUCTBYS HAa IPUPOAY», «BaKkHENIINEe NCTOYHUKHU 3arpsI3HEHUS
BO37lyXa M TPYHTOBBIX BOj», «[louBa — BakHEWIass cocTaBisitonias ouocheps,
«®akTtopel  gerpajauuud  nouB»,  «llapHukoBblii  3dekT»,  «DakTOpHI
PaAMOAKTUBHOTO 3arps3HeHuss Ouocdeprb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIEH.

O6opynoBanue: Mopenb-ammIukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, Kouiekiuu «buoienosy, «BpeauTtenu BakHEHTHX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», repOapuu 1 KOJIJIEKIIMA PACTEHUH U )KUBOTHBIX,
NpUHAJISKAIINE K PA3HBIM SKOJIOTHUUECKUM TpyIaM ogHOro Buja, KpacHast kaura
Poccuiickoit  denepanun, H300paKeHUsT OXpaHSAEMBIX BHJIOB PACTCHUU U
KUBOTHBIX.



IINIAHUPYEMBIE  PE3VJIbTATbI OCBOEHHUSA I[IPOIT'PAMMBI 110
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3yJibTaTam
OCBOEHHUS  OOy4YaloLIMMHUCS MPOrpaMM  CpelHEro oomero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pE3yNbTaTOB OCBOCHMs mpenmera «buomorusy»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNWE O0YYAIOIIMMHUCST POCCUICKOM
IPAKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0, HaJIM4he MOTHBAllMM K  OOy4YeHHIO  OHOJIOTHH,
IIEJICHATIPABIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHWW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W MCTOPHYCCKUX TPATUIIUN DPa3BUTHS OHOIOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIHOCOOHOCTHh OOYyYarou[uxcsi pyKOBOJACTBOBAThCS B CBOEH
JESITeNIbHOCTU IIEHHOCTHO-CMBICJIIOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJOTMYECKOTO0  O0pa30BaHWs, HAIMYWE DKOJOTHMYECKOrO0 IPaBOCO3HAHUS,
CITOCOOHOCTH CTAaBUTh IICJIM U CTPOUTD KU3HCHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS Mpeamera «buonorus» gocTUrarorcs B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATENbHOW JCSATEIILHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMU B TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE IMpaBHUIAMH W HOpPMaMH
MOBEJICHHUSI U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMO3WIMM JUYHOCTH, MATPUOTHU3MA,
YBOXEHUS K 3aKOHY U MPABOIOPSJIKY, YEIOBEKY TpyAa M CTapIieMy MOKOJICHHUIO,
B3aMMHOT'O YBa)XEHUsS, OEpPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACICAHIO H
TpaJMIIMsIM MHOT'OHAIMOHATIBHOTO Hapona Poccuiickoit deneparuu, npupoae u
OKpYXaroUIen cpele.

JIM9HOCTHBIE pE3yJabTaThl OCBOCHHS Yy4ueOHoro mpemmera «buomornsy
JOJIKHBI OTPaXKaTh TOTOBHOCTh M CLIOCOOHOCTH O0YUYaOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpHEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE XKU3HEHHOTO
OTbITA U OTBITA JICATEIILHOCTH B IMPOIIECCE pPeaiu3allii OCHOBHBIX HaIPaBJICHHI
BOCIIUTATENILHON JEATENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMH 00YUJaIOMIErocs] KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIICCTRA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHNE 3aKOHA
U TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATEILHOCTU IIPH CO3/IaHUU YUSOHBIX
NPOEKTOB, pEIICHWH Yy4YeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C pa3HbIMU YOCXKICHUSMU, KYyJIbTYPHBIMU LIEHHOCTSAMU U
COITMAILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHMYECTBY B MPOLECCE COBMECTHOTO BBIITOIHEHUS
y4eOHbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 33Jlad, YBaXKUTEIbHOIO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN NEATEIBbHOCTH;

2) NATPUOTHUYECKOT0 BOCIIUTAHUS

c(hopMUPOBAHHOCTH POCCUUCKON rpak IaHCKOW MEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Tepesi PoauHoM, ropioctu
3a CBOM Kpau, CBOK PoauHy, CBOM S3BIK M KYJIbTYpPY, HPOLUIOE M HACTOSAILIECE
MHOT'OHAIIMOHAJIBHOTO Hapojaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOJbI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHE OWONOTWU, TOHUMAHUS 3HAYCHHWS] OWOJIOTMM B TO3HAHUM 3aKOHOB
MIPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 OOIIEeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyh0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW pOCCUNCKOT0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOT'O WU
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIIECHU;



NOHUMAaHHE SMOLMOHAIILHOTO BO3JEHCTBUS AKUBOM NPHUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocmuTaHus, (GOPMHPOBAHUS KYJLTYPHI 310POBBS M
IMOIMOHAJILHOI0 0J1ar0NOJyYHus:

MOHUMAaHME U peaau3alius 3J0poBOro U 0€30MacHOro oopasa KU3HH (310pOBOE
nUTaHue, COOJII0/IEHNE TUTUEHUYECKUX MTPABUJI U HOPM, COATaHCUPOBAHHBIN PEXXUM
3aHATHM W OTHObIXa, peryiasipHas (Qu3nyecKkas aKTUBHOCTH), OEpEeKHOrO,
OTBETCTBEHHOIO0 U KOMIIETEHTHOI'O OTHOIIEHHS] K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HHIMBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBbIO U KU3HHU JIOCH;

OCO3HAHHE TIOCTEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (yIOTpEOICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATENLHO
BBITIONTHATH TaKYIO JIEATEIbHOCTD;

WHTEPEC K Pa3IMyHBIM cepaM MPOPECCUOHAIBHON ACSITEIbHOCTH, YMCHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHI0O U C€aMOOOpa30BaHHMIO Ha
MIPOTSI)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOAE KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyIlECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJIOTHYECKOH KyJIbTYphl: MPHOOPETEHHE OMbITA
IUTAHUPOBAHUS TIOCTYIIKOB M OIEHKM WX BO3MOXHBIX TOCICACTBUNA IS
OKpYXarollen Cpebl;

OCO3HAHHE TJI00aTBLHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM W MyTed ux
peLIeHMUS;

CIIOCOOHOCTDH UCIOJIb30BaTh MPUOOpPETaEMble IPU U3YUEHUHN OMOJIOr MU 3HAHUS
U yMEHUS TpU  pEIIeHHH MpodJieM, CBS3aHHBIX C  PalMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOIOJIEeHMEe  MpaBWil  TOBEAEHUS B IMPHUPOJE,
HANpaBJIICHHBIX Ha COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHIOB,
AKOCHUCTEM, OHoChephl);



AKTUBHOE HENPUITUE AEUCTBUN, IPUHOCAIIMX BPE OKPYKAIOLIEH PUPOTHOM
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONPUSATHBIE 3KOJOTMYECKHE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEHCTBUI U NPENOTBPALLIATH UX;

HaJIU4Ue Pa3BUTOIO YKOJOTMUYECKOIO MBIIUICHUS, JKOJIOTHYECKOU KYIbTYPBI,
OIBITA JEATEIBbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTUIO B IIPAKTUYECKOU AEATEIBHOCTH HKOJIOTMUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUaJIore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3ZHAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIBbCKOM KYJIBTYpPhl KaK CpEICTBA
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U ITO3HAHUS MUPA;

NOHMMaHue creuupuky OHOJIOTMM Kak HayKH, OCO3HAaHHMs €€ poiau B
(opMUpPOBaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
NpEICTaBICHUs 00 OKpYKAOUIEM MHpPE KaK O €IUHCTBE MPUPOJbI, YETOBEKAa U
oOlIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYUMOCTH OHOJIOTUU IS COBPEMEHHON LMBUIU3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS pPAa3BUTHSA MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJEMbl  pPa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAa U3 INIOOATBHBIX YKOJOTMYECKUX MPOoOsieM U
oOecrieyeHusi  mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUYECKUX 3HAHUM B LEIIX
NOBBIIEHU OO0IIEN KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOW I'PaMOTHOCTU OOydarommxcs, (GopMupyeMoi
NpY U3Y4EHUU OMOJIOTHH;

IIOHUMAHME CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHUS [UIs aHalu3a |
OOBSICHEHHUS SIBJICHUU OKPYXKAIOLIEr0 MUPA U MPOUCXOALIIMX B HEM M3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAHUE LICHHOCTU HAY4YHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO NESITENbHOCTD MHANBUAYAIBHO U B IPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBAHHUIO U
caMoO0Opa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHONOTHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI y4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJaronuXxcs
MEXTUCIIUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TTOHATHUS, OTPAYKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIeNU(HUKYy METOJO0B TIO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPIusi, SABJICHHE, MPOIECC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClIeIOBaHNe, HAOI0IeHEe, U3MEPECHHE, DKCIIEPUMEHT | APYTHX ), YHUBEPCATbHBIC
yueOHble JeicTBUs (ITO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE, PETYJSTUBHBIC),
oOecrnieunBaromue GopmupoBanne GyHKIIMOHATHBHOW IPAMOTHOCTH M COIUATIBHOM
KOMIIETEHIIUM  OOYyYaIOIMUXCS, CIOCOOHOCTh OOYYAIOIMXCS  HMCIOIL30BaTh
OCBOCHHBIC MEKIUCITUTUTMHAPHBIC, MUPOBO33PCHYECKHE 3HAHUS ¥ YHUBEPCAITHLHbBIS
yueOHbI€ JIEUCTBUSI B TIO3HABATEIHLHOM U COIMATIBLHOM MPaKTHKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHUS IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus TOJKHBI OTPaXXaTh:

Ogaanenne YHHBepPCAJIbLHbIMH yueOHBIMU MO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a3oBbIe JJornYecKme JelHcCTBHS:

CaMOCTOSATETTLHO  (OPMYNHpPOBAaTH W AKTyaIM3UpPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHayM3a, CUHTE3a, CPaBHEHUS, KJIacCHU(pUKAIIUN, 0000IIEeHMS ), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIACTATH WX XapaKTEPHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMH);

ONpeAeNsITh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIILHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUSA ISl OOBSICHEHUS (DAKTOB U SIBICHHI
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE paCCyXKIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

NPUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA ISl TPE/ICTABIICHHUS CYIIIECTBEHHbIX
CBS3€H M OTHOUIEHWH B M3y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
NIPOTUBOPEYHMA PA3HOTO PO/A, BBISIBICHHBIX B Pa3IMYHBIX WH(HOPMAIMOHHBIX
UCTOYHUKAX;



pa3palaThiBaTh IJIaH pEUICHUs MPOOJIeMbl C YYETOM aHalM3a HMEIOLIUXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATENBHOCTH;

KOOPJAMHUPOBATH U BBIIIOJIIHATH pa0OTy B YCIOBHUAX PEATbHOI0, BUPTYaIbHOI'O
U KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE TeliCTBHS:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAaMHU  pa3pelieHus MpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PElIECHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

UCIIOJIb30BaTh pAa3IMYHbIE BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €ro HHTEpPHpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX U COIIMATBbHBIX TPOEKTOB;

¢dbopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSIMU U METOAAMU;

CTaBUTh M (opMynaupoBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbLHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJlM3UpOBATh 3aj/iady,
BBIJIBUTATh TUNOTE3Y €€ pellleHUs, HAXOAUTb apPTYMEHTHI ISl J0Ka3aTEIbCTBAa CBOMX
YTBEPKJECHUMN, 33]1aBaTh MapaMEeTPhl U KPUTEPUU PELICHUS;

AHAJM3UPOBATH IMIOJYYECHHbIE B XOJE€ pEUICHUA 3aaud pPe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYyaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYHIECTBJIAThH 1IE€JICHANIPABICHHBIA TOUCK TEPEeHOca CPEJCTB M CHOCOOOB
JEHCTBUS B MPOPECCHOHABHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO OOJacTH
KU3HENEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX TPEIMETOB;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINUE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIUHU (TEKCTE yueOHOIro
nocoOusi, Hay4YHO-NONYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ T0OCTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;



(dbopMyIMpOBaTh 3aMPOCHl U TMPUMEHSTHh PA3JTUYHBIE METOIBI MPHU TIOUCKE |
otbope Ouonornueckod MHMOpMaLK, HEOOXOIUMOM JJIsi BBITTOJHEHUSI YYEOHBIX
3ajad;

NpUOOPETaTh OMNBIT MCIOIB30BAHUS HMHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MUCIIOJIb30BAHUS PA3TUIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckon nHpopMaru (CXembl, TpaduKu, TUarpaMMbl, TAOIUITbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ouojornyeckord HHQpOpMalME: MPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKW U CUMBOJBI, (HOpMYsbl, abOpeBHATYpy, HOMEHKIATYpY,
UCTIONIb30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CPEACTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMM  pACIIO3HABAHUS M 3alUThl  WHGOpMAIWH,
nHGOPMAITMOHHON 0€30MacHOCTH TUYHOCTH.

OByajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) oOmenmue:

OCYHIECTBIISTh KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WIM JUCKYCCHUU TIO CYIIECTBY OOCYXKIaeMou TeMbl (yMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3aJ1ayd, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA JAPYTMX YYaCTHHUKOB
JIMAJIoTa Uik JUCKYCCHUN);

pacmio3HaBaTh HeBepOabHBIE CpEACTBA OOIICHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHKHOBEHHWS KOHQIMKTHBIX CHTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIOJCH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHHUE K COOCCETHUKY
U B KOPPEKTHOU (popme GopMyITUpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JIesITeJIbHOCTh:

MIOHMMATh M HCIIOJH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHJIUBHIYaJIbHOM
paboTHI MPH PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IpPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOJICHCTBUS MPU PELICHNN YyueOHOM 3a1a4H;

BEIOMPAaTh TEMAaTHKy M METOJbI COBMECTHBIX IEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB U BOBMOYKHOCTEH KaX/I0T0 YcHa KOJIJICKTHBA,

OpUHUMATh  1[€TM  COBMECTHOW  JESATENbHOCTH, OpPTraHU30BBIBaTH |
KOOPJIMHUPOBATh JEUCTBUSA 10 €€ JOCTHMKCHHUIO: COCTABJIATH IUIAH JCHCTBHM,



pacnpenensaTb pojid ¢ Y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh pe3yJbTAThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH bl B OOLIUI
pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

IpeaIaraTb HOBBIE NIPOEKTHI, OLEHWBAaTh WIEHU C TO3ULUUNA HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIMUHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJyaieHHE YHHBEPCAIbHBIMH PeryIsiTHBHBIMH ACHCTBUAMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIS BBISBICHUS MpoOJIeM M UX
pellIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIIX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUU LEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHSIX M MOCTYIKAax IO OTHOUIEHUIO K YKUBOU IMPUPOJE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEJILHO OCYILECTBIISATh NO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa3oBaTEIbHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIHO COCTABJIATh IJIaH PELICHHs IPOOJIEMBI C YUETOM UMEIOLIUXCS
pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUA;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIAM;

BJIAJE€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pE3YJIbTAaTOB U
OCHOBAaHHM, UCIOJ30BaTh MPUEMBI PeICKCUU NJis OLEHKH CUTYyallu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OIIEHUBAaTh PUCKM U CBOEBPEMEHHO IMPUHUMATH PEIIEHUS MO0 HX
CHIKEHHUIO;

IPUHUMATh MOTHBbI M apryMEHTbl APYrMX MpPH aHAIN3E PE3YIbTATOB
NEeATEIbHOCTH;



3) npuHATHE ce0sl M IPYTHUX:

NpUHUMATh ceOsl, TOHNUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTyMEHThl JPYrUX TMPH aHAIU3E Pe3yJbTaToB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3UIMHU APYTOro YEJIOBEKa.

IHNPEIMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s yaeOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 1O OCBOEHUIO, HHTEPIIPETALUU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX y4E€OHBIX CUTYallUsiX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouonorueid. B mporpamme mnpeameTrHbie
pe3yIbTaThI MPEICTaBICHBI MO TOAAM O0yUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIHM OMOJIOTUHU B CUCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTHHBI MUpAa U HAy4YHOIO MHPOBO33PEHHs, O BKJIAJAE POCCUHCKUX U
3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OHOJOrUM, (YHKIUOHAIbHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBAaTh COJEpKAHHE OMOJIOTMYECKUX TEPMHHOB W TOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0oin3M (0OMEH BELIECTB U MPEBPAIIEHUE SHEPTUN),
roMeocTa3 (caMmoperyisuusi), YypOBHEBas OpraHU3alys JKUBBIX  CHCTEM,
CaMOBOCHPOMU3BEICHHE (PENPOAYKLHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJibHas J0rMa MOJIEKYJISIpHON Ouonoruu), 3akoHsl (I
Mennens, T. Moprauna, H. 1. BaBunoBa) u yuenus (0 IIleHTpax MHOroo0Opasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. . BaBuiosa), onpenensts rpaHUIbI UX
IPUMEHUMOCTH K KMBBIM CHCTEMaM,;

YMEHHE BJIJIETh METOIaMU Hay4YHOT'O ITO3HAHUS B OMOJIOrUM: HAOJIO/IEHUE U
ONMCAHNE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alUs U IIPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIJIBUIKEHNUE THUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTHU
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHME JIE€NaTh BBIBOJIBI
Ha OCHOBAHHH IOJYYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJENATh CYIIECTBEHHbBIEC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
OYKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BELIECTB M MPEBpALEHUS] SHEPIrUU B KIETKe, (poTocuHTE3a,
IUTACTHYECKOT0 W DHEPreTUYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHAUBHUIYAJbHOI'O pPa3BUTUSA OpraHHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHSATh MOJTYYEHHBbIE 3HAHUS IS OOBSCHEHUs OMONOTMYECKUX
IIPOLECCOB U SIBIICHUM, JUISl NMPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C Ienplo olOecreueHus Oe30macHOCTH CBOETO 3J0POBbS U 30POBbS
OKpPYXAaIOILIUX JI0JeH, COOI0IEHUST HOPM I'PaMOTHOT'O TIOBEICHMSI B OKpYKarouen
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH MCIOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOM ononoruu u OMOTEXHOIOTUi TUISt palMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

yMEHUE peuiaTh DSJIEMEHTApHble TI'E€HETMYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpElIMBaHWE, CIICTUICHHOE HACIeOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPUTHOTO CKpPEUTMBAHUS I TPECKAa3aHUsl HACIEIOBAaHUSI MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJIHATH JIA0OpATOPHbIE U MPAKTUYECKHUE paldOoThl, COOMIOAATH
npaBmiIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJAEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3JIMYHBIX UCTOUYHHUKOB (CpPEACTBA MACCOBOM MH(MOpPMAIIUK, HAYYHO-TIONMYJISIPHBIC
MaTepHallbl), STUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCIIEIOBaHUM B OMOJIOTHH,
MEUIIUHE, OMOTEXHOJIOTUY;

YMEHHE CO03/laBaTh COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ass OMOJIOrMYEcKyl0 UHPOPMALMIO M3 HECKOJIbKUX HUCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh OHIATHIHBIN amnmapaT OMOJIOTHH.

[IpenmerHble pe3yibTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce JOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHHUSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAYYHOM KApTUHBI MUpa U HAYYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUNUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWMH, (QPYHKUIMOHAIBHOU
TPAaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1ad4;

yYMEHHUE PACKPHIBATH COACPKAHNE OMOTOTUYECKUX TEPMHUHOB U MOHSATUI: BU/,
NOMyJIAUsl, TeHO(MOH, SBOJIONUSA, ABUXKYIIHE CUIbI ((aKTOpHI) HSBOJIOIUH,
NPUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PAKTOpHI,
DKOCHCTEMA, NPOAYUEHTH, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTAHUA,
AKOJIOTHUECKas MUpaMuIa, OoreorneHos, ounocdepa;



YMEHHE W3JIaraTh OWoNorudeckre Teopun (IBOMONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBONIOIMHN), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimieBoro cxoactea K. M. Bapa, depenoBaHusi TiaBHBIX HaIpaBICHUN U
nyreit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepnanckoro),
OTIPEENISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAM;

yYMEHHE BIIAJIETh METOJaMH HAYYHOTO ITO3HAHUS B OMOJIOTHU: HAOIOICHNE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUI, OpraHu3aius M MpOBEACHUE
OMOJIOTUYECKOTO YKCIIEPUMEHTA, BHIJIBI)KEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXITY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHHE IMONYYCHHBIX PE3yJIbTATOB,
WCIIOJIb30BaHHBIX HAyUYHBIX MOHSATHN, TEOPUH U 3aKOHOB, YMCHHE JIeIaTh BBIBOJIBI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKU CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHUIOB, TMOMNYJAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACEIACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JICUCTBHS SKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, TEpeHoca
BEIIECTB M TIOTOKA DHEPTUM B DKOCHUCTEMAax, AHTPOTIOTCHHBIX W3MEHEHUH B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOI€OXHMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSATh TOJTyYEHHBIEC 3HAHUS JUIsI OOBSICHEHUS OMOIOTHYECKUX
MIPOIIECCOB M SIBJICHUH, JJIS MPUHSATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IIeJbI0 OOeCredeHUs: OE30IacHOCTH CBOETO 37I0POBbS M 37I0POBBS
OKPYXAIOIIUX JIOJIEH, COOI0IEHNsT HOPM TPaMOTHOT'O TIOBEJICHUS B OKPYKAIOIICH
NPUPOAHON Cpelne, MOHMMaHUE HEOOXOIWMOCTH WCIOIb30BAHUS JTOCTHIKCHHUI
COBPEMEHHOU OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOIOIIOIB30BAHNS;

yMEHHUE peliaTh dJeMEHTapHble OMOJIOTMYECKUE 3a/lau, COCTABJISATh CXEMBI
NepPeHoca BEIECTB U YHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMS ),

YMEHHE BBINOJHATH J1A0OpAaTOPHBbIE M MPAKTHUECKHE PadOThI, COONIOAATH
npaBujia Mmpu padoTe ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh MW HHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOW MH(OpPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJIOOANBHBIC  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaThb COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000m1as 6MoIOruYecKyt0 MHGOPMAILUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATHHHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne KomuuaectBo OcHOBHBIE BUBI AESITEIILHOCTH
pa3nenoB U TEM [IporpamMmmMmHO€E conepxaHue
n/m y4eBHOro IpeMeTa 9acoB 00yJaromuxcst

Tema 1. BuoJsiorus kak Hayka

YKUBOU MPUPOBI

npupoAbl (HaOJItOICHHE,
HKCIEPUMEHT, OIMCaHUE,
U3MEepeHne, Kiaccupukanus,
MOJIEITMPOBaHHE, CTATUCTUYECKAS]
00paboTKa JaHHBIX).

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u OUOJIOTHH PackpriBaTh conep:xaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU Y MIOHSITH: HAYYHOE MUPOBO33PEHHUE,
U IPpYTUMH €CTECTBEHHBIMHU HaYKaMH, Hay4dHas1 KapTHUHA MHpPaA, Hay‘{HHﬁ MCTON,
dbunocoduel, penurueit, STUKOMH, TUIIOTE3a, TCOPHs, MCTO/BI
ACTETUKOW U IpaBoM. Poiib Ouomnoruu MCCIICAOBAHMAL.
B hOPMUPOBAHIY COBPEMEHHOH HAY4HOI XapakTepu3oBaTb OMOJIOTHIO KaK HAYKYy,
KapTuHbI MUpa. CrucTemMa OUOIOTUYECKUX e MECTO 1 POIIb CPEIH APYTHX
€CTECTBEHHBIX HayK.

HayK. [Tepeuuncasate pasnensl OMOJOTHH
Aemoncmpayuu: B COOTBETCTBHE C 0OBEKTAMU U3YUEHHUS.
Iopmpemer. . lapsun, 1. Mennen, Haspiats Baxxnenmme orpaciu
H. K. Konsuos, /Ixx. Yorcon u ®@. Kpuk. GHONOrMUECKIX 3HAHMI 1 3a/1a4H,
Tabnuywl u cxemol: «MeTOIBI TIO3HAHUS crosme niepes Guonorueit XXI B.
YKUBOU MPUPOJIHI»

1.2 | Meroabl mo3HaHUS | Merto/1bl MO3HAHUS JKUBOU PackpriBath conep:xanne TEpMUHOB

Y TOHSITUW: HAYYHBIA METOJ, METObI
HCCJICIOBAHMS.

XapakTepu30oBaTh OCHOBHBIE METO/IbI
MIO3HAHMS )KHBOH IIPUPOJIBI: HAOIIIOACHUE,
AKCIIEPUMEHT, ONMCaHue, U3MEPEHUE,
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Jemoncmpayuu:

Tabauyst u cxemol: «MeTOBITIO3ZHAHUS
KUBOU TIPUPOJIBI».

Jlabopamopnsle u npakmuueckue
paobomol:

[Ipaktuueckas padora No 1.
«Mcnonp3oBaHme pa3InIHbIX METOI0B
MIPY U3yYCHUN OMOJIOTHYECKHX
00BEKTOBY

KJaccuukanus, MoIeIMpOBaHUE,
CTaTUCTUYECKasi 00pabOTKa TaHHbIX

Utor

O 9aCoOB II0 TCMC

2

Tema 2. /KuBble cHCTEMbI U X OPraHU3AIUA

2.1

buosornueckue
CHCTEMBI, ITPOLECCHI
Y UX U3yYCHUE

1

JKusblie cuctembl (OMOCUCTEMBI)
KaK MpeMeT U3y4eHUst OMOJIOTHH.
OTauyme )XUBBIX CUCTEM

OT HEOPTaHUYECKOU IPUPOJIBL.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3alnuu
OMOCHCTEM: MOJIEKYJISIPHBIH,
OPTraHOUIHO-KJICTOYHBIH,
OpraHU3MEHHBIM,
MOMYJISIITIOHHO-BHUIOBOM,
DKOCHCTEMHBIN
(OMOTeOIIEHOTHIECKUN ),
ounochepHbIi.

Hayku, nzydaroniue 0MocucTeMbl
Ha pa3HbIX YPOBHSIX OpraHU3alllu.

PackpeiBath coep)kaHue TEPMUHOB

Y TIOHATHI: CUCTeMa, OUoJToTuYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
O0OMEH BEIIeCTB, pa3MHOKEHHE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHBOCTD, Pa3APAKIUMOCTh,
HHEPro3aBUCUMOCTh, YPOBHU
OpraHu3aluu Ku3Hu (Ouocucrem).
XapakTepru30oBaTh MPUHIIUIIBI
OpraHu3aIyy ONOCUCTEM: OTKPHITOCTD,
BBICOKasl YIIOPSA0YCHHOCTD,
caMOpEeryJIALNs, UEPAPXUIHOCTb.
[lepeuncisaTh yHUBepCalbHbIE CBOWCTBA
’KUBOT'0: €IMHCTBO XUMUYECKOTO
COCTaBa, Pa3ApaXUMOCTh, TBHKCHUE,

29




Jemoncmpayuu:

Tabnuywvl u cxemolr: «OCHOBHBIC
MIPU3HAKU KU3HNY», «Y POBHU
OpraHu3aluu >KUBOU IPUPOIBDY.
Mopnens Mmonekynsl JJHK

roMeOoCTas, POCT M Pa3BHUTHE,
HACJIeJICTBEHHOCTh, U3MEHYUBOCTb,
3BOIIONHS (TIPHCTIOCOOJICHHE

K MU3MEHSIOIIUMCS YCIIOBHSIM).
[TpuBOAMTH IPHUMEPHI OHOCHCTEM
Pa3HOro YPOBHS OpraHH3aI|H

U CpaBHHUBATh IIPOSIBIICHHUS CBOWMCTB
’KMBOr'0 Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE IIPOIIECCHI,
IIPOTEKaroIue B ONOCHCTEMAX
O0OMEH BEIIECTB U IpEeBpaIlcHHE
SHEPTHH, CAMOBOCTIPOHM3BEICHHE,
caMOpETyJISIHs, Pa3BUTHE.

Coburoath nmpaBuiia GeperHOTO
OTHOIIICHUS K KHBOU MPUPOJIE

HToro yacos o teme

1

Tema 3. Xumnuyeckuii cOCTaB M CTPOeHHE

KJICETKH

3.1

XHUMHUYECKHUI COCTaB
Kietku. Boma
Y MUHEPAJIbHBIE COJIN

1

XHUMHUYECKHI COCTAaB KJICTKH.
XHUMHUYECKHUE DIIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona u MuHepasibHbI€ BEIlECTBa.
DYHKIIMK BOJIbl U MUHEPAIIbHBIX
BelecTB B KieTke. [logaepxanue
OCMOTHYECKOI0 OajraHca.
Hemoncmpayuu:

Juacpammur: «Pactpenenenue

XUMMYECKHUX 3JIEMEHTOB B HEKUBOM

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSATUH: SJIEeMEHTbI-OMOT €HBI,
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JUIO0Jb, BOAOPOIHBIE CBSA3H;
ruaApopuiIbHbIE U TUAPO(HOOHBIE
BEILIECTBA.

Jloka3bIBaTh €AMHCTBO 3JIEMEHTHOTO
COCTaBa KaK O/IHO U3 CBOWMCTB KUBOTO.
PacnipenensaTb XUMUUECKHUE FIEMEHTBI
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npupozae», «PacnpeneneHne XuMHIECKUX
DJIEMEHTOB B )KUBOU IIPUPOIEN.

Tabauyst u cxemol.: «llepuogudeckas
TabJINIa XUMHYECKHUX DJIEMEHTOBY,
«CTpOECHUEMONEKYJIIBI BOJBI»

I10 rpynimamM B 3aBUCHUMOCTH

OT KOJIMYICCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTaHHU3MC; XapaKTCPU30BATb POJIb
OTACJIIBbHBIX JJICMCHTOB.

BbISBIISATE CBSI3B MCKIY COCTaBOM,
CTPOCHUCMMOJICKYJIbI XUMHWYCCKOI'O
COCIUHCHU U €T0 (bYHKL[I/ISIMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHE OEIKOB. PackpriBaTh conepxkaHue TEPMUHOB
CTpOCHHE OEJIKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEIIKOB. Y TIOHSTHUM: OCJIKU, TOJIUMEDHI,
He3zameHumble 1 3aMEHUMBIE MOHOMEpPHI, AMUHOKHUCIIOTHI, TENITHIHAS
AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIN CBSI3b, MMOJUNENTU/, JEHATYPALIUSL.
COCTaB. YPOBHU CTPYKTYpPbI OCIIKOBOM XapakTepu3oBaTh OEJIKU KaK Ki1acc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpPraHUYECKUX COECIUHEHUN;
TPETUYHAS K YCTBEPTHYHAS CTPYKTypa). | KIACCU(PUIUPOBATH UX I10 CTPOCHUIO
XUMHUYECKHE CBONCTBA OEITKOB. (rnoOynspHbIie U GUOPMILIIPHBIE OCITKN),
buonoruueckue GpyHKIMN OEITKOB. IIEPEUUCIIATL U XapaKTEepU30BaTh
Jlemoncmpayuu: (GYHKIIUN OCIIKOB
Tabauywl u cxemvi: «CTpoeHUE
MOJIEKYJIbI O€IKa.
Obopyoosanue: CBETOBON MUKPOCKOII,
MUKpOIpenaparhbl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpbiBaTh cofiep:kaHne TEPMUHOB
OHOIOrHYecKue KaTaJau3aTophL. U TIOHATHI: PepMEHTbI, aKTUBHBIHN LIEHTP,
KaTaJlu3aTophbl Crpoenue hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas CIELM(PUIHOCTS,

cyOcTpaTHasi cienu(pUIHOCTb.
KodepmenTsl. ButamuHsl.
OTnuuusa hepmMeHTOB

KO(hepMEHTBI, OCITKH-aKTHBATOPHI
1 OCITKU-UHTUOUTOPBI.
VYka3pIBaTh OTINYUS (DEPMEHTOB
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OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
JHemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
bepmeHTay.

Obopyoosanue: 060pya0OBaHUE

JUIsL TIpoBeieHUs HAaOJI0ICHUH,
U3MEPEHHH, SKCTIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
paoomui:

Jlaboparopnas pabdota Ne 1. «3yuenue
KaTAIUTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMHIIa3bl

WJIM KaTajas3bl)»

OT HEOPTaHWYECKUX KaTaIU3aTOPOB.
OOBACHATH POJIb PEPMEHTOB

B ()yHKITMOHUPOBAHUH JKUBBIX CHCTEM,
B ITPOMBIIINICHHOCTH, B MEAUITMHE,

B TIOBCETHEBHOW JKU3HU YEIIOBEKA

34

YrneBoasl. JIunuael

YreBoabl: MOHOCaxXapuIbl (TIIF0KO03a,
pubo03a 1 Ae30Kkcupurd03a), Tucaxapuasl
(caxapo3a, JJaKT03a) U TOJIHCaAXapUIbI
(kpaxmaJ, TJIMKOI€H, LEeJUTH0I03a).
buonornueckue QpyHKINN yTIE€BOIOB.
JIMmuapl: TPUTITUIICPUIHI,
dbochoaunuIbl, CTEPOUIHI.

I'uapodunbHO-THAPO(YOOHBIE CBOICTBA.

buonornueckre pyHKIIUN JTUTIHAIOB.
CpaBHeHue yriieBoa0B, OCIKOB

Y JIUTIUJIOB KaK UCTOYHUKOB DHEPTUM.
Hemoncmpayuu:

Tabnuywvl u cxemol. «YTICBOIBI,
«JImmmaey.

PackpeiBath conepkaHue TEPMUHOB

Y TIOHSITUI: YTIIEBOJIbI, MOHOCAXaPHU/IBI,
JMCcaxapuIbl, TIOJTUCAXapUIbl, TITFOK03a,
prbo03a, 1e30Kkcupudo3a, caxaposa,
JTaKTO3a, MajabTO3a, HEJITI0I03a
(k1eT4aTka), Kpaxmall, TJIMKOTCH;
JIMITHATBI, TPUTJIHLIEPUIBI (KUPBI, Macya),
dbochomunuas, CTEPOUIHI.
XapakTepru3oBaTh YriIeBOIbI,

JIUTH]IBI KaK KJIACC OPTaHMIECKHUX
COEMHEHUU.

KrnaccudumnupoBaTh yriieBoIbl U JTUTIHIBI
10 CTPOEHUIO; TIEPEUNCIIATh QYHKITUU
yIIEBOAOB U JINITUIOB.
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Obopyoosanue: 000pya0BaHUE
JUTSl IPOBEIeHUs HAOJI0ICHUH,
U3MEPCHHIA, IKCIIEPUMEHTOB

Cxemarnuecku u300pakaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JTUTHIOB

3.5 | HykienHoBble Hyxnennossie kucnorsl: [IHKu PHK. PackpsiBaTh conepkaHue TEPMUHOB
KucaoTel. ATO Hyxieornabl — MOHOMEpHI Y TIOHATHIA: 1€30KCUPUOOHYKIIENHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue kucnora (JJHK), pubonykinenHoBas
u pynkiuu JJHK. Ctpoenue u pynkiuu | kucnora (PHK), nykneorus,
PHK. AT®: crpoenue u pyHKIum. IIOJIMHYKJIEOTUHAS LIETb
Jemoncmpauuu: (MOJMHYKJIEOTHU/T), KOMIUIEMEHTAPHOCT,
Iopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢ynakuu JIHK (xpanenue u nepenada
M. Yunkunc, P. ®pankinus. HACJIeICTBEHHON MH(OpPMAIUN); BUIBI
Tabauyvt u cxemvi: PHK (undopmarmonnasi, TpaHcTiopTHas,
«Hyxneunossie kucnotsl; JJHK», pubocomainbHas); aneHo3uHTprdocdar
«buocunres 6enka», «CtpoeHue (AT®), makpospruueckas CBs3b.
Mosiekysbl ATOy. XapakTepu3nupoBaTh HYKJIECHUHOBBIC
Obopyoosanue: CBETOBOI MUKPOCKOTII, KHCJIOTBI KAK XUMUYECKHE COCUHEHUS
MUKpOIpenaparsbl Y HOCUTEIU HACJIEACTBEHHOM
uH(popMaLuu.
OTMeyaTh 0COOEHHOCTH CTPOCHHS
MOJIEKYJT HyKJIenHOBBIX KUCIOT (JIHK,
PHK) u ATO.
CxemaTu4ecku u300paxkaTh CTPOCHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIIEHHOBBIX
kucior, ATD
3.6 | Uctopust u MeTojsl [{uTosiorus — Hayka O KIJIETKE. PackpsiBaTh conepkaHue TEPMUHOB

VU3YUYCHUS KIIETKH.
Knerounas teopus

Knerounas teopus — npumep
B3aUMOJICUCTBUS el U PaKkToOB

Y TIOHATHUM: KJIETKA, ITUTOJIOTUSI;
PACKpBIBATH COACPKAHUE MOT0KEHUM
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B HAYYHOM MTO3HAHUHU.
Meto/ibl U3yUEHHUS KIIETKHU.
Hemoncmpayuu:

Ilopmpemuoi.

A. JleBenryk, P. I'yk, T. IlIBaHH,

M. llneinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOW MHKPOCKOII,
MUKPOIIpEenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX MOAKTEPHUAIIbHBIX KJIETOK;
PUCYHKH C MUKpoQoTorpadusimu
KJIETOK, IMOJYyYE€HHBIE C TOMOUIBIO
CBETOBOI'0 U 3JIEKTPOHHOI'0 MUKPOCKONA

KJIETOYHOU TEOPHUH.

IlepeuncnsaTs U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3YUYECHHUS KIETKH:
(MpUrOTOBJIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK W TKaHEW)

3.7

Kierka
KaK [eJIOCTHAS
JKUBasg CUCTEMA

KiteTka KaKk memocTHas KUBasi CUCTEMA.
OO01Me MpU3HaKU KIETOK: 3aMKHYTast
HapykHast MeMOpaHa, mosekybl JJHK
KaK F€eHETUYECKUH ammapar, CucTeMa
cuHTe3a Oenka. THurbl KIeTok:
HYKApUOTUYECKAS] U POKAPUOTHUECKASI.
Oco00eHHOCTH CTpOEHUS
MPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6axkrepuii. CTpoeHue
IYKAPUOTUYECKOU KII€TKU. OCHOBHBIE
OTJINYMS PACTUTEIIbHOU, )KUBOTHOU

u rpuOHOM KiteTkH. [IoBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsI CTCHKA,
TTIMKOKAJIMKC, UX (DYHKIIMH.
[Tna3marnueckasimeMOpaHa,

PackppIBaTh comepikaHue TEPMUHOB

Y TIOHSITH: KJIETKH (DyKapruoTHUYEeCKas,
IPOKApUOTUYECKAs ), ITTa3MaTHIeCKas
MeMOpaHa (11a3ManeMma ), TIIMKOKAJIUKC,
TPAHCTIOPT BEIICCTB (TTACCHBHBIMH,
AKTUBHBIN), SHAOUUTO3 ((ParomuTos,
MTUHOIIMTO3), SK30ITUTO3, KIIETOUHAS
CTCHKA, HYKJICOM/I.

CpaBHUBaTh MEXKY COOOM
AYKapUOTUYECKUE U TIPOKAPUOTHICCKUE
KJICTKH; OTMEUYaTh CXOJCTBO U PA3TUIHI
B CTPOCHHUH KIJIETOK OaKTepui,
YKUBOTHBIX, PACTCHUI U TPHOOB
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€€ CBOMCTBA U (PYHKIIMH.
JHemoncmpayuu:

Ilopmpempwi: A. JleBeHryk, P. I'yk,

T. lIBaun, M. llInelinen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHHE
AYKApUOTUYECKOU KIETKN», «CTpoeHUe
JKUBOTHOM KJIETKN», «CTpOeHUE
pacTUTENbHOU KIIETKN», «CTpoeHUE
MIPOKAPUOTUUECKON KIIETKI.
Obopyoosanue.: CBETOBON MUKPOCKOTI,
MUKPOIIPENApaThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATbHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUIECKOM
KJIICTKU

[{uTomiazma u €e OpraHouIbI.
OnHoMeMOpaHHbIE OPraHOUIbI KJIETKH:
OIIC, anmapat 'onba KU, TU30COMBI.
[TonyaBTOHOMHBIE OpPTraHOUIbI KJIETKU:
MUTOXOHJIPUH, TIJIACTU/IBI.
[TponcxoxaeHnEe MUTOXOHAPUI

Y 1acTu. Bunpl miacTus.
HememOpaHHbIC OpraHOMIBI KISTKH:
prUOOCOMBI, KJIETOUHBIA IIEHTP,
HEHTPUOJ U, PECHUUKH, )KT'YTUKHU.
DYHKIIMHA OPraHOU0B KJIETKHU.
Bxmrouenust. Sapo — peryiasaTopHslii
ueHTp kinetku. CTpoeHue sazpa: siaepHas
000s10UKa, KapuoIia3mMa, XpoMaTuH,

PackpbiBaTh copepxaHue TEPMUHOB

Y MOHSATHIA: [IUTOIIa3Ma, OPTaHOM/IbI,
supomnazmarudeckasiceTs (II1C),
annapat ['onbKH, TM30COMBI, BAKYOJIb,
MUTOXOHIPUH, TUTACTUIBI (XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KICTOYHBIN
HEHTp (LEHTPOCOMA), PECHUYKH,
KT'YTUKH, BKIKOYEHUS, PO, sACpHAs
000J104Ka, Kapuoria3ma, XpOMaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTUUECKON
KJIETKH 10 U300pakKeHUsAM

Y Ha MUKpOIIpenaparax;
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AZIPBIIIKO. XpOMOCOMBI. Tpancnopt
BELIECTB B KIJIETKE.

JHemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,

T. [lIBann, M. Ilneinen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHUE
AYKAPUOTUUYECKOU KIETKNY, «CTpoeHHE
KUBOTHOM KIJIETKN», «CTpoeHUE
pPacTUTENBHOU KIIETKNY, «CTpOCHUE
MPOKAPUOTUUECKOMN KIETKN,
«CtpoeHue sapa KIETKI.
Obopyoosanue.: CBETOBOW MUKPOCKOII,
MUKPOIIpEnapaTbl paCTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuyeckue
paoomui:

JlaGoparopnas padota Ne 2. «M3yuenue
CTPOCHHUS KJIETOK PAaCTEHUMN, ’KUBOTHBIX U
OakTepui Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax U X OMHUCAHHUE)

KJIACCU(PUIIUPOBATH OPTaHOU/IbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0THOMEMOpaHHbIE,
IByMEMOpaHHbIE, HEMEMOpPaHHBIE);
OMKCHIBATH (PYHKITUU KAXKIOTO
OpraHoujia B KJIETKE.
XapakTepu30BaTh KIETOYHOE SIIPO KaK
MECTO XpaHEeHUs, iepeaaun (yIBOCHHE
XpOMOCOM) U pean3alnu
(TpaHCKpUIILIKA) HACIEACTBEHHOM
nH(pOpMAaITUU KIETKH.

[lepeuuncisaTh U ONUCHIBATH KOMITOHEHTHI
anpa 1 ux QyHkuuu;

CxeMaTUYHO M300pakaTh CTPOCHUE
PACTUTEIILHOU U KUBOTHOU KJIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAYCHUE
TPaHCIIOPTa BEIIECTB B KJIETKE

Htoro yacoB o teme 8

Tema 4. ’KusneaesiTe IbHOCTh KIETKU

4.1 | OOMeH BelecTB. 2 OOMeH BeIecTB, WU META0O0IU3M. PackpsiBaTh conepxanmue TEpMUHOB
[Mnactuueckuit Accumuiisinusg (T1acTU4eCKuit 0OMEeH) Y TIOHATHI: OOMEH BEIIECTB U
oOMeH. POTOCUHTES. U JUCCUMMIIALNS (IHEPTreTUUECKUI IpeBpallleHue YHepruu (MeTaboIu3M),
XeMOCHHTE3 OOMEH) — JIB€ CTOPOHBI ETUHOTO ACCUMMWJISIUS, TUTACTUYECKUNA OOMEH,

36



npouecca Mmerabonusma. Ponb 3aKk0HOB
COXPAaHEHUs BELIECTBA U DHEPTUU

B IOHUMaHUK MeTabonu3ma. Tumbl
oOMeHa BEIIECTB: aBTOTPO(HBIN

u rerepotpoubiid. Ponb hepmenToB
B OOMEHE BEIIECTB U MPEBPAIICHUU
SHEpruu B KiieTke. DOTOCHUHTES.
CaeroBas 1 TeMHOBas (a3bl
dorocunTesa. Peakunu ¢porocunTesa.
S¢ddexTuBHOCTH (hOTOCHHTESA.
3HaueHue POTOCUHTE3A ISl JKUZHU
Ha 3emiie. BiusHue yciioBuid cpenbl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS
€ro NPOAYKTUBHOCTH Y KYJIbTYPHBIX
pPaCTEHHI.

XeMOCHHTE3. XEMOCHUHTEZUPYIOIINEC
OakTepuy. 3HAaUEHHE XEMOCUHTE3A
JUISl )KM3HU Ha 3eMile.
Hemoncmpavyuu:

Ilopmpemui: K. A. Tumupszes.
Tabauyvt u cxemwvi: «XJIOPOILIACTY,
«DoTtocuHTE3»

JTUCCUMMWIISILUS, SHEPT€TUYECKUI OOMEH,
dboTtocunTe3, POTOINU3,
dbochopunupoBanue, NEPEeHOCUUK
IPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIECCHI,
MIPOTEKAIOIIME B CBETOBOU U TEMHOBOU
dasze.

BrISIBASITE IPUYUHHO-CIIEACTBEHHBIC
CBSI3U MEX/1Y MOTJIOIIEHUEM COJTHEUHON
SHEPTUU XJIOPOPUIIIIOM U CHHTE30M
Moutekysn ATO.

CpaBHUBATH UCXO/IHBIE BEUIECTBA,
KOHEUHBIE MTPOAYKTHI U YCIIOBUS
IIPOTEKAHUS PEAKLIUI CBETOBOU

¥ TEMHOBOW (pa3bl GOTOCHHTE3A;
CpaBHUBaTh (POTOCHUHTE3 U XEMOCUHTES.
OrneHuBaTh 3HaA4YCHHUE (POTOCUHTE3A U
XEMOCHUHTE3a JJIsl )KMU3HU Ha 3eMJie

4.2

DHepreTuIecKui
oOMeH

DHepreTuyeckuit 0OMeH B KJIETKE.
PacmiernieHue BelecTB, BhIACICHUE

Y aKKyMYJIUPOBAHUE SHEPTUHU B KJIETKE.
DTanpl SHEPTEeTUIECKOI0 OOMEHA.
['mukonus. bpokeHueun ero BUIbIL.

PackpeiBatTh cozep:kaHue TEPMUHOB

U TIOHSITUI: SHEPTe€TUYECKUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKeHHeE,
CIMPTOBOE OpOXKEeHHE, ONOIOTHUECKOE
OKHUCJICHUE, KIIETOYHOE JIBIXaHUE,
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Kucnoponnoe okucnenue,

WIN KJIETOYHOE JIbIXaHHE.
OxucnurenbHoe GochopUIupOBaHUE.
D} dexTUBHOCTD SHEPTETUIECKOTO
oOMmeHa.

Hemoncmpavyuu:
Tabnuywvl u cxemol: «TUTIBITATAHUSY,
«Metabonuzmy», «MUTOXOHAPUSI,

«OHEPreTUIECKU 0OMEHY

JTUCCUMMIIAIHS, (DepMEHT.
XapakTepu3oBaTb OOMEH BEIECTB

U TIpeBpalieHrue YHeprun (MeTadbosn3m)
KaK OJTHO MX CBOWCTB JKHUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTHYECKOTO U YHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTaHABJINBATh
B3aMMOCBSI3b MEXK]ly HUMHU.

Paznuuate THE 0OOMEHA BEIEeCTB

B KJIETKE: aBTOTPODHBIN

U TeTepOTPOHBIN.

OrnuckIBaTh 3TAIbI SHEPTETUYECKOTO
obmeHa (MMOArOTOBUTENbHBIM,
OECKHUCIIOPOIHBIM, KUCTIOPOTHBIH )

Y CPaBHUBATH WX MEXIY COOOM.
XapakTepu30oBaTh peaKIMu INIMKOIN3a,
OpOXKeHMS, KJICTOYHOTO JIBIXaHWS;
BBISIBIISITH IPUYUHHO-CJICICTBEHHBIE
CBSI3U MEXTY TITUKOIU30M, KJIETOUHBIM
JIBIXaHUEM M CUHTE30M MOJIEKYyI AT®.
CpaBHuBaTh 3(HEKTUBHOCTD
OECKHUCIIOPOTHOTO U KUCIIOPOHOTO
ATaroB

4.3

buocunres Oenka

Peaknun MaTpu4HOro cCUHTE3A.
['enernueckas nundopmanus u JJHK.
Peanuzanus renernyeckoi HHGpopMauu
B KJIeTKe. ['eHeTuuecKkuil KoJ uero

PackpsiBaTh conepxaHue TEPMUHOB
1 MOHSTHUMN: I'€H, TCHETUYCCKUM KO,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMSA, KOJOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNIIUA — MATPUYHBIN
cunte3 PHK. Tpancnsuus — Ouocunres
Oenka. DTanbl TPAHCIALIMH.
KoanpoBanneamMmmuHOKHCIIOT. P

oJ1b pOOCOMB OMOCHHTE3E OerKa.
JHemoncmpayuu:

Lopmpemwi: H.K. KonbLioB.
Tabauyvt u cxemor: «Ctpoerue JJTHK»,

«CTtpoeHue ¥ PyHKIIMOHUPOBAHKE I'eHay,
«Cunres Oenkay, «Permnmukanus [JHK»,
«I'eHeTHYECKHUU KOO Y.

Obopyoosanue.: MOJIENV- alTUTUKAIIAN
«Y neoenue JIHK u Tpanckpunmusy»,
«buocunres Oenka»

pubocoma, HeHTpaJIbHAsI A0rMa,
MOJIEKYJISIpHasi OMOJIOTHSI.

OrnpenensiTb CBOMCTBA FT€HETUYECKOTO
Ko/a (TPUILIETHOCTh, OJHO3HAYHOCTb,
BBIPO’KJIEHHOCTb, YHUBEPCAIBHOCTb,
HENEePEeKPhIBAEMOCTh, HETIPEPHIBHOCTD ).
OmnuckIBaTh ATambl peain3auu
HaCJIeJICTBEHHOM HH(OpMAIUHU B KIIETKE.

CpaBHUBATH pEaKIMK MATPUYHOTO
cuntezamoniekyn PHK u Genka B kierke

4.4

Hexiierounsie
(bOpMBI )KU3HU —
BUPYCHI

Hexksnerounsie GOpMBbI KU3HU — BUPYCHI.
HcTopust OTKpBITUS BUPYCOB

(. . iBaHoBCKHiA).

Oco00eHHOCTH CTPOCHHUS ¥ ’KUZHCHHOTO
uKJa BupycoB. bakrepuodaru.
bosne3nu pacTeHui, ;KUBOTHBIX

Y YeJIOBEKA, BHI3bIBAEMbIEC BUPYCAMH.
Bupyc unmmyHoaedunura yenoBeka
(BUY) — Bo3Oyaurenpb

CIIMa. OOpaTHas TpaHCKpUIILUS,
peBepTasa U MHTerpasa.
[Tpo¢unakTuka pacnpocTpaHeHus
BUPYCHBIX 3a00JIEBaHUIL.

PackpriBaTh copepkanre TEPMUHOB

U TIOHSITUI: BUPYC, BUPYCOJIOTHSI,
Karcua, 6akrepuodar, BUPYyC
umMmyHozeduinTa yenoneka (BUY),
OHKOT'€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KAK
HEKJIETOUHYIO (OpMY KHU3HU;
0COOEHHOCTH CTPOCHHS

U KU3HEAEATEIbHOCTH BUPYCOB.
OmnuchIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYyHOJIe(pUIINTa YeTTOBEKA; Pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
Mo3auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Topmpemuwi: [1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupycoi»,
«baktepuodarmny; «CtpoeHue

Y )KU3HEeHHbIA nuki Bupyca CIIN /1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JAHK; MmaruuTHast MoieIb-anIlIUKALUs
«CTpOeHHE KIETKN

OO60CHOBBIBAThH U COOIOIATH MEPHI
npoQUIAKTUKY PacTIpOCTPaHEHUS
BHUPYCHBIX 3a00JI€BAHMI
(pecnipaTOpHBIE, KETYJOUHO-
KUIIICYHbIE, KJICIEBOU SHIIE(aTUT,
BUY-undexius)

Hroro yacos no teme 6
Tema 5. PasMHOkeHHEe M MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB
5.1 | X Ku3HEHHBIN HHUKI | KieTouHslil IHUKII, WK )KU3HEHHBIA LUK | PackpeiBaTh copep:kaHue TEPMUHOB

KJIETKU. [lenenue
KJIeTKUu. MUTO3

kietku. Uurepdasza u MuUTO3.
[Iporieccel, mpoTekatroiire B UHTEpQase.
Pennukanus — peakiys MAaTpUyHOT O
cunre3a JJHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JAMTUTONAHBIN 1 TarIOUIHBINA
XPOMOCOMHBIEC HA0OPHI. XpOMaTHJIBI.
[{uTonornueckre OCHOBBI Pa3MHOKEHUS
Y UHJWMBUIYaIIbHOTO Pa3BUTHS
OpraHu3MoB. JleneHne KIeTKu — MUTO3.
Cranuu muto3sa. [Iponeccs,
MIPOUCXOAIINE HA PA3HBIX CTAIUAAX
MHTO3a. BUOTOrH4eCKui CMBICIT MUTO34.
[Iporpammupyemasi TuOeNb KIETKU —
aronTo3.

Y IOHATHM: KJICTOYHBIN ITUKI,
uHTepdasza, peayrimKaims, XxpoMocoMma,
KapUOTHII, TATUIOUTHBIN, TUTIIOUTHBIN
XPOMOCOMHBI HA0Op, XpOMaTHUBL;
MUTO3 €ro cTajauu: nmpodasa, meradasa,
aHacdasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN ITUKIT KJICTKU;
MEPEUYUCIIATh U XapaKTepU30BaTh
MepUO/Ibl KJIIETOYHOTO 1IHUKIIA,
CPaBHUBATh UX MEX]Y COOOIL.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB, CPABHUBATH
XPOMOCOMHBIE€ HAOOPHI KIETOK.
CpaBHMBATH CTAJMU MUTO3A.

Paznuuate Ha MUKponpenaparax
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Jemoncmpayuu:

Tabnuywvl u cxemwi: «KICTOUHBIN IIHKI,
«Pernmuxanus [JHK», «Ctpoenue
XPOMOCOMBD», «MHUTO3»; MarHuTHas
MOJEIb-anIuIuKaus «J{eneHre KIeTKny;
moaens J[HK.

Obopyoosanue. CBETOBOM MUKPOCKOIT U
MuKkpornpenapat «KapuokuHes B KlieTKax
KOpEIIIKa JTyKa.

Jlabopamopuvie u npakmuyeckue
paoomui:

Jlaboparopnas padota Ne 3.
«HabGmromenrne MUTO3a B KJIIETKaX
KOHYHMKAa KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpoTpenaparax»

Y PUCYHKAX CTaJINHA MHUTO3A.
PackppiBaTh OMOJIOrMYECKUI CMBICT
MHTO32

5.2

dopmbl
Pa3MHOXKEHUS
OpraHu3MOB

dopMBI pa3MHOKEHHUS OPTAaHU3MOB:
Oecroo¢e H IOJIOBOE.

Bunber 6ecmonoro pa3sMHOXKEHUS
JIeJICHUE HaJIBOE U ITIOYKOBAHHUE
OJIHO- ¥ MHOT'OKJIETOYHBIX,
criopooOpa3oBaHKE, BEreTaTUBHOE
pa3MHOXKEHUE.

W cKycCTBEHHOE KJIOHUPOBAHUE
OpPTaHU3MOB, €r0 3HAUYCHNE
JUISICENEKITUH.

[TonoBo€ pa3sMHOKEHUE, EFOOTINYUS
OT O€ecCII0JIOoro.

PackpriBaTh conepxaHue TEPMUHOB
Y MIOHATUM: PA3MHOKEHHUE, KIIOH,
TMIOJIOBBIE KJIETKU (FaMeThI),
SIALIEKIIETKA, CIEPMATO30U/1, 3UTOTA,
JIeJIeHUEe HAJIBOE, TOYKOBAHMUE,
CHOpYJISIIUS, (parMeHTalus,
BETE€TaTUBHOE PA3MHOKEHHUE,
CEMEHHOE Pa3MHOXKEHHE, ONbUICHHE,
JIBOMHOE OTTOA0TBOPEHUE, TOJIOBHIC
KEJIe3bl, CECMEHHUKH, SIMUHUKH,
OIUIOZ0OTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Jemoncmpayuu:

Tabauyvt u cxemvi: «DopMbI
Pa3MHOKEHUSI OPraHu3MOBY, «JIBOHHOE
OIIOAOTBOPEHUE YIIBETKOBBIX
pacTeHun», «/lenenue KiIeTku
OakTepuny, «BereraTuBHOE
pPa3MHOXKEHUE pacTeHuit», «CTpoeHue
MTOJIOBBIX KIIETOK)»

XapakTepu3oBaTh OCOOCHHOCTH

1 3HaYeHHe 0ecroiIoro

1 II0JIOBOT'O CIIOCOOOB

Pa3MHOMKEHUS.

Brinenasate BUABI O€CIonoro
Pa3MHOXKCHUS; BBISBIISATH B3aUMOCBSI3H
MeXy popMaMu U criocodamu
Pa3MHOXEHUS, U X OMOJIOTHIECKUM
3HAYCHHEM.

Brnanets npuemMaMu BEreTaTHBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PACTEHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKkTepu30BaTh IOJIOBHIC KIICTKHU:
SIMLIEKIIETKH, CIIEPMATO30H/IbI;
BBISIBJISAITE OCOOCHHOCTH

HXCTPOCHUS

53

Meiios

Merios. Cragum meriosa. [Iponeccsr,
MPOUCXOASIINE HA CTAIUSIX MEHO03a.
IloBeneHne XpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii CMbICT
Y 3HAYEHHE MEHO03a.

Hemoncmpayuu:

Tabnuywl u cxemol.: «JleIeHNIE KIICTKI,
«Menos».

Obopyoosanue: mogensb JIHK;
MarHUTHas MOJIEIb-aNTUTUKAIHS
«JleneHue KIETKN

PackpriBaTh copepkaHue TEPMUHOB

U TIOHSITHM: MEH03, KOHbIOTallus
XPOMOCOM, IEpeKpPecT (KPOCCUHTOBEP)
XPOMOCOM, FaMETHI.

XapakTepu3oBaTh MEM03 Kak Crocoo
KJIETOYHOT O JIEJICHUS]; OITUCHIBATh MEN03
0 CTaJusIM; CPABHUBATH CTAIMM MeH03a
Y MUTO3A.

PaznuyaTe Ha pucyHKax craguu MeNo3a;
pacKpbIBaTh OMOJOTHYECKOE 3HAUYCHUE
Meno3a
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5.4 | ObpazoBanue ["amerorenes — nporecc 00pa3oBaHUS PackpbIBaTh conepkaHUE TEPMHUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y>KUBOTHBIX. U TIOHATUI: FaMETOr€HE3, CIIEPMATOIEHES,
IIOJIOBBIX KJIETOK. ITosioBBIE XKENE3bI: CEMEHHUKN OOr€HEe3, CIIEPMAaTO30M/I, AaKPOCOMA,
OI1010TBOPEHNE u snyHuKd. OOpa3zoBaHue U pa3BUTHE AWLEKIIETKA, TIOJISIPHBIE TENbIIA.
HIOJIOBBIX KJIETOK — TaMeT (CIEpMaTo30Ml, | XapakTepu30BaTh 0COOEHHOCTH
SAWULIEKJIETKA) — CIIEPMATOr €HE3 raMeToreHe3a y )KUBOTHBIX U €ro CTa/IUH;
u ooreHe3. OcCOOEHHOCTH CTPOEHHUS IIOJIOBBIE KJIETKH )KUBOTHBIX U ONHCHIBATH
SAULIEKJIETOK U CIIEPMATO30M10B. IIPOLIECC UX PA3BUTHS.
OmnonorBopenue. [lapreHorenes. CpaBHHBaTh CIEPMATOr€HE3 U OOTEHES.
Jemoncmpayuu: OmnuceiBaTh OIIOAOTBOPEHHE,
Tabnuywl u cxemsi: «[Ipsimoen HenpsiMoe | OMOJIOTMYECKOE 3HAYEHHE
pasButHey, «I'amerorexes OILJIOIOTBOPEHUS
Yy MIIEKOIIMTAIOIINXH YEIIOBEKA.
Obopyoosanue.: Mmonenb MeTada3HOM
XpPOMOCOMBI, MUKPOCKOII,
MUKponpenapatsl «CrepMaTo30u/bl
MJICKOIUTAIOLIET O, «SIHIleKIeTKa
MJIEKOITATAOLLIET O».
Jlabopamopuuvie u npakmuueckue
paoomui:
JlaGoparopnas padota Ne 4. «3yueHue
CTPOEHUS NOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»
5.5 | UupuBuayansHOE NunuBuayansHOe pa3BuTue (OHTOreHe3). | PackpblBaTh copepaHue TEPMUHOB
pa3BHUTHE OMOpPHOHAIILHOE PA3BUTHE Y TMIOHSITUI: OHTOT€HE3, YMOPUOTrEHE3,
OpPraHU3MOB (3MOpHoreHes). Drarbl SMOPHOHAIBHOTO | 3UT0Ta, APOOJIeHHE, OIaCTOMEDHI,

Pa3BUTHA Y ITIO3BOHOYHLIX )KMBOTHBIX:

Mopya, 6actyna, 6J1acToIeb,
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JIpOOJIEHHE, TaCTPYIISILHS, OPTaHOTEHES.
[TocTamOpuonanbHOE pazBuTUe. TUTIBI
MOCTIMOPHUOHAILHOTO PA3BUTHS:
npsiMOe, HE TIPSIMOE (JIMYMHOYHOE).
BnusiHue cpenbl Ha pa3BUTHE
OpPraHu3MoB; (haKTOpBI, CIIOCOOHBIE
BBI3bIBATh BPOXKJICHHBIE YPOJICTBA.

Poct u pasBurue pacrenunii. OHTOreHe3
LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU,
CTaJMM Pa3BUTHSL.

JHemoncmpavyuu:

Tabauywl u cxemol: «OCHOBHBIE CTaAUH
OHTOreHe3ay, «lIpsmoe n Henpsamoe
pa3BUTHEY, «J|BOMHOE OIIJIOJOTBOPEHUE
YLBETKOBBIX PaCTECHUI»

racTpyJia, HeMpyJja, OpraHOreHe3;
3apOIBIIIEBBICIUCTKH: IKTOIEPMA,
Me30iepMa, SHTOIEPMa;
OCTAIMOPUOHAIILHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTaMop(ho3,
Meracropa, MUKPOCIIOpa, MbUIbIIEBOE
3€pPHO, CIIEPMUM, 3aPOJBIIIEBBIN MEIIOK,
JIBOMHOE OIUIOIOTBOPEHHUE.
OrnpenensiTe 3Tarbl SMOPUOHATBLHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMaX

U Tpernaparax ¥ OMUCHIBATh MPOIECCHI,
IPOUCXOJIAIIME HA KaXKIOM dTarle.
CpaBHUBATh MEPUOJIBI OHTOTCHE3A,;
PSIMOE ¥ HENTPsAMOe (JIMUMHOYHOC)
OCTIMOPUOHAIIEHOE Pa3BUTHE,
3apO/IBIIIN YETIOBEKA U IPYTUX
XOP/IOBBIX.

OOBACHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHs ¢ MeTaMop(do30M;
OTPHULIATENbHOE BIMSIHUE aJTKOTOJI,
HUKOTHHA U JAPYTUX TEPATOrCHHBIX
(hakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeloBeKa.

OnuceIBaTh MpoLecc ABOMHOTO
OILJIOIOTBOPEHUS Y IBETKOBBIX
pacTeHuin

HToro yacos o teme
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Tema 6. HacsieACTBEHHOCTH M H3MEHYUBOCTH OPTraHM3MOB

6.1 | ['eneruka — Hayka | IIpenmMer v 3a1a4u T€HETUKU. PackpsiBaTh comepxaHue TEPMUHOB
0 HACJIEACTBEHHOCTH Posb nuTonoruu 1 sSMOpHOIOTrUn Y TIOHSTHIL: T€H, T€HOM, F€HOTHII,

Y U3MEHYUBOCTH B CTAHOBJICHUH I'€HETUKHU. Bkian (eHoTuI, XpOMOCOMBI, AJUIETIbHBIE T€HbI
POCCUNCKUX U 3apYyOCKHBIX YUCHBIX (annenu), TOMO3UrOTa, TETEPO3UTOTA,
B pa3BUTHE Fr€HETUKU. MeTOo/Ibl TEeHETUKH | JOMUHAHTHBIN NPU3HAK (T€H),
(rudbpugOIOrnYecKui, PELECCUBHBIN MpU3HAK (I€H), YUCcTas
LUTOr€HETUYECKHUIA, MOJIEKYJISIPHO- JIMHUSL, THOPUL.
TEeHETUYECKUI). IlepeuncnaTh U XapakTEpU30BaTh
OCHOBHBIE T€HETUYECKUE TOHATHS. METO/Ibl TEHETUKHU: THOPUAOIOTHUECKHIA,
['eHeTnueckasi CAMBOJIMKA, UTOT€HETUYECKUIA, MOJIEKYJISIPHO-
UCIIOJIb3YEMAsl B CXEMAX CKPEILMBAHUN. I€HETUYECKUI; JIOMUHAHTHBIE
JHemoncmpayuu: Y PELIECCUBHBIC TPU3HAKHU PACTCHU N
Ilopmpemuwi: I'. Mennens, T. Mopras, U )XUBOTHBIX.
H. W. BaBunos, C. C. UeTBepHKOB, [Tonb30BaThCS F€HETUUECKOM
H. B. Tumodees-Pecosckuil. TEPMHUHOJIOTUEN U CUMBOJIMKOMN
Obopyoosanue: MOJEIb- allTUTUKALUS JUTSL 3aIIMCU TEHOTUITMYECKUX CXEM
«MOHOrHOpUAHOE CKPEIIMBAHUE, CKpEILUBAHUSA
repbapuii «I'opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHMUS PackpsIBaTh copepxaHue TEPMUHOB
HACJIEIOBAHMS IIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSITHI: MOHOTUOPHUIHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuaHoe CKpeliuBaHue, (eHOTUIIUYECKUE
Mouorubpuanoe CKpellMBaHue. 3aKOHEAUHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUIT METO,
CKpELIMBAaHNE rUOpUIOB MEPBOro NoKojeHus. [IpaBuiio | YucThie TUHUHN, JOMUHUPOBAHNE TEHOB

JAOMUHUPOBAHHA. 3aKoH pacIuCIlICHUA
IIPHU3HAKOB. I'nmoresa 4YucTOTHI TaMeT.
[lonHoen HemomHoe JAOMHUHHPOBAHUC.

(monHOE, HEMOJIHOE), paclIeIIEHUE
B IMIOTOMCTBE.
OnuceiBaTh METOAUKY MTPOBEICHHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennenb.

Tabauyvt u cxemvt: «MOHOTUOPUTHOE
CKpEUIMBAHUE U €0 [IUTOr€HETHYECKas
OCHOBa», «3aKOH PACILEIIJICHUS U €ro
UTOr€HETUYECKAsI OCHOBaY, «3aKOH
YUCTOTBI TAMET.

Obopyoosanue:

MoJIeNTU-anTuIKanuu «MoHOTruOpuIHOEe
CKpeliuBaHuey, «HemnomnHnoe
JIOMUHUPOBaHUEy, repbapuii «I opox
ITIOCEBHOW»

I'. MeHeneMonbITOB M0 U3YUYEHUIO
HACJIEA0BaHUs OJHOW Maphl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh conepikaHue 3aKOHOB
eIMHO00pa3usi THOPUIOB MEPBOTO
MIOKOJICHUS U 3aKOHA PacIIeIICHHUS.
OOBACHSITH TUIIOTE3Y YUCTOTHI FTaMET.
3anuchiBaTh CXEMbl MOHOTHOPUTHOTO
CKpELIUBaHUs, OOBSICHATH €ro
IUTOJIOTUYECKUE OCHOBBI U pElIaTh
TEHETUYECKUE 3a/1auu

Ha MOHOTHOPHUIHOE CKpEUIMBAHUE

6.3

JurubpuaHoe
CKpelIuBaHue.
3aKOH HEe3aBUCHUMOTI'0O
HacJIeA0BaHUs
NPU3HAKOB

JurnOpuaHoe ckpeuuBanue. 3akoH
HE3aBUCUMOT0 HaClleJOBaHUs
MpU3HAKOB. [[uTOreHeTnuecKre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UpyONIEe CKPEIINBAHNUE.
Hcnonp30BaHuEe aHATU3UPYIOLIETO
CKpEUIMBaHUs JJIsl OMpEeIeTICHUS
reHOTHIIA 0COOHU.

Hemoncmpayuu:

llopmpemui: I'. MeHenb.

Tabauyvt u cxemoi: «JIurndpuaHoe
ckpeluBanuey, «l{uromoruueckue
OCHOBBI IUTHOPUTHOTO CKPEITUBAHUS.
Obopyoosanue: MOJIEIb- allTUTUKAIIHS
«lurnOpuaHoe CKperBaHue»

PackpsiBaTh coaep:kaHue TEPMUHOB

Y TIOHSATUM: TUTHOPUIHOE CKPEIIUBAHUE,
AHAUTM3UPYIOIIEE CKPEIINBAHKUE.
OnmuceIBaTh ONbITH I'. Mennens

10 U3YYEHUIO HACIIeIOBaHUS JBYX Map
MIPU3HAKOB Yy TOPOXa MOCEBHOTO.
PackpriBaTh conepxaHne 3aKkoHa
HE3aBUCUMOTOHACIICIOBAHUS IPU3HAKOB.
[IpumeHATr MaTEMATUYECKUNA PACUET

C TIOMOIIIBIO METOAa MEPEMHOKEHUS
BEPOATHOCTEW W 3aMUCh C MOMOIIBIO
(EeHOTUITUYECKUX PaJINKAJIOB
paclIeruieHus MPU3HAKOB Y OTOMKOB
110 )EHOTHUITY ¥ TCHOTHITY.

3anuchIBaTh CXEMbI JTUTHOPUTHOTO
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CKpCIIUBAHUA, OOBSICHATH €r0
OUTOJIOTHYCCKHUE OCHOBLI N PCIIATh

TreHEeTUYECKHE 3a/1a49M Ha JTUTHOPHIHOE
CKpEILIMBAaHUE

6.4

CreruieHHOEe
HACJIE[JOBAHUE
PU3HAKOB

CuenuieHHO€E HaclaeA0BaHNUE IPU3HAKOB.
Pabora T. MopraHna no cuerjieHHOMY
HacJeq0BaHuI0 reHoB. Hapymenue
CIEIIJICHUS T€HOB B pe3yJIbTaTe
KPOCCHUHTOBepa. XpOMOCOMHAasl TEOpUs
HACJIEICTBEHHOCTH.

['eneTn4eCcKme KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuywl u cxemol: «Meito3y,
«['eHeTnueckne KapThl paCTEHUN,
JKUBOTHBIX U YEJIOBEKAY,
«B3anmMoeiicTBrE alIeNbHBIX TEHOBY.
Obopydosanue.: MUKpoOIpenapat
«Apo3oduna» (Hopma, MmyTanuu Gopmbl
KPBUIBEB U OKPACKH Te€J1a), MUKPOCKOII,
Moaenb-anmuiukamnus «llepexkpect
XPOMOCOM).

Jlabopamopnvle u npakmuuecxkue
paobomot:

Jlaboparopnas padora Ne 5. «3yuenue
pPE3yJIbTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIIUBaHUS

PackpsiBaTh coaep:xaHre TEPMUHOB

Y ITIOHATHI: CLIETUIEHHOE HACJIEA0BaHUE
NPU3HAKOB, PEKOMOMHAIUS T€HOB,
TEHETUYECKHUE KapThl XPOMOCOM,
MOpraHuja.

HaspiBaTh OCHOBHBIE ITONOKEHUS
XPOMOCOMHOW TEOPUU
HacyenctBeHHocTu T. MopraHa,;
pacKpbIBaTh COJIEp KaHUE PaOOTHI

T. Moprasa 110 CueIIeHHOMY
HACJIEIOBAHUIO T€HOB U IIPUYMHBI
HapYILICHUS CLEIUIEHUS MEKIY T€HaAMU.
3anuceIBaTh CXEMbI CKPEIINBAHUS

IIPU CUEIJIEHHOM HAaCJIEIOBAHNH,
OOBSCHATH MPUUHHBI PEKOMOMHAITIT
TEHOB, ONPEIEIATh YHCIIO TPYIIII
CLICIJICHUS T€HOB; pelIaTh TEHETUYECKHE
3a/1a4M HA CLICIUICHHOE HACJIEOBAHUE
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y Ip030( Uikl Ha TOTOBBIX

MHUKpoOIpenaparax»

6.5 | I'eneruka mnomna. ['enernka noma. XpoMOoCOMHOE PackpsiBaTh coziepkaHue TEPMUHOB
Hacnenosanue OIIPEACIICHHE 110J1a. AyTOCOMBI Y TMIOHATUI: XPOMOCOMHBIN Habop,
PU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbie | ayTOCOMBI, IIOJIOBBIC XPOMOCOMEI,
CUEIUICHHBIX C IT0JIOM Y TETEPOraMETHBIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHBIN

HacnenoBaHue Npu3HaKoOB, CUEIJIEHHBIX | I10JI, CLIETUIEHHOE € II0JIOM HACJIEA0BaHue
C TIOJIOM. IIPU3HAKOB.
Jlemoncmpayuu: OOBACHATH HUTOIOTUYECKHE OCHOBBI
Ilopmpemur: I'. Mennens, T. Mopran, XPOMOCOMHOI'0 MEXAHU3MA OIPEIEICHNS
H.N. BaBuios. [oJ1a y pa3iIu4YHbIX OPraHU3MOB.
Tabauywl u cxemul: «'eHeTHKA MONay, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HaCJIEA0BaHUs IPU3HAKOB, CLETUIEHHBIX
CUEIUIEHHOTO C MOJIOM», «KapuoTurbl Y HE CLEIUICHHBIX CIIONIOM. Pemars
YEJIOBEKA M JKUBOTHBIX)» ITEHETUYECKUE 3a/1a4X HAa HACIIEIOBAaHUE
CLEIUICHHBIX C TIOJIOM MPU3HAKOB

6.6 | I3MeHUHBOCTD. N3menunBoCTh. BUibl N3MEHYMBOCTH: PackpsiBaTh conepxanue TEPMUHOB
HenacnencrBennas HEHACJICICTBEHHAS U HACIICACTBEHHA. Y TIOHSITUI: U3MEHUYNBOCTb,
U3MEHYHUBOCTD Ponb cpensl B HEHACIENCTBEHHON HACJICCTBEHHAs U3MEHYUBOCTb,

W3MEHUYHUBOCTU. XapaKTePUCTUKA
MOJU(PUKATIOHHON U3MEHUNBOCTH.
BapuanmoHHslil psii v BapralioHHas
KkpuBas. Hopma peakuyu npu3Haka.
KonnyecTBeHHBIE M KAYECTBEHHbBIE
MPU3HAKKU U X HOpMa PEAKIUH.
CaoiicTBaMOIU(DUKATTIOHHOM
W3MEHYUBOCTH.

HEHACJICCTBEHHASI N3MEHYMBOCTb,
MoAu(DUKAIIMOHHAS] U3MEHYUBOCTb,
BAapUALIMOHHBIN psJl, BAPUAHTA,
BapUallMOHHAsl KpUBasi, MPU3HAK,
HOpMa pEaKLNH, KOJINYECTBEHHBIE
Y KQU€CTBEHHBIC MTPU3HAKH.
KnaccudunmpoBath BUIIbI
U3MEHYMBOCTU U BBISIBIIATH MX
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Jemoncmpayuu:

Tabnuywvl u cxemol: «Buabl
U3MEHYUBOCTHY, «MoaudukarmonHas
M3MEHYHBOCTH.

Jlabopamopuvie u npakmuueckue
paoomui:

JlaGoparopnas pabora Ne 6. «3yuenue
MOAN(UKAIIMOHHONW U3MEHYUBOCTH,
MIOCTPOEHUE BApUAIITMOHHOIO psija

Y BApUALMOHHOU KPUBOIN»

OMOJIOTMYECKHE OCOOCHHOCTH.
[lepeuncnsaTh cBOMCTBA
MOAUGUKAITMOHHON U3MEHUUBOCTH

U OOBSICHATH €€ 3HaUYCHUE

JUTSI OPraHU3MOB.

Pa3znnuaTh KOJIMYEeCTBEHHBIC

Y KQ4ECTBEHHbIC MPU3HAKU; CTPOUTH
BapUALIMOHHBIN PsiJl, BAPUALIMOHHYIO
KPUBYIO, BBIUUCIISITH CPEJIHEE 3HAUCHUE
npU3HaKa

6.7

Hacnencrsennas
U3MEHYUBOCTh

HacnencrBenHasi, Wjid TeHOTUNHYECKAs
n3MeH4nBocTh. KoMOnuHaTuBHAS
U3MEHYMBOCTh. MeW03 U OJIOBOU
IIPOIIECC — OCHOBA KOMOHWHATUBHOM
U3MEHYUBOCTU. MyTallMOHHAs
U3MEHYHUBOCTb.

Knaccudukanus MyTauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacTtora 1 NpUYMHBI MYTaIHM.
MyrtareHnblie (pakTopsbl.

3aKOH rOMOJIOTHYECKHUX PSIJIOB

B HACJIEJICTBEHHON N3MEHYNBOCTHU

H. . BaBunosa. Buesnepnas
HACJIEACTBEHHOCTh U H3MEHUYHUBOCT.
Hemoncmpayuu:

Hopmpemuwi: I'. ne @pus, H. 1. Bapuios.
Tabnauyvt u cxemvl: «MyTalOHHAS

PackpriBaTh conep:kaHue TEPMUHOB
Y IIOHATUMN: HACIICICTBEHHAs
M3MEHYHUBOCTb, KOMOMHATHUBHAS
U3MEHYUBOCTH, MyTallHOHHAs
W3MEHYUBOCTh, MYTaHT, MyTalllH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIUINION NS, aHCYIIIIONAWA, MyTar CHBI.

XapakTepu3oBaTh HACJIECICTBEHHYIO
U3MEHYUBOCTD; (POPMYIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIJIOB

B HACJICJCTBEHHOM N3MEHUYNBOCTH

H. . BaBmioBa u 0OBSICHATE €T0
3HAYCHUEJIS OMOJIOTMU U CEJIEKIIUH.
KiaccugunupoBars MyTaiuu: reHHbIe,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI MyTALAMN.

OOBACHITH TPUYMHBI BO3SHUKHOBEHHUSI
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U3MEHYUBOCTB.
Obopyoosanue: MAKPOCKOTI,
MuKponpenapar «/Ipozoduiia» (Hopma,
MyTauu GOPMBI KPBLUILEB U OKpacka
Teja); KOMHATHBIE PACTEHUS C NTECTPO
OKPacKOU JINCTHEB.

Jlabopamopnvie u npakmuyeckue
paobomot:

Jlaboparopnas padota Ne 7. «AHanu3
MyTalui y Ipo30(Hiibl Ha TOTOBBIX
MUKpOIIpenapaTax»

MyTaluii, poijib (PaKTOPOB-MyTareHoB.
CpaBHUBaTh BHIbl MyTallui; BBISBIIATH
MIPUYHHBI HACJIEICTBEHHON
U3MEHUYUBOCTH, UCTOYHUKU MYTareHOB
B OKpY’Karoleit cpee (KOCBEHHO).
XapakTepu3oBaTh BHEAIECPHYIO
HACJIEICTBEHHOCTh U U3MEHYNBOCTh

6.8

I'eneTuka yenoBeka

I'eneruka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METObI T€HETUKHU UEI0BEKa:
reHeaJIOTHYeCKH, OJIM3HEIOBbII,
[IUTOTCHETHICCKHUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKHUIA.
CoBpeMeHHOE OIpeICIICHUE TEHOTUMA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCJIC

¢ nomoiubto I1I[P-ananu3a.
Hacnencreennsie 3a001eBanus
YyeJI0BeKa: FeHHbBIe 00JIC3HH, 00JIE3HN

C HACJIEICTBECHHOM
MPEIPaACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3au. CoMaTUUECKHUE

Y TeHEepaTHUBHBIC MyTAallUH.

PackpbiBaTh coziep:kanne TEPMUHOB

Y TIOHSITUI: KAPUOTHI YEJIOBEKA,
LUTOTE€HETUYECKUN METOJ,
IEeHEATOrMYECKUI METO/1, POAOCIOBHBIE,
OJIM3HEOBBIA METO/, HACIEACTBEHHbIE
Oose3Hu: (MOHOTCHHBIE,

C HacJIeACTBEHHON
NPEaPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEAMKO-T€HETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnaTb 0COOEHHOCTH U3YyUEHHUS
TeHETHKHU YeJIOBEKa; MPUBOJIUTh
MIpUMeEpPHI HACJIEACTBEHHBIX OOJIe3HEN
YeJioBeKa, XapaKTepu30BaTh METO/IbI UX
po(HIaKTHUKH; 00OCHOBHIBATH 3HAUCHUE
MEIUKO-TEHETHYECKOT O
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CrtBosioBbIe KIIETKH. [IpuHIIUTIBI
3I0pOBOT0 00pasa KU3HH, TUarHOCTHKH,
NpOPUIAKTUKY U JICYEHUSI TCHETUYECKUX
0omne3Heill. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBAHNE. 3HAYEHUE
MEIUIMHCKON T'€HETUKH

B IIPEIOTBPAILICHUH U JICUCHUU
IreHEeTUYECKHUX 3a00JIeBaHMI YeTIOBEKa.
Jemoncmpayuu:

Tabnuywvl u cxemot: «HacnegoBanue
pesyc-dakropa», «I'eHeTuka rpymm
KPOBI.

Jlabopamopnsle u npakmuueckue
paoomot:

[Tpaktuueckas pabora Ne 2.
«CocCTaBJIeHUE U aHAJIU3 POJIOCTIOBHBIX
YEeJI0BEKay

KOHCYJIbTUPOBAHHSI.
BbISBASATB U cpaBHUBATh MEX]y COO0M
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKa.

CocTaBisaTh U aHATU3UPOBATH
POIOCIIOBHBIE YEIOBEKA

Hroro yacos no teme 8

Tema 7. Cejiekniusi OpraHu3MoOB, OCHOBbI OHOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa | Ceneknuus Kak HayKa U IIpoILecc. PackpeiBaTh comepkaHue TEPMHHOB
U TIpOIIECC 3apOoXKIECHUE CEIEKIUHN U JOMECTUKALMA. | M IOHATHIA: CEIEKIINs, COPT, IOPO/a,

Yuenue H. W. BaBuiioBa o neHTpax
MHOrooOpa3usi U MPOUCXOKACHUS
KYJbTYPHBIX PACTCHUM.

L{eHTpbI IPOUCXOXKAEHUS JOMAITHUX
’KMBOTHBIX.

Copt, nopoaa, mTaMm.

[ITaMM, JOMECTUKaLHS,

WIN OJIOMAIlIHWBaHUE, [ICHTPHI
MHOT000pa3usi U IPOUCXOKICHUS
KYJIbTYPHBIX PaCTEHHIA

M KUBOTHBIX, THOpHIM3ALINS,
UCKYCCTBEHHBIN 0TOOP.
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Jemoncmpayuu:

Iopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol.: kapta «L{eHTpbI
MHOT000pa3Hsi U MPOUCXOKICHUS
KYJIbTYpHBIXpacTeHu», «Ilopoasl
JIOMAIITHAX XUBOTHBIX», «CopTa
KYJIbTYPHBIX PAaCTCHHUII».
Obopydosanue.: MyIsIKY TII0/I0B

¥ KOPHEIUIOA0B IUKUX (hopm H
KYJIbTYPHBIX COPTOB PACTCHHIA;
rep6apuii «CenbCKOX03sIIICTBEHHBIE
pacTeHUsD

HaskiBath 1 cpaBHUBATh OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIUU.

Nznarate yuenue H. 1. BaBunosa

0 IIEHTPaX MPOUCXOXKICHUS KYJIbTYPHBIX
pPacCTEHHIi; pa3auyaTh UEHTPhI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIMOJIOKEHUE
C oYaramMu BO3HUKHOBEHUS IPEBHEHIITUX
[MABWIN3ALNHN.

CpaBHUBaTh cOpTa KYJIbTYPHBIX
PACTEHHI, OPOABI JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh posib CENEKIUU

B 00€CIIeUCHHUH TTPOJI0BOIBLCTBEHHOM
0€30MacCHOCTH YEJIOBEYECTBA

7.2

Metons!
JIOCTUKEHUSI
CEJIEKLINH PACTCHHU I
Y SKMBOTHBIX

CoBpeMeHHbIE METO/IbI CETIEKIIUH.
MaccoBbIil 1 UHAUBUIYATLHBINH OTOOPBI
B CEJICKIIMU PACTEHUN U JKUBOTHBIX.
OueHka 3KcTepbepa.
BiM3KOpOICTBEHHOE CKPEIIMBAHUE —
uHOpuAMHT. Yucras TuHus.
CkpelmuBaHUe YACTHIX JIUHUH.
['erepo3uc, unu rudpuHas cuia.
HepoxnctBeHHoe ckpemmBanue —
aytOpuaunr. OTaaneHHas
rUOpUIN3aINS U €CYCIIEXH.

M cKyCcCTBEHHBIM MyTareHe3 U Mojy4cHue
MOJIUIIONI0B. JloCTHXKEHUS ceneKkuu

PackpreiBaTh copepkaHue TEPMUHOB

Y TIOHSTH: UICKYCCTBEHHBIN 0TOOD,
MacCOBBIi 0TOOpP, MHAUBUAYATbHBIN
0TOO0p, PKCTEPHEP, OIUZKOPOICTBEHHOE
CKpelIMBaHue, YUCTas JTUHUS, TE€TEPO3HUC,
HEPOJCTBEHHOE CKpPEIINBAHUE,
VICKYCCTBEHHBI MYTareHes,
nonurionabpl. CpaBHUBATH (hOPMBI
UCKYCCTBEHHOT0 0TOOpa (MaccoBOro

Y UHJMBUIYaJIbHOTO), BU/IbI
rubpuan3anuu (6JU3KOPOICTBEHHON

Y OTJAJICHHOM ), CIOCOOBI MOJTYICHUS
MOJIUTLIONIOB.
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pacTeHUH, ) KUBOTHBIX
UMUKPOOPTaHU3MOB.
JHemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. ®@. 11BaHOB.
Tabnuywl u cxemol: «OTHATCHHAS
rubpuan3anusy, «PaboTel akagemMuka
M. @. UBaHoBay, «lloaummonaus.
Obopyoosanue.: MyISIKA TIOJAO0B U
KOPHEIUIOAO0B IUKUX (opM U
KYJIbTYPHBIX COPTOB PACTCHUH.
Jlabopamopuwie u npakmuueckue
paoomui:

Okckypcus «OCHOBHBIE METO/IbI U
JNOCTUKEHUS CEJIEKIUN PACTEHUN U
’KUBOTHBIX (HA CEIEKIIMOHHYIO CTaHIIHUIO,
IUIEMEHHYIO pepMmy,
COPTOUCIIBITATEIbHBIN Y4aCTOK

WIH TETUTUYHOE XO35UCTBO)

[IprBOAWTE MPUMEPHI TOCTHKEHUI
CEJIEKIIMY PACTEHUMN U )KUBOTHBIX

1.3

buorexnonorusa
KaK OTpacilb
MIPOU3BOJICTBA

buorexnonorus KakK OTpaciib
MPOU3BOCTBA. ['€HHAs MHKEHEPUSI.
Otanbl co3nanus pekomouHantHou JJHK
W TPAHCTEHHBIX OpraHu3MoB. KiierouHas
uHxeHepusi. Kinetounble KyJabTyphl.
MUKpOKIIOHATBHOE Pa3MHOKECHHE
pacrenunid. Knonnposanue
BBICOKOIIPOYKTUBHBIX

PackpeiBaTh comepxaHue TEPMUHOB

Y TIOHATUI: OMOTEXHOJIOT U, KJIIETOUHAs
WHXXEHEpUsl, TCHHAsIMHKEHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranuzmel, 'MO (renernuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJCTBA, OCHOBHbBIE
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CEJIbCKOXO03IMCTBEHHBIX OPTraHU3MOB.
DKOJIOTMYECKHUE U ATUYECKHUE MPOOIEMBI.
I'MO — reneruuecku
MOAU(GUIIMPOBAHHBIE OPTaHU3MBI.
Hemoncmpavyuu:

Tabnuywl u cxemol: «OOBEKTHI
ouotexHonorumn», «Kiaerounsie
KYJIBTYPbI U KJIIOHUPOBAHUEY,
«KoHCcTpyHnpoBaHHEeH MEPEHOC I'€HOB,
XPOMOCOM

TOCTHXKCHUS OMOTEXHOJIOIMHU B 00JIaCTH
IIPOMBIIIICHHOCTH, CETBCKOT0 X03MCTBa
1 MEJUIIHHBEI.

[Tepeuncnary u XapakTepU30BaTh
OCHOBHBIEMETOBI M JOCTHIKCHUS
OMOMHKEHEPUU.

OOGcyXmaTh 3KOJOTUYECKHE

U THYECKHE aCTICKThI HEKOTOPHIX
HCCJIEOBAaHUI B 00J1aCTH
OonorexHomoruu (KJIOHUPOBAHUS,
HCKYCCTBEHHOTI'O OILJIOJIOTBOPEHHS,
HAIPaBJICHHOT'0 U3MEHEHUS TeHOMA

1 CO3JIaHUsI TPAHCTECHHBIX OPTraHU3MOB)

Hroro gaco no Teme 3
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME

54




11 KVIACC

No
/o

HaumenoBanue
pasaenoB U TeEM
y4eOHOro rpeamera

KomuuectBo
4acoB

IIporpaMMHOE conepxKaHue

OcHOBHBIE BUJIbI I€ATEIHOCTH
00y4Jaronuxcst

Tema 1. DBoJIOIIMOHHAA OHOJIOTHA

1.1

DBOJIIOLIUS U METOJIBI
€C U3yYCHHS

1

[Ipennockuiku BO3SHUKHOBEHUS
ABOJIOLIMOHHOW TEOPHUH. DBOJIIOIMOHHAS
TEOpHS U €€ MECTO B OMOJIOTHUH.
BrnusHue 3BOIIOIIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTUU U APYTHUXHAYK.
CBuIETENHCTBA SBONIOIUH.
[TaneoHTONOrNYECKHE:
NOCJIEIOBATEIBHOCTH MOSIBIICHUS BUIOB
B [1aJICOHTOJIOTUYECKOM JIETOMHCH,
nepexoaHbie (HOPMBL.
buoreorpaduueckue: cxoncTso

U paznuune (ayH udaop MaTEPUKOB
U OCTPOBOB. DMOPHOIOTUYECKUE!
CXO/JICTBau pa3INuKsi IMOPHUOHOB PA3HBIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE:
TOMOJIOTUYHbIE, AaHAJIOTUYHBIE,
PYAUMEHTApPHBIE OpTaHbl, ATABU3MBI.
MornekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSATHI: DBOJTIOLMS, IEPEXOTHBIC
(dbopMBbI, GUITOTECHETUICCKUE PSIIBI,
BHJIBI-DHIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOIBIIIEBOI'0 CXOJICTBA,
OMOTreHEeTUYCCKHI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHbBIC
OpraHbl, pyIUMCHTAPHBIE OPTaHBbI,
aTaBU3MBL.

[TepeuncnaTh OCHOBHBIC 3TAIBl PA3BUTHS
ABOJIOLMOHHOW TEOPHH.
XapakTepu3oBaTh CBUJICTEIIbCTBA
SBOJIIONMH: TTAJICOHTOIOIMUCCKHE,
ouoreorpaduyeckue,
AMOPHOIOTHYECKUE, CPABHUTEIILHO-
AHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHUE.

[TpuBOIUTE TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (PHIIOreHETHYECKUX
PAIOB.

[IpuBoaUTH (HhOPMYJIMPOBKH 3aKOHOB
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METa0O0IMYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, K. b. Jlamapk,
Y. Jlapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkenb, ®. Mrosep.
Tabnuuwvl u cxemol: «PazBurne
OpPraHWYECKOro Mupa Ha 3emiey,
penbedHbIe TAOTUITBI «3apOIBIIIN
MMO3BOHOYHBIX JKMBOTHBIX),
«APXEONTEPUKCH.

Obopyoosanue: dbuoreorpaduyeckas
KapTa MUpa; KoJuieKusa «DPopmbl
COXPAHHOCTHU MCKOMAEMBIX KUBOTHBIX
U pacTEHUIl»; BIIAJKHbIE MTperapaThl
«Pa3Burtue HacekoMoroy, «Pa3Butue
JISITYIIKI

OMOreHEeTHYECKOI 0 1 3apOAbIIICBOIO
CXoACTBa

1.2

Uctopus pasBurus
MPEICTABICHUI
00 SBOJIIOIUH

OpomonmonHas teopus Y. [lapBuna.
[IpeanockuikKu BO3HUKHOBEHUS
napBUHU3MA. J[BHKyIIKE CUIIBI
HBOJIIOIIMH BUOB 10 JlapBuHy
(M30BITOYHOE PA3MHOXKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeeleHHas: U3MEHUYUBOCTb,
O6opn0a 3a CyIecTBOBaHHE,
€CTECTBEHHBII 0TOOD).

CuHTeTnuecKkas TCOpUs SBOJTIOLNN

PackpriBaTh copepxaHue TEPMUHOB

Y IIOHSATUI: CUCTEMATHKA, €CTECTBEHHBIM
U UCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIC UJEH, KOHLICIILIUU

Y TEOPUU; CPABHUBATH B3IJISJIbIHA BU/]T
v sBomonuto K. Jlunnes, JK.b. Jlamapka,
Y. apBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CHUCTEMATUKU U OOBSICHSATH MPUHIIUTIIBI

56



(CTD) u ee OCHOBHBICTIOIOKECHHSI.

Hemoncmpayuu:

Topmpemuwi: K. Jlunnen, K. b. Jlamapk,
Y. {apBuH.

Tabauywl u cxemor.: «llomymnsumy,
«Kapra-cxema mapuipyra myTenecTBUs
Y. Japsuna», «®opmbl 00pbObI

3a CYILIECTBOBAHUEY, «ECTECTBEHHBIN
ot0op», «MHOroodpasue copTon
pacreHuity, «MHOTrooopasue mopo;1
KUBOTHBIX )

OMHApHON HOMEHKJIATYPBI.
XapakTepu3oBaTh COJEPKaHNE

Y 3HAYE€HHE 3BOJIFOLIMOHHON KOHUENIUU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbIE

U COIMATbHO-3KOHOMUYECKUE
IPEANOCHUTKY BO3SHUKHOBEHHSI
3BOJIIOLIMOHHON Teopun Y. JlapBuHa.
PackpbIBaTh coziep:kaHue 3BOIOIIMOHHON
teopunY. JlapBuHa; cpaBHUBaTh
HEOMNPEENEHHYIO U ONPEIeIEHHYIO
U3MEHUYNBOCTb, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, (hOpMBI OOPHOBI
3a CyILIECTBOBAHHUE.

OnuceIBaTh MOJIOKEHUS CHHTETHYECKON
teopuu dBomonun (CTI) u 0OBICHATH
ee 3HayeHue JUIIONOoJIOrun

1.3

Bun: kpurepun u
CTPYKTYpa.
ITomynsiums kak Kak
DJIEMEHTapHasI
€AMHULA BUJIA

Muxkposomronus. [lomynsanus kak
€AMHULABUAA U DBOJIIOLIUH.
Hemoncmpayuu:

Tabnuyst u cxemwl: «llomynsuuny,
«MyTanoHHasi U3MEHYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «/[po3oduna» (Hopma,
MyTaI GOPMBIKPBUIEEB H OKPACKH
Tena), Mmonenb-anmnkanus «llepekpect
XPOMOCOM.

PackpriBaTh copeprkaHue TEPMUHOB

Y TIOHSTHI :MUKPO3BOJTIOIIHS, BUI,
KpUTEPHUH BUIA, apeast, MOMYJISIINs,
reHO(OH/T, MyTaIlMH, KOMOUHAIINH
TE€HOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO SAUHUILY

U TIEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
BeIaensTh KpuTepun BHIA
(Mopdomorndeckuii, GrU3NOTOrHICCKHH,
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Jlabopamopnuie u npakmuueckue
paoomui:

Jlabopartopnas padora Ne 1. «CpaBHeHuUe
BUJIOB IO MOP(OJIOTUUECKOMY
KPUTEPHUIO»

OMOXMMHYCCKHI, TCHETHUCCKHIA,
AKOJIOTUYECKUH, reorpapuaecKuii)

U IPUMEHSTh KPUTEPUU JJIs1 OTHCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIYJISIUIO KaK
CTPYKTYPHYIOCAUHUILY BUJIA U
ABOJIIOIIUH.

OnuchIBaTh NOMYJISILIMIO IO OCHOBHBIM
MOKa3aTesIM: COCTaB, CTPYKTypa

1.4 | Aemwxymue cuisl JBrxymue cuibl (pakTopsl)3Bontonun | PackpeiBaTh copepkaHue TEPMUHOB
(3memeHTapHbIe BHUJIOB B ipupozae. MyTranmoHHbIN Y TIOHATHI: KOMOMHATUBHAA
(bakTOphl) 3BONIOLUU npolecc 1 KOMOMHATHUBHAs U3MEHYUBOCTb, MyTallUU, MyTallHOHHBIN
M3MEHYMBOCTD. [[OMynsIMOHHBIE BOJIHBI | POLIECC, MOMYISLUOHHBIE BOJIHBI,
u aperid renos. M3omsius u murpanus. | apeiid reHoB, W3OJSAINS, MATPAIUH.
Jemoncmpayuu: XapakTepu3oBaTh JIEMEHTAPHbBIE
Tabauywl u cxemvl: «JIBUKYILINE CUTIBI (aKTOpBI SBONIOINH: MYTaIl[HIOHHBIH
ABOJTIOLIM nporecc, KoOMOMHaTUBHAs
U3MEHYUBOCTD, OMYJISILIMOHHBIE BOJIHBI,
npei reHoB, U30JALUs, MUTpALUS.
YcraHaBiIuBaTh IPUYMHHO-
CJIEICTBEHHBIE CBSI3H MEKIY
MEXAHU3MOM U PE3YyJIbTaTOM JIECHCTBHS
JBIKYIIUX CUIT (3JIEMEHTAPHBIX
(hakTOpOB) IBOIIOLIUN
1.5 | EcrecTBeHHsbI 0TOOP EcTecTBeHHBbI1 0TOOp — HanpaBisitonuil | PackpeiBaTh copepkaHue TEPMUHOB

U ero GopMbl

(bhakTOop PBOIOIHH.
@DopMBI €CTECTBEHHOT00TOOPA.

Y TIOHSITUI: €CTECTBEHHBIN 0TOOD,
6oprba 3a CyIecTBOBaHHUE.
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emoncmpavyuu:
Tabnuuwvl u cxemol: «ECTeCTBEHHBIN
otOop», «boprbda 3a CylecTBOBAHUEY

OnuceiBaTh MEXaHU3M JCHUCTBUSA
€CTECTBEHHOT0 0TOOpA.
Xapaktepu3oBaTh ()OPMbI ECTECTBEHHOTO
oTOopa (ABWXKYIIUH, CTAOMIN3UPYIOIINH,
JTU3PYNTUBHBIN) U CPABHUBATD UX MEXKIY
COOOI.

XapaktepuzoBatb 00ps0y

3a CYIIECTBOBAaHUE M CPABHUBATH €€
BUJIBI (MEXKBUI0BAs, BHYTPUBHIOBAS,
6opr0a ¢ HeOIaronpUsATHBHIMHU
(akTopaMu BHEIIHEH Cpe/Ibl)

1.6

Pe3ynbprarsl
IBOJTIOIUH:
MPHUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BUJ000pa30BaHUE

[Ipucnoco0aeHHOCTh OPraHu3MOB
KaK pe3yJbTat 3Bostonuu. [Ipumepol
MIPUCTIOCOOJICHUI Y OpTraHNU3MOB.
Apomopdo3bl U UIHOATATITALINH.
Buau BugooOpa3oBanue.

Kpurepuu Buga. OcHoBHbBIE (HOPMBI
BHJ1000pa3oBaHusi: reorpaduieckoe,
AKOJIOTUYECKOE.

Jlemoncmpayuu:

Tabauywl u cxemol:
«[IpucnocobIeHHOCTh OPTaHU3MOBY,
«["eorpaduyeckoe BUI000pa30BaHUEY,
«DKOJIOrM4YeCKOe BUJ000pa30BAHUE.
Obopyoosanue:

KoJutekius «IIpumMepsl 3aUTHBIX
MPUCTIOCOOJICHUN Y dKUBOTHBIX),

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTUM : IPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIILCTBEHHAS U
npeaocTeperaroias okpacka,
MacCKHpOBKa, BUI000pa30BAHUE.
OnuceiBaTh MEXaHN3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BEISBASATE 110 M300payKeHUsIM, Ha KUBBIX
1 GUKCHPOBAHHBIX Mpernaparax mpuMephbl
MIPUCTIOCOOJICHHOCTH PaCTEHUN

U JKMBOTHBIX K YCIOBHSIMCPEIbI
oOuTaHMSI, TOKA3hIBATH OTHOCUTEIbHYIO
1e7eCO00Pa3HOCTh MPUCTIOCOOTICHUM.
XapakTepru3oBaTh CIIOCOObI

¥ MEXaHU3MbI BU1000pa30BaHUS;
OIHCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUIEKITUSI HACEKOMBIX C Pa3JIMYHBIMU
TUTIAMU OKPACKH; HA0OP TJI0/I0B

U CEMSH.

Jlabopamopnvie u npakmuueckue
paoomuwi:

JlaGopatopnas pabdota Ne 2. «Onucanue
MIPUCTIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEIHHOTO XapaKTepa

(bOpMBI HKOJIOTUYECKOTO
U TeorpapuuecKkoroBU1000pa3oBaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIFOLIUN

Makpo3BOJTIOLHS.

DopMbI IBOJTIONNH: (PUTTETHYECKAs,
JMBEPreHTHAsl, KOHBEPI€HTHAas,
napasuienbHas. HeooparumocTtsb
spoyonuu. [Tpoucxoxnenue

OT HEeCTIEIUATU3UPOBAHHBIX
MPEJIKOB.

[Iporpeccupyromas cnennanu3anus.
AnanTuBHas paaudarusl.
Jemoncmpavyuu:

Ilopmpemwi: A. H. CeBep1ioB.
Tabnuysl u cxemol: «ApoMopdo3b»,
«M nuoaganrammmy, «O0mas
JIereHeparus».

Obopyoosanue: monenb «OCHOBHBIC
HaIPaBJICHUS 3BOJIIOLUNY; 00BbEMHAs
Moznelnb «CTpoeHre roJIOBHOTO MO3Tra
MMO3BOHOYHBIX

PackpbIBaTh cozepkaHue TEPMUHOB

Y MTOHSITUN :MaKpOIBOIIONHS, GUITOTEHES,
OMOJOTMYECKUI MPOTPECC U perpecc,
apomopdo3, uaroaaanramus, oomas
JereHepanus, aJanTuBHas pajaralus.
XapaxkTepu3oBaTh (OPMBbI IBOTIOIUHL.
BoisiBniats apomopo3sl

Y UIMOaJanTaluy ypacTeHU!

Y )KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUI TMpOrpecc
U Ouonoruyeckuil perpecc, apoMopdos,
UAMO0AIANITAIIMIO U OOIIYIO
JIer€HEPALIHIO.

BBIABIIATH B3aUMOCBSI3U MEKIY TYTSIMHU
U HampaBJICHUSIMU 3BOJTIOLINH

Yy PaCTE€HUH W )KMBOTHBIX

HTtoro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HM HA 3emuie

2.1 | Ucropus xxusHu

Ha 3eMJIe U METOJIbI
€€ N3yYCHHUS.
I'nmore3sl
IIPOUCXOKICHUS
>KM3HU Ha 3emiie

2

JloHay4YHBIE ITPENCTABICHUS

0 3apoXxaeHUM ku3HU. HayuHbie
TUNIOTE3bl BOSHUKHOBEHUS )KU3HU

Ha 3emsie: aOMOTeHEe3 UIMAHCTICPMHUSI.
XuMudeckas 3BOIOLUS.
AOUWOreHHbIN CUHTE3 OPraHUYEeCKUX
BEILIECTB U3HEOPTaHUYECKUX.
DKCNEPUMEHTATBbHOE MOATBEPKICHUE
XUMHYECKOU 3BOJTIOLINY.

HauanbHble Tamnbl OMOJI0rHYecKon
spomonuu. ['unoreza PHK- mupa.
dopmupoBaHuE MEMOPaHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBble KJIETKU U UX IBOJIIOLIUS.
®opMHUPOBAHUE OCHOBHBIX TPYIIIT
YKUBBIX OPTraHU3MOB.
Jemoncmpayuu:

Llopmpemur:

®. Penu, JI. [Tactep, C. Muiep,

A. U. Onapumn, I'. IOpu.

Tabauyst u cxemvi: «BO3HUKHOBEHHE
CoHEYHOM CUCTEMBIY,

«Pa3BuTHE OpraHUYECcKOro MUpay,
«PactutenbHas KieTkay, <« KuBoTHas
KieTkay, «lIpokapuoruueckas
KJIETKa»

PackpriBaTh copep:kaHue TEPMUHOB

U TIOHATHUI: KpeallmoHU3M, abUOTeHe3,
BUTAJIU3M, TTAHCTIEPMHUSI, OMOTI093,
KOaIlepBaThl, IPOOMOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METOIbI U3yUCHUS
HCTOPUYECKOI0 MPOIUIOro 3eMJIH.
[TepeuncnsiTb OCHOBHBIE 3TAMbI
XUMHUYECKON MOMOJIOrHYECKON
ABOJTIOLIUH.

N3narate conepikaHue rurnoTe3 U TeOpuid
BO3HUKHOBEHUS KU3HU Ha 3emiie
(KpeanmoHu3Ma, CaMOIIPOU3BOJILHOTO
3apOXKJIeHUs (CIIOHTAHHOTO),
nancrnepmud, runore3sl PHK-mupa).
OmnuceiBaTh skcniepuMentsl C. Muiepa
u ['. IOpu no nomyyeHnro OpraHnyecKux
BEIIECTB U3 HEOPTAHUYECKUX ITyTEM
a0MOreHHOr 0 CUHTE3a
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22

OCHOBHBIE ATallbI
SBOJIIOIIH
OpraHUYECKOro MHUpa
Ha 3emiie, pa3BUTHE
KU3HHM TI0 dpaM U
nepuoiam

PazButune xxu3Hu Ha 3emiie 1o 3pam

u nepuoaam. Karapxeii. Apxerickas

U IpoTepo3oickas 3psl. [1aneo3orickas
9pa U ee IIEPHOJIbl: KEMOPHICKHM,
OPJIOBUKCKHH, CHITYPUHUCKHM,
JIEBOHCKHM, KAMEHHOYT OJIbHBIU,
MIEPMCKHUU.

Me3o0301CKas 3pa ¥ €€ NEPUOBL:
TPUACOBBIN, FOPCKUM, METIOBOM.
Kalinozoiickasi spa 1 €€ epruo/Ibl:
MajJeOreHOBBIN, HEOrC€HOBBIH,
AHTPOIOT€HOBBIN.

XapakTepuCcTHKa KiIuMara

Y Fe€0JIOTUYECKUX TpoiieccoB. OCHOBHBIE
ATarbl 3BOJIIOLIMY PACTUTEIIBHOTO U
KUBOTHOT'0 MUpa. ApoMop(ho3bl

y pacTeHui v )KUBOTHBIX. [losiBIIEHUME,
pacUBET ¥ BEIMUPAHUE TPYII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabnuywvl u cxemol: «Pa3zButne
OPraHu4eCcKoro MUpa,
r€OXPOHOJIOrMYECKasl TabJINIIA;
KoJuteKust «@opMbl COXpaHHOCTH
UCKOITAEMBIX JKUBOTHBIX Y PACTEHUI.
Jlabopamopnuie u npakmuuecxkue
paoomui:

PackpsiBaTh conepxaHmue TEpPMUHOB
Y TIOHSITUI: 30H, 3pa, NEPUO/,
apoMop(}o3bl, UIMOATATITALINH.
3HaTh MOCIEA0BATEILHOCTD Y0HOB:
KaTapxeu, apxeu, IpoTepPO30u,
dbaHepo30ii; 3p: apxeickas,
MPOTEPO30MCKAs, MATIEO30MCKas,
ME3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KEMOPHUICKHIA, OpJIOBUKCKUH,
CWIYPUMCKUU, TEBOHCKUH,
KAMEHHOYT OJIbHBIH, TEPMCKUH,
TPHUACOBBIM, FOPCKHUI, MEJIOBOU,
I1aJI€Or€HOBBIM M HEOI€HOBBIM,
AHTPONOTr€HOBBI.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTaHUYECKOTI0 MHUpa

I10 3paM U IEPUOJAM I'€0JIOTUUECKOU
WCTOPUH; ITAIbI Pa3BUTHS
PaCTUTENBHOIO ¥ )KUBOTHOT'O MUDA.
Boinenuts rinaBHbeie apoMopdo3bl
pacCTEHUH U )KUBOTHBIX.

CpaBHUBaTh MEX]y COOOM
IIPEACTABUTENIEN CUCTEMATHIECKUX
IPYIIIT OPraHU3MOB, BBISBIISITH UEPTHI
YCJIO)KHEHUS U TIPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM KH3HU
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[Ipaktuueckas padora Ne 1. «3yuenue
HCKOIIA€MBIX OCTaTKOB PACTEHUM

Y JKUBOTHBIX B KOJUIEKIHSIX).
DKCKypcust «IBOJIFOLIUS
OpPraHU4EeCKOro MHUpa Ha 3eMIe»

(B ecTecTBEHHO-HAy4YHbIN
WJIMKPACBEAUECKUN MY3€il)

2.3 | CoBpemeHHas Cucrema Opranm4eckoro Mupa Kak PackpreiBath conepxkaHrue TEpPMUHOB
cHucTeMa oTpaxkeHue 3Boouur. OCHOBHEIE Y MIOHSITU : CHCTEMATHUKA, UCKYCCTBEHHAS
OpraHU4eCcKOro Mupa CUCTEMATUYECKUE TPYMNIBI OPraHU3MOB. | U €CTECTBEHHAS KIAaCCHU(PHUKAIS,

Hemoncmpayuu: OuHapHasi HOMEHKJIATypa, MPUHIINI
Tabauywl u cxemol: «CoBpeMeHHas ACPAPXUIHOCTH.
CHCTEMa OPraHM4YCCKOTrO0 MHUPA» XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOro MHUpa
2.4 | DBOdIOLMS YeIOBEKa DBoJIOIUS YenoBeKa. AHTPOIMOIOTUsI PackpsiBaTh coziepxaHue TEpPMHUHOB

(a"TpOmoOreHes)

Kak Hayka. Pa3Butue npencraBieHun
O MIPOMCXOXKICHUM YeIoBeKa. MeTo bl
n3ydeHus antpornorenesa. Cxoacrna
Y pA3JIMYMsS YEJTOBEKA U KUBOTHBIX.

CucremaTnyeckoe Moj0KeHNE YeJIOBEKa.

Jlemoncmpayuu:

Hopmpemui: Y. JlapBuH.
Tabauyst u cxemvi: «CpaBHEHUE
AHATOMHYECKHUX YEPT CTPOCHHUS
YyeIoBeKa U 4eJI0BEKOOOPa3HbIX
00€3bsH.

Obopyoosanue: CIENIKU

Y TIOHSAITHI: aHTPOIIOJIOT US,
AHTPOIIOTEHE3, YEJIOBEK Pa3yMHBIN
(Homo sapiens), mpsiMOX 0k I€HHE,
BTOpasi CUTHAJIbHAsl CHCTEMA.
[lepeuncnaTh 3a1a4u aHTPOIIOJIOT MU,
ATaIBICTAHOBJICHUS U PA3BUTHS
IIPEACTABIECHUN O IPOUCXOKIACHUN
YEJI0BEeKa.

N3marate OCHOBHBIE TTOJI0XKEHUSA
teopun Y. /[apBruHA, KPUTHYECKH
OLICHMBATh HEHAYYHYIOMH(OPMALIHIO
0 IIPOMCXOKIECHUH YEIOBEKA.
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WINH300paKEHUS] KAMEHHBIX OPYIUi
NIepBOOBITHOTO YeNIOBeKa: KAMHU-
qorepsl, pyousa, ckpedsa

3HaTh CUCTEMATUYECKOE MOIOKCHHE
Buga Homo sapiens, mepeuucisiTe ero
MOp(0JIOr0-aHATOMUYECKHUE TPU3HAKU
Pa3HOTO YPOBHS (THII, KJIACC, OTPSI/

u ap.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
pazITuYuiiuenoBeKa 1 )KUBOTHBIX.
OOBACHATH U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUU O TIPOUCXOXKICHUU
YeloBeKa JiJIsl MOHUMaHUsI MeCTa M POJIH
Yell0BeKa B TPUPOJIE

2.5

JIBHKyIIHE CUITBI

(paxTopsr)
aHTPOIIOTreHe3a

JIBrxyiue cuibl (hakTophl)
aHTpornoreneza. Hacnencreennas
M3MEHYHMBOCTH U €CTECTBEHHBIN OTOOP.
OOG1iecTBeHHBIN 00pa3 KU3HH,
M3TOTOBJICHUE OPYAUH Tpya,
MBIIIJICHUE, PEYb.

Hemoncmpayuu:

Tabnuyst u cxemvt: «CpaBHEHHE
AHATOMHYECKHUX YEePT CTPOCHUS YETTOBEKA
1 9CIIOBEKOOOPA3HBIX 00C3bsIHY,
«OCHOBHBIEC MECTa MAJICOHTOJIOTHYECKUX
HAXOJIOK TIPEIKOBCOBPEMEHHOTO
YCITOBEKA.

Obopyoosanue: MyIsiKI
«[IpoucxoxacHue YeaoBeKa
(MaJICOHTOIOTMUECKHE HAXOJIKH )»

PackpbiBath copepxanne TEPMUHOB
U TIOHATHI: (PaKTOpPBI aHTPONOreHe3a,
TPYIIOBOE COTPYJIHUYECTBO, PEUb,
opyauiHasl 1eSITEIbHOCTD,
noJIUMOP(HHU3M.

XapakTepu30oBaTh ABUKYIIUE CUITBI
(akTopsl) aHTpOIIOrEHE3A:
OMOJIOrMYECKHE U COLIMAJIbHEIE,
CpPaBHUBATH WX MEX]Yy COOOi
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2.6

OCHOBHBIE CTaIUN

OcHOBHEBIE CTaauu U BETBU 3BOJIFOIINHU

PackpriBath conep:kaHue TEPMUHOB

ABOJIIOIIMM YEJIOBEKa YeJI0BEKa: aBCTPAJIONUTEKH, HemoBek Y TIOHSTHUI: aBCTPAJIONUTEK, YEITOBEK
yMenbii, YenoBek npsaMOoXOoIsiui, YMEJIbIM, YETOBEK NMPAMOXOIAIINM,
UenoBek HeaHAEPTAIBCKUN, UeTOBEK HEaHJIepTaJIell, KPOMaHbOHEI,
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJUTUYECKAS] PEBOJIOIHSI,
Haxoaku nckonaemMbIX OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.

BpeMsI CYIIIeCTBOBAHHUS, 00JIACTh XapakTepu3oBaTh U CPABHUBATH MEXKIY
pacrpocTpaHeHus, 00beM IT'OJIOBHOT'O c000l OCHOBHBIE CTA/IMH IBOJIIOIUU
Mo3ra, 00pa3 KU3HU, OPYIUSL. YEJI0BEKa: XPOHOJIOTHYECKHUM BO3PACT,
Jlemoncmpayuu: apeaJ pacrpocTpaHeHusl, 00beM
Tabauyst u cxemvt: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU
MaJ€OHTOJOIrMYECKUX HaXOJI0K IIPEAKOB | U OpYyAUs TpyAa
COBPEMEHHOI'O YEJIOBEKA,
«/peBHeimme moan», «Ipesnue
moan», «llepBbie COBpEMEHHBIE JTIOIN.
OO0opyioBaHUE: MYIISIKU
«[IpoucxoxaeHue yemoBeka» (Or0CThI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTajiblia, KPOMaHbOHIIA); CJICTIKH
WU U300pakeHUs: KAMEHHBIX OpYIui
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qommepsl, pyousa, ckpedia

2.7 | YenoBeuecKkue pachl UYenoseueckue pacbl. OCHOBHBIE PackpbiBaTh cojiepKaHUE TEPMUHOB

Y IIPUPOJIHBIE
aZjanTaluyy 4esloBeKa

OO0JIbIIME pachl: €BPOIIEOUTHAS
(eBpazwmiickasi), HErpo-aBCTpaJoOuaHas
(3xBaTopHaIbHASA), MOHT OJIOWTHAS
(a3uarcko-aMepHUKaHCKas).

Y TIOHATHUI: Pachl, paCOreHe3, COLMa-
JTAPBUHU3M, PACU3M, METHUCALIUS.
XapakTepu3oBaTh U CPABHUBATH

Hpe,Z[CTaBI/ITeJ'IeﬁHGHOBequKHX pac,
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UepTbl IpUCIIOCOOIEHHOCTH
MpECTaBUTEIICH YETOBEUECKUXpac

K YCJIOBHUSIM CYIII€CTBOBaHUs. ENMHCTBO
yenoBeueckux pac. Kpuruka
COLMAJIBHOTO JJApBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauysl u cxemvi: «YemoBedeckue
pacei»

pPAacKpbIBATh MTPUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeuncisiTb U IPUBOJIUTD
IPUMEPHI MPUCTIOCOOTIEHHOCTH YEJIOBEKa
K YCIIOBUSIM CpE€JIbl, ITPUMEPHI
MIPUCTIOCOOUTEILHOTO3HAUYCHHS PACOBBIX
IIPU3HAKOB.

Jloka3piBaTh enMHCTBO Buaa Homo
sapiens, HAy4YHYI0 HECOCTOSTEIbHOCTD
PAacoOBBIX TEOPHUU, UACH COUHAIBHOTO
JapBUHU3MA U pacu3ma

NToro uacos nmo teme

9

Tema 3. Oprann3mbl 1 OKpY:KamIIas cpeaa

3.1 | Okonorus Kak Hayka | DKoJiorus Kak Hayka. 3ajauuu paszzuensl | PackpbeiBaTh colep:kaHue TEPMUHOB
AKOJIOTHH. Y TIOHSATHIL: KOJIOTHSI, TTOJIEBBIE
MeTo/1bI SKOJTOTUYECKUX UCCIECAOBAaHUMN. | HAOIIOEHUS, DKCIIEPUMEHTHI,
DKOJIOrMYECKOe MUPOBO33PEHUE MOHHUTOPHUHT OKpY>Karouleil cpeibl,
COBPEMEHHOI'0 YEJIOBEKA. MOJIEJIMPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemeor: A. 'ymO0aBAT, [lepeuncnsaTh 3a1a4n 3KOJIOTHH, €€
K. ®@. Pynwe, O. I'ekkens. pas3aensl UCBSI3U C APYTMMU HayKaMH.
Tabauywl u cxemor: xapta «lIpuponnsie | XapakTepu3oBaTh METO/IbI
30HBI 3eMJIN» HKOJIOTMYECKUX UCCIIETOBAaHUI

3.2 | Cpensbl obuTanus u | Cpenbl oOuTaHusi OpraHu3MoOB: BoJiHasA, | PackpbIBaTh conepxaHue TEPMUHOB

IKOJIOTHYECKUE
(hakTopsI

HA3eMHO-BO3IyIITHAS, TOYBEHHAS,
BHYTPH-OpPTaHU3MEHHAsI.
Dkonoruyeckue HaKkTophl.
Krnaccudukanus 3K0I0rnIecKux

Y TIOHSITHI: cpesia OOUTaHuUS,
AKOJIOTHYECKUE (haKTOPBI,
OMOJIOrMYECKUN ONTHUMYM,
OTrPaHUYMBAIOIIANA (JIMMUTUP YOI )
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(hakTOpOB: aOMOTHYECKUE, OUOTUYECKUE
¥ aHTPOTIOTCHHBIC.

JlelicTBHE HKOTOTUYECKUX (haKTOPOB

Ha OpraHU3MBI.

Jemoncmpayuu:

Tabnauyst u cxemol: «CpebloOUTaAHUS
OpraHU3MOBY

dakrtop.

XapakTepu3oBaTh YCIOBUS CPEJI
oOUTaHUSI OPTaHU3MOB;
KJ1acCU(UIIUPOBATH U XapaKTEPU30BaAThH
AKOJIOTHYECKHE (DAKTOPHI: a0NOTHUECKHE,
OMOTHUYECKHE U aHTPOIIOT €HHBIE.
OnuchIBaTh JEHCTBHUE YKOJIOTHUSCKHUX
(hakTOpOBHA OPTAHU3MBI.
Xapaktepu3zoBaTb 0COOCHHOCTH
CTPOCHUS U KUZHECATCITLHOCTH
pacTeHuM 1 JKUBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuoTuueckue
(hakTopsI

AOuoTtnueckue (paKkTopel: CBET,
TeMIiepaTypa, BJIaKHOCTb.
doronepuoauzm.lIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKHIX
(hakTopoB. bHOJIOrHYECKUEPUTMBI.
Hemoncmpayuu:

Tabauyst u cxemol: «OOTOMEPUOTUZM.
Jlabopamopnuie u npakmuuecxkue
paoomuwi:

Jlabopatopnas padota Ne 3.
«Mopdomoruueckue 0CoOOEHHOCTH
pacTeHU U3 pa3HBIXMECT OOUTAHUS.
Jlaboparopnas padota Ne 4. «Bnusaue
CBETa Ha POCT U pPa3BUTHE YEPEHKOB
KoJieyca

PackppIBaTh copeprkaHne TEPMIUHOB

¥ TIOHATHI: aOMOTHYECKHE (PaKTOPHI,
dboToneprou3M, OUOIOrHIECKUE
PUTMBL.

AHamM3upoBaTh JICHCTBUE CBETA,
TEMIIEpPaTyphl, BTAKHOCTH HA OPTaHU3MbI
Y TIPUBOJIUTH TTPUMEPHI
IPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBomUTH OMOMTOTHYECKHE HAOIIOICHUS
U 0opOPMIISTH PE3yNbTAThl MPOBEIECHHBIX
HAOJIFOIEHU
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3.4 | buornueckue buornueckue daxktopsl. Bunbl PackpriBath conep:kaHue TEPMUHOB
(bakTopbl OMOTHYECKUX B3aUMOICUCTBUI: U TIOHATHI:0M0THYecKHEe (PaKTOpHI,
KOHKYPEHIIUS, XUITHUYECTBO, CUMOMO3 XHUIIHUYECTBO, MAPAZUTU3M,
u ero ¢opmbl. [lapasurusm, Koomepaiys, | KOHKYPEHINs, MyTyalu3M, CUMOno3,
MYyTyajan3M, KOMMEHCaIN3M KOMMEHCAJIU3M, HaxJIeOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAIIU3M,
AMeHCanu3M, HEUTPATU3M. HEUTPAIU3M.
3HaueHHe OMOTHYSCKUX XapakTepu3oBaTh OMOTUUECKUE
B3aUMOJICVCTBUH JIJISI CYIIECTBOBAHUS (l)aKTOPBI Y BUJBIB3aMMOOTHOLICHUN
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMH; IIPUBOAUTE
ﬂeMOHcmpauuu; IIPpUMEPBI B3aUMHOH
Tabauywl u cxemol. «lIuieBpIe HEINY IPHCIOCOOJICHHOCTH OPraHU3MOB.
CpaBHUBATH MEXY COOOM BUIBI
OMOTUYECKUXB3aUMOICHCTBUI
OpraHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHUE XapAKTEPUCTUKH PackpsiBaTh conepkanue TEpMUHOB
XapaKTEPUCTUKHU nonyisiuui. OCHOBHBIETIOKA3aTENN Y TIOHSTHIN:ITOIYJISALUS, YUCTIEHHOCTD,

BH/J1a U IIOITYJIALIUA

MOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMuka 4uciaeHHOCTH
MOMYJISILIAN U €€ PEryJIsLusl.
Jlemoncmpayuu:

Tabauywl u cxemor.: «llomynsiumny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJSUNUN UHDY30pUU-TYPEITbKU».
Jlabopamopnuie u npakmuuecxkue
paoomuwi:

IUIOTHOCTB, POKAAEMOCTD, CMEPTHOCTb,
IPUPOCT, MUTPALIUS, TUHAMUKA
YUCJIEHHOCTH MTOMYJIALUH.
XapaxkTepu30BaTh OCHOBHBIE [T0KA3ATENN
Y DKOJIOTUYECKYIO CTPYKTYPY
NOMYJIALMHU; ONTUCHIBATH MEXAHU3MBI
PEryJIAlUN YUCIEHHOCTH OMYJIALNN
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[IpakTuueckas padora Ne 2. «Iloacuer
IJIOTHOCTH MONYJISIIUM pa3HbIX BUIOB
PaCTEHHIN»

HToro yacosB 1mo reme

5

Tema 4. Coo011ecTBa 1 IKOJOTNYECKHE CHCTEMBbI

4.1 | CoobirecTBa 1 Co00111eCTBO OpraHU3MOB — OMOLIEHO3. PackpbIBaTh copepkaHrue TEPMUHOB
OpPTaHU3MOB CrpykTyphl OHOLIEHO3a: BUJIOBas, U TIOHSITUI:0MOLIEHO3, YKOCUCTEMA,
IPOCTPAHCTBEHHAsI, Tpoduueckas OMOreoIeH03, BHUJIbI-JOMUHAHTHI,
(mummeBas). Buabl-1OMUHAHTEI. AKOJIOTMYECKasl HUIIIA.
CBs3u B OHOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpayuu: (coo0111eCTBO), €ro BUIOBYIO,
Tabauywl u cxemol: «lIuieBpie Henmny, MPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYpPa». CTPYKTYPBI.
Obopydosatiie: MOTETb-aTIITHKAIIS OOBACHATH POTH KOMIIOHCHTOB
«TunnuHbple OMOLIEHO3bI»; repOapHii OnoreHo3a B MOLAEPIKAHUH €TI0
«PacTuTenbHbIe COOOIIECTBAY; CTPYKTYPRI M CYTICCTBOBAMHA
e Ha OMPE/IENCHHON TEPPATOPHH.
OOBACHITH OMOIOTHIECKUI CMBICTT
SIPYCHOCTH WJIMCTOBOM MO3AaUKH.
CpaBHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPO(PHUUECKYIOCTPYKTYPBI, CBSI3U
MEXy OpraHu3MaMu
4.2 | DKOCHCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackphIBaTh cofepkaHue TEPMUHOB

M 3aKOHOMCPHOCTH
HX CYIICCTBOBAHUA

ITousaTue 00 »xocucTEME
U OMOTeolIeHO3E.
OYHKITMOHATHHBIE KOMIIOHEHTHI

Y IOHSATHH: 9KOCHCTEMA, OMOTreOIIE€HO3,
IPOAYIICHTHI, KOHCYMEHTBI, PETYIICHTHI,
TpordecKue ypoBHH, IHUIIICBAs
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HKOCUCTEMBI: TIPOTYIICHTHI, KOHCYMEHTHI,
PENYLCHTHI.

KpyroBopoT BeIecTB ¥ MOTOK SHEPTUU
B 3KOCHCTEME.

Tpoduueckue (nuieBsie) ypoBHU
AKOCUCTEMBI. [IHIIeBbIe ey U CEeTH.
OCHOBHBIE MMOKA3aTENHN YKOCUCTEMBI:
Oouomacca, MpoaAyKIHs. DKOJIOTUYECKHE
MUPAMUJIBI: IPOTYKIIMH, YUCICHHOCTH,
o6nomacchbl. CBOMCTBA SKOCHUCTEM:
YCTOWYNUBOCTh, CAMOPETYJISIINS,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauyol u cxemol.: «IIpuponHbie
coobmecTBay, «llenu muTaHus»,
«QKOIIOTHYECKasT ITUPaAMHUIA

LETb U CETh, DKOJIOTUYECKUE
nUpaMuIbl, OnoMacca, mpoAyKIHs,
CYKIIECCHS.

XapakTepu30oBaTb CBOMCTBA YKOCUCTEMBI
(ee ctoOCOOHOCTH K JVIUTEIILHOMY
CaMOIO/ICP>KAHUI0, OTHOCUTEIBHO
3aMKHYTBIM KPYTOBOPOT BEILIECTB,
HEO0OXOUMOCTb IMOTOKA SHEPTHUN).
CpaBHUBATH MACTOUIIHBIC U JETPUTHBIE
MUIIEBbIE LIETH, TPOPHUUECKHE YPOBHU
SKOCHUCTEMBI.

Paznuuate nupamMuabl MPOYyKIIUH,
UPaMU/Ibl YUCIIEHHOCTH U TUPAMUIBI
OMOMAacCCHI.

CocTaBnsTh LEMU U CETH MUTAHMUSL.
[lepeuncnsaTb CBOMCTBA YKOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIALINS,
pa3BuTHE (CyKIIecCus).

OnuchiBaTh MEXaHU3M HOJIEPKAHUS
paBHOBECHSA B 9KOCHCTEMaX.
XapakTepu30oBaTh CYKIIECCUH, BBISIBIISTD
NPUYUHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI DKOCUCTEM

4.3

IIpuponusie
DKOCUCTEMBI

[IprponHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCHUCTEMA XBOMHOTO WITH
IIMPOKOJIMCTBEHHOI O JIeCa.

PackpbIBaTh copiepkaHNEe TEPMUHOB
¥l TIOHSITUI: BOJTHBIE 9KOCUCTEMBI,
OHOreoLeHo3bl, (PUTOMIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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emoncmpavyuu:

Tabauywl u cxemwl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOT O JIECAY,
«IKOCHCTEMA XBOMHOTO JIECa»,
«buoneHno3 BogoeMar.

Obopyoosanue: TepOAPUU U KOJJIEKIIUN
pPaCTEHUH U )KUBOTHBIX,
MPUHAUIEKAIINX K PA3HBIM
AKOJIOTUYECKUM TpyNIiaM OJHOTO BUIA

[TpuBOIUTH TPUMEPHI TPUPOTHBIX
AKOCHCTEM CBOEW MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHbIE
HKOCUCTEMBI; OpraHU3MBbl, 00pa3yoIIHe
pasHble TpouyecKkre ypoBHU

4.4 | AHTPOIIOrE€HHbIC AHTpPONOT€HHBIE SKOCUCTEMBI. PackpbiBaTh copep>kaHue€ TEPMUHOB
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. Y MMOHATHI: aHTPOIIOT€HHAs YIKOCUCTEMA,
Ypb6o3kocucteMbl. buonmorunaeckoe arpo’KocHucTeMa, ypoodKocHucTeMa,
1 XO3SIMCTBEHHOE 3HAUCHHUE ouropaszHoobpasue.
arpodKOCHUCTEM B YPOOIKOCHUCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI
buopaznooOpasue kak haktop 1 ypOOIKOCHCTEMBI, 0COOCHHOCTH UX
YCTOWYHMBOCTH 3KOCUCTEM. COXpPAHEHHE | CYIIECTBOBAHMSI.
OMOJIOrMYECKOT0 pa3HOOOpasus [TIpuBOAUTH MpUMEPHI aHTPOITOTEHHBIX
Ha 3emuie. 9KOCHCTEM CBOEH MECTHOCTH, OITUCHIBATh
Jemoncmpavuu: YX BHJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemvl: KATPOLIEHO3». CpaBHUBATEL COCTAB U CTPYKTYPY
Obopyoosanue: xonnekuus «Bpenurenu | IPUPOIHBIX SKOCUCTEM
BaKHEHIIIHNX CEIbCKOXO03IUCTBEHHBIX 1 arpO3KOCUCTEM, aIrPOOKOCUCTEM
KYJIBTYpP» U ypOOIKOCUCTEM
4.5 | buocdepa — VYuenne B. . Bepnanckoro o 6uocdepe. | PackpsiBath copepxiaHue TEPMUHOB
rino0anbHas ['panuubl, cocTaB U CTPYKTypa U MOHATHUH: Ouocdepa, ’KUBOE BEIIECTBO,
AKOCUCTEMA 3EMITH o6unocdepsl. JKrBoe BEIIECTBO U €ro0

¢bynkuun. OcobeHHocTr Guocdepsl Kaxk

JTUHAMUYECKOE PABHOBECHE.
Ouenusatsh Bkiaa B. Y. Bepuaackoro
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rJ1I00aJIbHON SKOCUCTEMBI.
JluHamu4eckoe paBHOBECUE U OOpaTHAs
CBsI3b B Onocdepe.

Jemoncmpayuu:

Iopmpemui: B. . Bepnaackuid.
Tabauyvt u cxemol: «O0IIAsT CTPYKTYypa
ouocdepri», «PacnpocTpaHeHne )KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouocdepb»

B CO3/IaHME yueHus o Ouocdepe.
XapakTepu3oBaTb cocTaB Ouochepsl,
(yHKIIMH )KUBOTO BElIeCTBa Onocepsl
U OTIpeAeNATh (Ha KapTe) 00JIacTH ero
HAuOOJBIIETr0 PACTIPOCTPAHECHUS.
[TpuBOANTH MPUMEPHI IPOSBICHUS

G yHKIUN )KUBOTO BelecTBa Onocdepsl,
OMOTCOXUMUYECKOMN JACSITEIIEHOCTH
YeJI0BEeKa.

[Tepeuncnsats ocoOeHHOCTH OHoCchephl
KaK r100a1bHOM 3KOCUCTEMBI 3eMJITU

4.6 | 3aKOHOMEPHOCTHU Kpyrosopots! Beniects PackpsiBaTh coziepkaHue TEPMUHOB
CYIICCTBOBAHMA 1 OMOr€OXUMHUYECKUE [IUKIIBI DJIEMEHTOB Y IOHATHUH: LEIOCTHOCTD 6I/IOC(1)epBI,
ouocdepsl (yrmepona, a3ora). KPYTrOBOPOT BEIIECTB,

3oHanbHOCTH O1ochepsl. OCHOBHbBIE OMOr€OXUMHYIECKUE TIUKIIbI
OMOMBI CyIIN. 3JIEMEHTOB, 30HAJIBHOCTH OHOC(EpHI,
Jemoncmpayuu: OHOMBI.
Tabauyvt u cxemvi: «KKpyroBopot OrmuchIBaTh KPYrOBOPOT BEILECTB,
yriepoaa B ounocdepe», «Kpyrosopot OMOreoXUMHUYECKUE IIUKIIBI a30Ta
a30Ta B IIPUPOJIEN u yriaepoja B ouocdepe.
OOBACHATH IPUUHHY 30HAIILHOCTH
ouocdepsl. [lepeuncnsars
U XapaKTepU30BaTh OCHOBHbIE OMOMBI
CylIu 3eMiIn
4.7 | YenoseuecTBO YenoBeuecTBO B OMochepe 3emin. PackpeiBath coneprkanre TEPMUHOB

B Omocdepe 3emiau

AHTpONOreHHbIC N3MECHECHHUS
B Ouocdepe. ['modanbHbIC

Y TIOHSTUI: aHTPOIOT€HHbIE U3MEHEHUS,
IKOJIOTHUECKUI KPUBHC, TI100ATHHBIC
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HKOJIOTUYECKHUE TPOOIIEMBI.

Hemoncmpayuu:

Tabnuyvt u cxemwl: «lIpumepHbie
AHTPOIIOT€HHBIE BO3JEHCTBUS

Ha Ipupoay», «BaxkHenme uCTOYHUKU
3arpsi3HEHUsI BO3/1yXa U TPYHTOBBIX
BO», «IlouBa — BaxkHeMIIIas
cocTtaBisonias onocdeprr», «PakToOpbl
Jerpaganuu nous», «llapHukoBeIi
abdexTy, «DakTophl paTuoaKTUBHOTO
3arpsisHeHust ouocdeps»; Kpacnas
kanra P®, nzo0pakeHus oXxpaHIeMbIX
BUJIOB PACTEHUM U JKMBOTHBIX

npoOJIEMBI.

XapakTepu3oBath 0MochepHYIO pOJb
YeJIOBeKa.

[TpuBOAUTH IPUMEPHI AaHTPOTIOT €HHBIX
U3MEHEHUl B Ouocdepe.

OueHnBaTh MOCIEACTBUS 3arps3HEHUS
BO3YLIHOM, BOIHOM CPEJIbl, U3MEHEHHUS
KJIMMaTa, COKPAICHUS
ounopazHooOpazus.

dopMyaupoBaTh COOCTBEHHYIO MO3ULIUIO
110 OTHOIIICHUIO K TJI00ATbHBIM

U PETMOHAJILHBIM SKOJIOTMYECKUM
npoOjeMam, apryMEeHTHUPOBAThH CBOIO
TOUKY 3pEHUS.

Ha3wiBaTh IpUYUHBI TOSBIICHUS
IIPUPOAOOXPAHHOMN ITHKH,

packpbiBaTh 3HAUYCHHE Mporpecca

JUIS1 IPEOI0TICHUSI SKOJIOTUYECKOT 0
Kpu3uca

4.8

CocyiiecTBoBaHUE
PUPOIBI
U YeJ0BeYecTBa

Cocy1ecTBOBaHHE PUPOIBI

u yenoBedecTBa. CoxpaHeHue
O6uopazHooOpa3us Kak OCHOBa
YCTOMYMBOCTU OMOC(EPHI.

OcHoBa paIoHAIEHOTO

YIpaBJICHUS TPUPOTHBIMH PECYPCaMu
Y UX UCTIOJh30BaHHUE.

JlocTrKeHUsT OUOJIOTUH

PackpsiBaTh conepxaHue TEpPMUHOB

Y TIOHSATHI: pallMOHAIBHOE
IPUPOJOINOJIB30BAHUE, YCTOMYUBOE
pa3BUTHE, KOIBOIIIOLIUSL.
XapakTepu30BaTh PALMOHAIBHOE
VICIIOJIb30BAHUE MPUPOJIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHHUSI KOHUEILIAH
YCTOMYHBOTO PA3BUTHS
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¥ OXpaHa MPUPOJIBIL.
Jemoncmpavuu:

Tabauywl u cxemwvl: «buochepa u
YCITOBEK)»

HUtoro yacos no teme 9
PesepBHoE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoangecTBo 4acoB
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBbBIE)
Koutpoabubie | IIpakTHyeckue
n/n NMPorpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLOQHS548U
2 JKuBble CUCTEMBI M X OpraHu3alus 1 https://m.edso0.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWIJEO
4 KuznenesTeabHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
PasMHoOXeHNE U UHAUBAIYATEHOE
5 AIHBIALY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTraHU3MOB
HacnencreenHoc 3Me ocC
6 ACTECHHOCTS H HEMEHHHBOCTD 8 1.5 https://m.eds00.rs/ONPNXJ7X6
OpraHU3MOB
Cenexuusi opranu3MoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTUH
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBHIEE KOJIMYECTBO HACOB I10 34 0 4
ITPOI'PAMME
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11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaudecTBO 4acoB

DJIeKTPOHHBIE (U (POBHIE)

Ne i/t Kontponbubie | IlpakTuueckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoThbI
1 DBOIIOIMOHHAST OO0 U 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3HukHOBEeHME U pa3BUTHE )KU3HU
2 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emie
3 OpranusMbl 1 OKpYsKaroias cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo01ecTBa ¥ 9KOJIOTHUECKHE
4 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 Pe3epBHOE BpeMst 2 https://m.edsoo.ru/T3R3IFWNON
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOIT'PAMME
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IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4yacoB

KonTpoabHble

Bcero
padoThbI

IIpakTH4eckue
padoTbI

JlaTa
U3y4YeHUS

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/IbHbIEe pecypchl

buosiorus B cucreme Hayk

https://m.edso00.ru/O2T4D1UI5

MeTtoab! mo3HaHUS KUBOU
npuponsl. [Ipaktnueckas
pabota Ne 1 «Mcrnonp3oBanue
pa3JIMYHBIX METOOB MpPU
U3Y4YEeHUU OMOJIOTHUYECKHX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buomornyeckue cucTeMsl,
IMPOLCCChI U UX N3YUYCHUC

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUN COCTAB KJIETKHU.
Bona u MmuHepanbHbIE COMU

https://m.edsoo.ru/L17LJ590V

benku. CocTaB u cTpoeHue
OeJKOB

https://m.edsoo.ru/V33INUWSW

depMeHTHI — OHOJIOTHYECKHE
KaTanu3aropsl. JlJaboparopHas
pabota Ne 1 «3yuyenue
KaTaJIMTUIECKOW aKTHBHOCTH
¢depmeHTOB (Ha pUMepe
aMMJIIa3bl MM KaTajas3bl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

Yrnesoarsl. JIunuasl

https://m.edsoo.ru/OJ7NFITIS

Hyxnennosbie kucinorsl. ATD

https://m.edsoo.ru/WOELRA9B3

Hcropus 1 MeTOBI U3y4YECHUS
kietku. Kinerounas teopust

https://m.edsoo.ru/JXQOMJOGM3

10

Krnerka xak OCJI0CTHAA XHUBasi
CHUCTEMA

https://m.edsoo.ru/XDCLRAF1Q
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11

CrpoeHnue 3ykapruoTHYECKOn
kietku. JlaboparopHas pabota
Ne 2 «M3yuenue ctpoeHus
KJIETOK PaCTE€HHI, J)KUBOTHBIX,
rpuOOB 1 OaKTEPHii MOA
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax u ux
ONHMCAHUE»

0.5

https://m.edsoo.ru/KZ01WSLJY

12

OOMeH BelIeCTB WA
MeTadoI3M

https://m.edsoo.ru/LOB3I13XYZ

13

doTtocuHTe3. XEMOCHHTE3

https://m.edsoo.ru/V882FDGSF

14

DHepreTuyecKkuii 00MeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN IUKIT KIETKH.
[enenne kinerku. MuTos.
JlaGopaTtopnast pabota Ne 3
«Habmroienne MuTo3a B
KJIETKaX KOHYHKA KOpEeITKa
JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540OF4L77W

17

Tpancnsauus — GUOCUHTE3
Oesika

https://m.edsoo.ru/TFDKDDWWM

18

Hexnetounsie hopMbl KU3HH
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

®opMBbI pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXKO0OX86

21

O0pa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.
Ono10TBOpEHHE.
JlabopaTopHnast pabota Ne 4

0.5

https://m.edsoo.ru/C291L.4DXB8

78



«M3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

22

NunuBuyanpHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4TSLSAD

23

I'enetnika — Hayka o
HACJIEJACTBEHHOCTH U
U3MCHYNBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HACJICIOBAHMSI IPU3HAKOB.
MonorubpuaHoe
CKpEIIMBAHHE

https://m.edso00.1u/YYQSGIOWI2

25

JurubpuaHoe CKpenmrBaHue.
3aKoH HE3aBUCUMOI'O
HACJICJIOBAHMS IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuenneHHoe HaclIeJ0BaHUE
npu3HaKoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
U TUTUOPUTHOTO
CKpEIIMBaHUS Y IPO30(HIIbI HA
TOTOBBIX MUKPOIIPENapaTax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

T'eneTnka nmona. HacienoBanue
MPU3HAKOB, CLICTNICHHBIX C
[1OJIOM

https://m.edsoo.ru/3GYGV47YM

28

MN3MeHYNBOCTS.
HenacnencreenHas
u3MeHYUBOCTh. JIabopaTopHas
pabora Ne 6. Uzyuenue
MOIU(PUKAITHOHHOM
W3MEHYHBOCTH, IOCTPOCHHE
BapUALlMOHHOTO psijia U
BAPHUAIMOHHON KPUBOW»

0.5

https://m.edsoo.ru/M3MHUK2VV
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Hacnencreennas
M3MEHYUBOCTH. JIJabopaTtopHas

29 pabota Ne 7. «Ananus 1 0.5 https://m.edsoo.ru/VWT70DZ8R
MyTalui y 1po30(ussl Ha
TOTOBBIX MUKPOIpEmapaTax»

30 I'eneTnka yenoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBurlit ypok. O60011eHme

31 o teMe «HaciencTBeHHOCTD U 1 https://m.edsoo.ru/E2IXRS2EB
U3MEHYUBOCTH OPraHU3MOBY

32 Ceneximms kax Hayka 1 https://m.eds00.ru/3128P3L98
IPOIIECC
MeToap! U TOCTHKECHHUS

33 CEJIEKIMU PACTCHHUI 1 1 https://m.edsoo.ru/JSK3Q6W0J
JKUBOTHBIX

34 buotexnosorus kak orpacis 1 https://m.edsoo.r/TAKI9E62K
IPOU3BOJICTBA

OBHIEE KOJIMYECTBO HACOB I10 34 4

[TPOTPAMME
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11 KJIACC

Ne

/o

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHTpoabHbIe
padoThbI

IIpakTHyeckune
padoThbI

Jara
U3yUeHus

DJIeKTpOHHbIe N poBbIE
o0pa3oBaTesIbHbIE pecypchl

DBOIIOLMS U METOIEI €6
W3YYCHUs

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pa3sutus
IPEJCTaBICHUN 00 3BOJIIOLIUU

https://m.edsoo0.ru/O0SWC47SSX

Mukpo3BOITFOLIHS

https://m.edsoo.ru/TOFAUE4ZP

HOHYJ'IHI_[I/ISI KakK 3JICMCHTapHad
€IMHUIIA BUJIA U DBOJIIOITHH.
Jlaboparopnas pabora Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBroKyIIMEe CHIIBI
(3;meMeHTapHbIe GaKTOPHI)
ABOJIIOLIUU

https://m.edsoo.ru/3EH6CNOWI

EcrectBennsliit 0TOOp 1 €0
bopmbl

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOMIIOINMN:
MPUCTIOCOOJICHHOCTD
OpPTaHU3MOB U
BU000pa3oBaHue.
JlaGoparopnast pabota Ne 2
«Onucanue
MIPUCTIOCOOJIEHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO XapaKTepa»

0.5

https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu
MaKpPOIBOJIOIIH

https://m.edsoo.ru/PI1FIOY V3
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9 HeobpatumocTs sBOMIOIINN https://m.edsoo.ru/CLA9VC5]J

10 Hcropus ).I.MSHH Ha 3eMle https://m.edsoo.ru/MJYY IMVX7
METOIBI €€ U3YUCHHSI

11 TnoTessl mponcxoxaeHms https://m.edsoo.rt/EKNHXBOS?2
JKU3HHU Ha 3emMiie

12 PasBuTie Ku3HHM Ha Semie 1o https://m.eds0o.r/ECINSTF62
3paM M MepHoaaM
OCHOBHBIE HTaIbI YBOJIIOIAA
PaCTUTEIILHOTO U )KHBOTHOTO

13 mipa. llpakTiicckas pabora Ne 0.5 https://m.eds0o.r/7K1LYOSCT
1 «M3yuenue uckomnaembIx
OCTaTKOB PACTCHUI U
JKUBOTHBIX B KOJUIEKLIHSIX»

14 Copemennas cucrema https://m.edsoo.ru/WSEXN9Y AK
OpPraHu4eCcKOro Mupa

15 IBOIMOLM HENIOBEKA https://m.eds0o.r/ADV3JERUE
(a"TpOMIOreHe3)

16 Aemiymue cubt ($axTopsi) https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTeHe3a

17 OCHOBHEIE CTa/IAH OO https://m.edsoo.ru/14G19MQ4K
YeloBeKa
Yenoseueckue pacsl U

18 MPUPOJHBIE aanTalui https://m.edsoo.ru/XL.7QKCSPK
YyeJoBeKa
Peseprubiil ypok. O600611eHIE

19 o teMe « BO3HUKHOBEHHUE U https://m.edsoo.ru/R6L7VY2GB
pa3BHTHE )KU3HU HA 3eMIIC)»

20 DKoJorus Kak HayKa https://m.edsoo.ru/K46KONS61

21 Cpenbl oOuTaHus 1 https://m.eds00.r/DCOIEUICY
HKOJIOTHYECKHE (haKTOPbI

22 AbuoTaecKue PaKTOpEL 0.5 https://m.eds0o.r/G7TNF3PINM

Jlaboparopnas pabota Ne 3.
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«Mopdomoruueckue
0COOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHUSD.
JlaGopartopnast pabota Ne 4.
«BnusHME cBETA HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnyeckue pakTops https://m.edsoo.ru/A6Z8EMGNQR
DKOJIOTHYECKUE
XapaKTEPUCTUKU TTOTYJISIINH.

24 HpaKTH?eCKa’I pabora Ne 2 0.5 https://m.edsoo.ru/X42J6 ABRN
«IToncuét mwioTHOCTH
MOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHui»

25 Coobmectsa OpraHU3MOB — https://m.edso0o.ru/0T2K1PNGZ
OHOIIEHO3

26 OKOJIOTM4ECKHE CHCTEMDI https://m.edsoo.ru/SILIRWZMR
(3KOCHCTEMBI)
OCHOBHBIE TTOKa3aTeNN

27 OKOCHCTCMBI. SKP JIOTHHCCKHC https://m.edsoo.ru/NSTEWOGPE
nupamuel. CBOMCTBA
skocucteM. Cykueccus

28 IIpupoaHbIe SKOCUCTEMBI https://m.edsoo.ru/ WIDMMUBCS5

29 AHTpPONOreHHbIE 3KOCUCTEMBI https://m.edsoo.ru/WRS65U3WC

30 Buocpepa — riobanbHas https://m.eds00.ru/2X1VG50Q18
SKOCHUCTEMA 3eMITH

31 3aKoHOMEpHOCTH https://m.eds00.ru/V5JT6B38Z
CYIIECTBOBAaHHUsI OHOCHEPHI

32 Henoseuectso B Guochepe https://m.edsoo.ru/HXCDHPXDJ
SeMin

33 CocymecTBOBaHNIE TPHPOALI A https://m.edsoo.ru/187G37606

YCJI0BCUCCTBA
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34

PesepBHrlIit ypok. O6001IeHNE
TeMbl «Co00I1IIeECTBA 1
JKOJIOTHYECKHE CUCTEMBDY

https://m.edsoo.ru/SW5XCF3K6

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

2.5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJjbTara

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUI O MECTe W POJIU OHOJIOTUU B CUCTEME
HAYYHOTO 3HAaHUS €CTECTBEHHBIX HaYK, B (DOPMUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa M HAYYHOT'O MHUPOBO33PECHHS; O
BKJIQJIE POCCUICKHX W 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruy; (yHKIHOHATHHOW TPAMOTHOCTH YEJOBEKAa IS PEIICHUs
KU3HCHHBIX 3a/1a4

YMeHue packpeiBaTh COJEpPKaHWE OHMOJIOTMYECKHX TEPMUHOB U
MOHSTUIN: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEH BEIIeCTB U
MpeBpalleHe DHEPruu), roMeocTa3 (camMoperyssius), ypOoBHEBas
OpraHu3aIus KUBBIX CUCTEM, CAMOBOCIIPOM3BEACHHUE (PEIPOAYKIIHS),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE

YMeHue usznarate OMOJIOrMUECKUE TEOPUHU (KJIETOYHAsi, XpPOMOCOMHas,
myTtannonHas ), 3akousl (I'. Mengens, T. Moprana, H.J. BaBunoa) u
ydeHHs (0 LEHTpax MHOrooOpas3us U INPOUCXOKICHUS KYyJIbTYPHBIX
pactenuit H.W. BaBunosa), onpenensars rpaHuLibl UX TPUMEHUMOCTH K
JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAydyHOTO TIIO3HAHHS B OWOJIOTHH
(HaOytoIeHUE U OIMCAHME >KUBBIX CHCTEM, IPOLIECCOB U SIBIECHUM;
OpraHu3anusi W TPOBEACHHE OHOJOrMYECKOr0  SKCIIEPHMEHTA,
BBIJIBMOKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCJIEyEMbIMH BEJIMYMHAMU, OOBSICHEHNE NOJYYEHHBIX PE3y/bTaTOB,
WCIIOJIb30BAaHHBIX HAy4YHBIX MOHATHHM, TEOPHUH M 3aKOHOB; YMEHHUE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTaTOB)

YMeHue BBIICHATH CYIICCTBEHHBIC TPH3HAKH BHPYCOB, KIIETOK
OPOKAPUOT ¥ JOYKAPUOT, OJHOKJIETOYHBIX U MHOTOKIETOYHBIX
OpTraHW3MOB; OCOOCHHOCTH  TPOIIECCOB OOMEHa BEIIECTB U
MpeBpalleHusl dHEPTHUH B KIETKe, (DOTOCUHTE3a, IIACTUYECKOrO U
JHEPreTUYeCKOoro  OoOMEHa,  XEMOCHHTe3a, MHUTO03a,  Meio3a,
OIUTIOJIOTBOPEHUS,  PA3MHOXKCHHS, WHIWBHUIYaTLHOTO  Pa3BUTHS
opraHu3ma (OHTOTCHE3)

YMeHue MNPUMCHATH MMOJIYYCHHBIC 3HaHUuA JJIA 00BSICHEHUS
OMOJIOTMYECKUX IPOLIECCOB U SBJICHHUM, A MPUHATHUSA MPAKTUUECKUX
peIIeHUI B TOBCETHEBHOM KU3HH B LENAX oOecrieueHus: 0€30macHOCTH
CBOETO 3/I0POBbS M 3J0POBbs OKPYKAIOIIUX JIOAEH, COOIIOAEHUS HOPM
IPaMOTHOIO IIOBEACHUS B OKPY XKAIOILIEH IPUPOIHOM Cpeie; IOHUMAHKE
HE00XO0IMMOCTH UCIOJIB30BAHUS IOCTUKEHUN COBPEMEHHON OMOJIOrHH
1 OMOTEXHOJIOT NI AJI1 pafuOHAJIBHOTO IMPHUPOAO0IIOJIb30BaHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHUYCCKHC 3a/laid Ha MOHO- H
I[I/IFI/I6pI/I[[HO€ CKpCIIMBAaHUEC, CHCIVICHHOC HACJICIOBAHHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUsA JI NpeaACKa3aHuA
HACJICOOBaHHM IIPU3HAKOB Y OPraHnu3MOB




YMeHHe BBINONHATH J1a0OpPAaTOpPHBIE U TNPaKTUYeCKue paboThl,
coOmonaTh MpaBwia Ipu paboTe ¢ y4eOHBIM U J1aOOPaTOPHBIM
000pyI0BaHUEM

YMeHHne KpUTHYECKH OLEHMBATh M MHTEPIPETUPOBATh MH(DOPMALUIO
OHMOJOTHYECKOT0 COIepKAHMS, BKIFOUAIONLYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nyHbIX ucTouHNKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepUabl);
9TUYECKUE AaCIEKThl COBPEMEHHBIX MCCIEOBAaHUNH B OHOJIOTUH,
MEIUIMHE, OMOTEXHOIOI MU

10

YMeHne co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC COOOIICHMS,
0000111358 OMOIOTHYECKYI0O HH(POPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHIATUITHBIN anmapaT OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero o0o1ero 00pa3zoBaHus

CdopmupoBaHHOCTh 3HAHUII O MECTe W POJIU OHOJIOTUU B CUCTEME
HAYy4HOT'O 3HaHMSI €CTECTBEHHBIX HAYK, B ((OPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUUCKUX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu; (yHKIMOHATHHOW TPAMOTHOCTH YEJOBEKa MAJIs PElICHUs
YKU3HEHHBIX 337124

Ymenue pacCKpbsIBaTb COJACPKAHUC OMOIOTMYECKUX TEPMHUHOB U
MMOHSATHH: BU, TIOIIYJIALMA, FGHO(l)OH[[, 9BOJIIOIMSA, ABHIKYIIHUEC CHIIBL

(dakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpPraHU3MOB,
BUI000pa30BaHMUE, 9KOJIOTUYECKHE (bakTopHI, IKOCHUCTEMA,
NPOAYIICHTBI,  KOHCYMEHTBI,  pPEAYIEHTBI,  IIeMA  T[UTAHHSA,

IKOJIOTHYECKAsl TUpaMHuia, OMOTeOIeHO3, brochepa

YMmenue uznarath OUONIOrHUECKUE TEOPHH (IBOJIOLMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKas TEOpHUS  OBOJIOIHMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apozsiiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HallpaBieHui u nmytei sBomonnn A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepnamckoro), ompeaenaTb TpaHUIBl — HUX
NPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAydyHOro T[O03HaHWs B OHOJIOTHH
(HaOyrofIeHNe W OINMUCAHME JKHUBBIX CHCTEM, IPOLIECCOB U SIBJICHUM;
OpraHu3anusi W IpOBeACHHE OHOJOrMYECKOro  SKCIEPUMEHTA,
BBIIBUOKCHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIelyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaToB,
UCIIOJIb30BAHHBIX HAY4YHBIX IOHATHM, TCOPUM M 3aKOHOB; yMEHHE
JIeJ1aTh BBIBO/Ibl HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTAaTOB)

VYMmenne BBIJACISATH CYIICCTBCHHBIC IIpU3HAKA CTpOCHUA
OMOJIOTUYECKMX OOBEKTOB: BHJOB, TOMYJSIHHA, MPOJIYIICHTOB,
KOHCYMEHTOB,  PEAYIEHTOB,  OHOTCOICHO30B M  JKOCHCTEM;
0COOCHHOCTH MPOIIECCOB HACJIEICTBEHHOMN U3MEHYUBOCTH,
€CTECTBEHHOT'O0 0TOOpa, BHJ000pa30BaHUs, MPUCTOCOOICHHOCTH




OpPraHM3MOB, JICHCTBUS AKOJOrMYECKUX (PAKTOPOB HA OpPraHU3MBbI,
NIepeHOCca BEIIECTB ¥ MOTOKA YHEPTUHU B 3KOCHUCTEMaX, aHTPOITOTEHHBIX
U3MEHCHHI B 9KOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHne TpUMEHSATh TONYYCHHBIC 3HAHUA JJI1  OOBSICHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SBJICHUA, /U MPUHATHS MPAKTHUECKUX
pelIeHuii B OBCEITHEBHOM KU3HHU B LENAX oOecrneueHus: 6e30macHOCTH
CBOETO 37I0POBBS M 3/J0POBbS OKPYKAIOIINX JIOIeH, COOTI0ACHUS HOPM
rPaMOTHOIO TIOBEACHMS B OKPYKAIOIIEH TPUPOTHOM Cpesie; MOHUMaHue
HEO0OXOIUMOCTH UCTIONH30BAHUS JOCTIKEHUI COBPEMEHHOMN OMOIIOTHH
JUISL PAIIMOHAIIBHOTO MTPUPOAONOIb30BAHMS

YMeHue peuiath 3Je€MEHTapHble OMOJIOrMYecKHe 3ajaud, COCTABIAThH
CXEMBbI IIEpPEHOCA BELIECTB M SHEPrUuu B SKocHcTeMax (LIeNU MUTAHUS)

YMeHue BBINONHATH Ja0OpaTOpHbIE U MPAKTHYECKHE padoThI,
coOmonath mpaBuiIa Mpu padore C¢ y4eOHBIM H JabOpaTOPHBIM
000pymoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(DOpMAIIHIO
OHMOJIOTMYECKOT0 COJICPKAHUS, BKIFOUAOLIYIO IICEBIOHAYYHbIC 3HAHUSA
U3 pa3nnyHbX ucTouHNKOB (CMU, HaydHO-TTOMYIsIpHBIE MaTepUalbl);
paccMaTpuBaTh riio0asabHbIe IKOJIOTHUECKHE pooIeMbl
COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULINIO

10

YMeHne co3naBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001ast Ouonornueckyro HHGOpPMAIHIO U3 HECKOJIbKUX MCTOYHUKOB,
rPaMOTHO MCIOJIb30BATh MOHATHHHBIN ammapaTr OHOJIOTHH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii Y1eMeHT COTePKAHUS

1

buosiorus kak Hayka

1.1

buonorus — Hayka o >xuBoil mpupone. Ponbp Ouonoruu B (opmMupoBaHUM
COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CuctemMa OMOJIOTHYECKUX HAyK

1.2

MeToasl TO3HAHUS JKUBOW MPHPOABI (HAOMIOJEHUE, HKCIIEPHUMEHT, OMUCAHUE,
U3MEpeHue, KIacCU(pUKANUs, MOJCIUPOBAHNE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX )

JKuBnIe ccTeMBI B HX opranusanus

2.1

Xussle cucrembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouonoruu. CBoHcTBa
OHOCUCTEM M UX pazHooOpa3ue

22

YpoBHM OpraHu3aluy OHMOCUCTEM: MOJIEKYJIPHO-T€HETHUECKUH, KIETOUHBIH,
OpraHu3MEHHBIH, MOMYIISIIUOHHO-BUAOBOM, IKOCUCTEMHBIN, OMOChepHBIN

XUMUYEeCKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUH COCTAaB KJIETKH. XUMHUYECKHE DJIEMEHTBhI: MAaKpPOAJIEMEHTBHI,
MHKpO3JIEeMEHThl. Boma u MwuHepanbHble BemniectBa. DOyHKIMU BOABI U
MUHEPAJIbHBIX BEIECTB B KieTke. [lomnepkanne ocMOTHYECKOTO OanaHca

3.2

benku. CoctaB u crpoeHue OeIKOB. AMMHOKHCIOTBI — MOHOMEpPBI OENKOB.
He3zameHuMble ¥ 3aMEHHUMBbIE AMUHOKHMCIOTHL. AMUHOKHUCIIOTHBIH COCTaB.
VYpoBHM CTPYKTYpbI OEIKOBOM MOJIEKYJIbl (IE€pBUYHAs, BTOPUYHASI, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKUE CBOHCTBa OeikoB. buonornueckue
GbyHKIMH OEIKOB.

®depmeHTHl — OuoJoruueckue Karaau3aTopbl. CTpoeHHne (epMeHTa: aKTUBHBIN
LeHTp, cyocrparHas cneuuduyHocts. Kodepmentsl. Burtamuubel. Ornuuuns
(hepMEeHTOB OT HEOPraHMYECKUX KaTAIN3aTOPOB

33

VYrieBobl: MOHOCaxapuabl (TJII0KO3a, pudo03a M JIE30KCUpH003a), TUCcaxapuabl
(caxapo3a, JakTO3a) M HoOJUCaxapuabl (Kpaxmal, TJMKOIEH, LEJII0J03a).
buonoruueckue GyHKIIUU YTII€BOOB.

Jlumuasl:  TpUrMUEpHUAsl,  crepouabl,  Gocomumuasl.  [mapodmibHO-
ruapooOHbie cBoicTBa. buonoruueckue Qynkuuu nunuaoB. CpaBHEHUE
YTJIEBO/IOB, OEJIKOB U JIMTIHJIOB KAK HCTOYHHUKOB YHEPTHU

3.4

Hyxneunoseie kuciorsl: JJHK n PHK. HykneoTuasl — MOHOMEpHI HYKIIEMHOBBIX
kucnor. Crpoenne u (ynkuuun JIHK. Crpoenme u ¢ynkumu PHK. ATO:
CTpoeHHe U QYHKIIUN

3.5

[uronorus — Hayka o kierke. Kiietounas teopusi. MeToapl H3y4eHus: KIETOK

3.6

Knerka kak nenoctHast xkuBasg cucrtema. OOImue NpU3HAKK KIETOK: 3aMKHYTasl
HapyxHasi MeMOpana, moiekynbl JIHK kak reneruueckuil ammapar, cucrema
CHHTe3a Oeska

3.7

Tunel KIETOK: dyKapuoThdecKkas U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUecko  kimetku. Kierounas crteHka Oakrtepuit. CTpoeHue
JYKapUOTUYECKOW KJIETKH. OCHOBHBIC OTJIMYUS PACTUTEIIbHOM, >KMBOTHOM M
IpUOHON KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢byukiumu. [Tnasmatryeckas MemOpaHna, e€ cBoicTBa U GyHKuuH. Lluronnasma u eé
opraHonipl. OnHOMeMOpaHHBIE OpPraHOMJbl KIETKH: SHJOIMJIa3MaTHYecKas CEeTb




(BIIC), anmapat T'ombmxu, au30cOMBI. [l07yaBTOHOMHBIE OPraHOWIBI KJICTKH:
MUTOXOHJIpUH, MiacTuibl. [IpoucxoxxaeHrne MUTOXOHAPUN M IacTHlI. Bumsl
mwiactun. HememOpaHHBIE OpraHOMIBI KJIETKH: PHOOCOMBI, KJIETOYHBIN IIEHTP,
PECHUYKH, KTI'YyTUKU. DYHKIIMHM OpPraHOUIO0B KIETKH. BritoueHus

3.9

SAnpo — perymsatopHblii neHTp kieTku. CTpoeHue siapa: sjaepHas o0o0JIOuKa,
KapHOoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEmECTB B KIIETKE

)KI/I3HCIICSIT6JIBHOCTL KIICTKHU

4.1

OOMeH BemiecTB, WIM METa0OIM3M. AcCHMWISIIHA (TUTAaCTHYECKHd OOMEH) U
TUCCUMMIISIINS (PHEPreTUYECKUii 0OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
MeTabonmu3Ma. Turel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib
(epMeHTOB B 0OMEHE BEIECTB U MPEBPALLICHUN SHEPTHUHU B KIIETKE

4.2

dorocunTte3. CBeroBas u TeMHOBasi Pa3wl porocuHTe3a. Peakiuu porocunTesa.
OddexkTuBHOCTH (PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a JJIs HKU3HU Ha 3emile.
Baustnue ycioBuii  cpeiapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIONHEe OaKkTepud. 3HAUYEHHE XEMOCHHTE3a IS
YKU3HH Ha 3emie

4.3

OHepreTnyeckuii oOMeH B KieTKe. PacuierieHne BeLIECTB, BBIJACIECHHUE U
aKKyMYJIMpPOBAaHUE OSHEPIUM B KIETKe. OTalbl 3HEPreTMYECKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucinopogHoe okucieHue, Wi KIETOYHOE
AbixaHue. DPGEeKTUBHOCTh YHEPIeTUUECKOT0 0OMEHa

4.4

Peaxnum matpuynoro cuntesa. ['enernueckas nadopmarmst u JJHK. Peanuzarus
reHeTU4ecKoil MH(pOpMaluu B KIeTKe. ['eHeTHdeckuil KoJ M €ro CBOWCTBa.
Tpanckpunuus — marpuusbiii cunre3 PHK. Tpancnsuus — O6uocunTe3 Oenka.
Koauposanue amuHokucaot. Ponb pubocom B GuocuHTe3e Oeka

4.5

Hexnerounsie ¢Gopmbl xu3HH — BUpyChl. Mctopust otkpeitusi Bupycos (I.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U JKU3HENEATEIBHOCTH BHPYCOB.
Bbakrepuodaru. Bone3Hm pacTeHWiA, >KMBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenopeka (BUY) — Bozoyaurens CITN/a.
[MpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

Pasmuokenue u HHIWNBUAYAJIbHOC PA3BUTHC OPIraHU3MOB

5.1

Knerounslii 1MWK, WM KU3HEHHBIA LUKI KiIeTku. WHTepdaza U MHTO3.
[Ipoueccel, mporekaromue B uHTepdaze. Perunkanus — peakius MaTpUYHOTO
cuareza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HaboOp — KapUOTHIIL.
JIMTUIOUIHBIA M TalUIOWAHBIA ~ XPOMOCOMHBIE ~ HAa0Opbl.  XpOMaTHBI.
[uronoruyeckue OCHOBBI PA3MHOXKEHUS W HMHIUBUAYAJIBHOTO Pa3BUTH
OpraHU3MOB.

Henenne knetkn — Mmuto3. Craaum mutosa. IIpouecchl, mpoucxonsiye Ha
pa3HBIX CTAAUSIX MUTO3a. BHOJIOTMUEeCKUI CMBICI MUTO3a

5.2

@opMBl pa3MHOXKEHHsSI OPraHU3MOB: Oecrosioe M MojoBoe. Buasl Oecrosoro
pa3MHOXEHHMS: JIeJIeHHe HaJBOE, I[OYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHIe, BETe€TaTUBHOE Pa3MHOMKCHHUE. HckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €I0 3HAUE€HHUE JUIs CEJIEKLIUU

5.3

[TomoBoe pa3zMHOXKEHHUE, €T0 OTIHYHUS OT OECTIOJIOTO.

Meito3. Craguum wmeito3a. Ilpoueccel, npoucxoisiive Ha CTaausaxX Menosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonornyeckuii cMbICa H
3Ha4YCHHE MeHo3a
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I'ameTorenes — nmpomuecc 00pa30BaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [los0BEIE
KeJNe3bl: CEMEHHUKH U MYHUKU. OOpazoBaHME U Pa3BUTHE IMOJOBBIX KJIETOK —
rameT (CriepMaTo30u/, sIIEeKIIeTKa) — criepMaTorenes u oorenes. OCOOEHHOCTH
CTPOEHUS SHIEKIIETOK U criepmaro3onnoB. OmnogorBopenue. [lapreHorenes

5.5

WnpuBunyanbHoe  pas3Buthe  (OHTOreHe3).  OMOpHOHAJIbHOE  pa3BUTHE
(aMOpuoreHes). DTanbl SMOPHOHAIBHOTO PA3BUTUS Y TTO3BOHOYHBIX JKHBOTHBIX:
npobiieHue, racTpyssus, opraHoreHes3. IlocramOpuonansHoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPsIMOE, HEmpsMoe (JTHYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (aKTOPhI, CHOCOOHBIE BHI3bIBATH BPOKAEHHBIE
YpOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHHUE CEMEHHU,
CTaauU pa3BUTHUA

HaCJ'IeI[CTBCHHOCTI) N USMCHYUBOCTb OPraHU3MOB

6.1

IIpeamer u 3anauyu resetuku. Mcropus pasButus reHeTUKH. Britag pocCuncKux
U 3apyOeXHBIX Y4EHBIX B pPa3BUTHE TE€HETHUKH. MeTonbl T'€HEeTHUKU
(ruOpUONOTNYEeCKUN,  IIUTOTEHETHYECKHH,  MOJEKYJISPHO-TCHETUYECKHA).
OcCHOBHBIE I€HETUYECKHE NOHATHA. | eHeTHUecKasi CHMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpELIUBAHUI

6.2

3aKOHOMEPHOCTH HAcCJIeZIOBaHUS IPU3HAKOB, ycTaHOBIEeHHble I'. MeHpgenem.
MoHorubpuiHoe CcKpelyBaHue. 3akoH eAMHOO00pa3us THOPUIOB MEPBOro
nokosieHus. llpaBuino JoMuHMpOBaHMSA. 3aKOH pacCIICIUIEHUS IPU3HAKOB.
I'nnore3a yncroTsl ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpeniyBaHue. 3aKOH HE3aBHCHUMOIO HACJI€OBaHUs MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI JAMTHOPUIHOIO CKpEIIMBAHU. AHAIM3UPYIOLIEe
ckpemuBaHue. lcnonp3oBaHWE — aHANM3UPYIOUIETO  CKPEIIMBAHMUA TS
OTIpeJIeJIeHUs] TEHOTUIIa OCOOU

6.3

CuernnieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuemjieHHOMY
HacjleloBaHUIO TIeHoB. Hapymenuwe cuemineHuss TE€HOB B pe3ylbTare
KPOCCHHIOBEpa. XpPOMOCOMHasi TEOpHUSl HAclIeICTBEHHOCTU. [ eHeTHueckue
KapTBhl.

I'enetnka mosa. XpoMOCOMHOE OIpeaeieHue MoJjia. AyTOCOMBI W TOJIOBBIE
XPOMOCOMBI. I'omorameTHble ¥ T CTCPOraMCTHBIC OPraHHU3MBI. HaCHeI[OBaHI/Ie
MIPU3HAKOB, CLIETJICHHBIX C MOJIOM

6.4

N3menunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACJICICTBCHHAS.
Pone cpemsl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(UKATMOHHOW HM3MEHYMBOCTH. BapualMOHHBIA ps M BapualMOHHAs
kpuBas. Hopma peaknuu npusHaka. KonuuecTBeHHbIE M KAUECTBECHHBIE IPU3HAKH
1 X HOpMa peakuuu. CBoHCTBa MOAU(DUKALMOHHOW H3MEHUYUBOCTH

6.5

HacnencrBennasi, Wi TeHOTHIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 U TMOJIOBOM MpOLEecC — OCHOBA KOMOMHAaTHUBHOMN
M3MEHYMBOCTH. MyTalMoHHasT W3MEHYMBOCTh. Kiaccudukanus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa U MpUYuHbl MyTanuil. MyrareHHbie
(haxTophl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHON n3MeHunBoct H. M.
Basuiosa

6.6

I'enetnka wuemoBeka. Kapumotum uenoBeka. OCHOBHBIE METOABI TEHETHKH
YyeJoBeKa: reHeaJornueCcKHil, ONU3HEIIOBBIA, UTOT€HETUUECKUH,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThudeckuil. CoBpeMeHHOe OmpeesieHre
TE€HOTHMA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C
nomompto [11IP-ananmm3a. HacrmencTBeHHBIE 3a00I€BaHHUS dYEIOBEKAa: T'CHHBIC




0oie3HH, OOJIE3HH C HACIICCTBEHHOW IPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHEIE
Oone3nn. CoMaTHUECKHWE M TEHEPATHUBHbIC MyTalud. [IpUHIUIBI 310pOBOTO
06pa3a KHU3HHU, JUAarHoCTHKH, HpO(bI/IJ'IaKTI/IKI/I U JICHCHHUS TCHCTUUYCCKUX
Ooe3Hel. MequKO-TeHETHUECKOEe KOHCYJIbTUPOBaHHE. 3HAUCHUE METUIIMHCKOM
TCHCTUKHU B MIPEAOTBPAIICHUN U JICUCHUN I'CHCTUICCKUX 3a001€BaHNil YeI0BEKA

CCJ'ICKI_II/IH OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuys Kak Hayka W Ipolecc. 3apOKACHUE CEeNEeKIHMU U JIOMECTHKALUS.
VYuenne H.M. BaBumoBa 0 ILEHTpax TMNPOUCXOXKIEHUS M MHOrooOpasus
KYJIbTYPHBIX pacTeHUH. LIeHTpbl IpOUCX0XKIECHUS JOMAIIHUX KUBOTHBIX. CopT,
1I0poOJa, ITaMM

7.2

CoBpeMeHHBIE METONBI CEJICKITMU. MacCOBBIi M WHIWBHIYAJTbHBIA OTOOPHI B
CEJIeKLIMM PAaCTeHU M KUBOTHBIX. OlEHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
cKkpemuBanue — WHOpuAWHT. Yuctas nuHUsA. CKpenMBaHUE YHUCTHIX JTUHUMH.
I'ereposuc, wiu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPHUINHT.
Otnanénnas tulOpuamsanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJIYYeHUE TMOJUIUIOU0B. JIOCTHKEHUSI CENEeKIUU PACTeHHUM, XUBOTHBIX W
MHKPOOPTaHU3MOB

7.3

buorexHomnoruss kKak oTpacip NpOU3BOACTBA. ['€HHas WHXKEHepusa. OTalbl
co3nanusa pexkomOuHantHON JIHK u Tpancrennsix opranusmosn. Kiierounas
nHxeHepus. Kietounsle KynpTypbsl. MUKpOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiioHnpoBaHue BBICOKONPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue U ITHYeckue  mpobimembl. [MO  —  reHeTHuYeCKH
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJAEPKAHMS

DBOJIIOIIMOHHAS OUOJIOTUS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzeTenbcTBA  DBONIOLUH.  [1aJlCcOHTONIOTHYECKHE:  MOCIEA0BATEIBHOCTh
MOSIBJICHUSI BUJIOB B MAJICOHTOJIOTHYECKON JIETOMUCH, MEPEXOIHBIE (OPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GpayH U (HIop MATEPUKOB U OCTPOBOB.
DOMOPHOJIOTHYECKUE: CXOJCTBA M PA3IUuusi ASMOPHOHOB pPa3HBIX BHUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/I‘-IeCKI/ICZ T'OMOJIOTHYHBIC, aHAJIOTUYHBIC,
pPYAMMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOICTBO
MEXaHNU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX MeTa0OIMUECKUX HYTCI\/JI Y BCEX
OpPraHUu3MOB

1.2

OpomoumonHas teopust Y. JlapBuHa. Ilpeanocbulku  BO3HUKHOBEHHS
JapBuHU3MA. J[BIDKyIIME CHIIBI HBOJIONMM BUAOB 1Mo JlapBuHY (M30BITOYHOE
pPa3MHOXEHHE MPH OTPAHUICHHOCTH PECYPCOB, HEONpeAenEHHAs U3MEHUYNBOCTD,
O0opb0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckast teopus »sBomtounun (CTD) M OCHOBHbIE €€ TIOJOKEHUS.
Mukpossomonus. [lonysius kak eIMHULA BUAa U SBOJIIOLUN

1.4

JBwxymme cuibl (PakTopbl) IBOIIONUU BHIOB B TNpHUpojae. MyTalMOHHBIHA
nporecc U KOMOMHATHBHAsE M3MEHUYMBOCTb. [lomynsiimoHHBIE BOJIHBI U Jpeid
reHoB. M3onsus u murpanus. EctecTBeHHBI 0TOOp — HampapBlstonmii hakTop
sBomoLd. POpMBbI €CTECTBEHHOTO 0TOOPA.




[TpucnocoOneHHOCTh  OpraHU3MOB  Kak pe3yibTaT HBoJIOUMH. [Ipumepsl
NPUCTIOCOOTICHUH Y OpraHu3MoB. ApoMOp(O3bl M UAHOAAATITALINH.

Bun u Bunoo6pasosanue. Kpurepuu Buna. OcHoBHbIE (hOpMBI BUA00OpA30BaAHUS:
reorpauueckoe, IK0JIOrHIECKoe

1.5

Makpossomoorsi.  dopmbl  3BoTIOLMU:  QUIIETHYECKas, JAMBEpPreHTHas,
KOHBEpreHTHasi, napamienbHas. HeoOpaTumocTs 3BOMIONNUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuHble TNpENCTaBICHHUs O 3apOXKACHUM KU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emie: abuOoreHe3 W MaHCHepMus. XHUMHUYecKas
IBOJIIOLIMA. ODKCIHEPUMEHTAIbHOE TOATBEPKACHUE XUMHYECKON HBOJIIOLIUU.
Hauanpubie stanel Ouosnornueckoil ssomouuu. ['mmoreza PHK-mupa. Ilepsbie
KJIETKH U UX 3Bosonus. POpMUpOBaHNUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

22

Pa3Butue xu3Hu Ha 3emse mo spam u nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickast 3pel. [laneosoiickas spa u €€ mnepuoibl: KeMOpHUICKHIA,
OPJIOBUKCKWW, CHJIIYPUHUCKUH, JEBOHCKWW, KaMEHHOYIOJIbHBIM, TEPMCKHIA.
Me3so30iicKkas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaiiHo3oiickass »3pa w €€ Nepuoabl: MNaJCOTCHOBBIM, HEOTCHOBBIMN,
AHTPOIIOI€HOBBIM. XapaKTEpUCTUKA KJIMMara M TEOJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3TaIbl IBOJIIOLIUN PACTUTENBHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y
pacTeHMi M KMBOTHBIX. [losiBIEHHME, pacUBET M BBIMHUPAHHE TPYII KUBBIX
OpraHU3MOB

23

Cucrema OpTraHHUYCCKOro MHpa KaK OTpaKCHHUEC OSBOJIIOIHNH. OcHOBHBIE
CUCTCMATUYCCKHC I'PYIIIIBI OPraHUu3MOB

24

OBonronus 4esnoBeka. AHTPOIIOJIOTHs Kak Hayka. PazBuTue npencTaBiieHUN o
IPOMCXOXKACHUU YesloBeka. MeToabl m3ydeHus aHTponoreHe3a. Cxoxacrsa H
pa3nuyrs YeJI0BeKa U KUBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.
JBwmwxymme cuitbl (pakTopbl) aHTporioreHe3a. HacneacTBeHHast W3MEHYMBOCTD H
ecTeCTBeHHbII 0TOOp. OOLIeCTBEHHBIH 00pa3 JKU3HU, W3TOTOBIEHHE OPYAUN
TpyZa, MbIIIJICHUE, PeUb

2.5

OCHOBHBIE CTaJUM W BETBU HBOJIIOLIMM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxonsdmui, YemoBek HeaHAepTanbCKuil, Yenosek
pa3ymHbIid. Haxolkyu HMCKOMAaeMbIX OCTAaHKOB, BPEMs CYILECTBOBAHHs, 00JacTb
pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 >KU3HHU, OpyAus

2.6

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PAChl: €BPOINEOUHAs (€Bpa3HiicKas),
HErpo-aBCTPaJIOU IHAs (3xBaTOpHAJIbHAS), MOHTOJIOMIHAS (a3matcko-
aMepuKaHCKas). YepTbl IpUCOCOOIEHHOCTH MPEeACTaBUTENEH YeI0OBEUECKUX pac
K yCIIOBUSIM cylecTBoBaHMsl. EquHCTBO yenoBedeckux pac. Kputuka pacusma

OpraHusMbl 4 OKpYXarolas cpeaa

3.1

DKOJIOTHSl KaK Hayka. 3a/layd U pa3fesibl SKOJOTUU. MeTOAbl SKOJIOTHYECKUX
UCCIICIOBAaHMIA. DKOJOTHUECKOe MHUPOBO33peHHe. Cpeibl 0OUTaHHS OPTaHU3MOB:
BOOHAasA, HA3CMHO-BO3AYIITHAA, TIOYBCHHAA, BHYTPHUOPIraHU3MCHHAs

3.2

Okonorudeckue  ¢akropel. Kmaccudukamuss  skxomorndeckux — QakTOpOB:
abuoTtnyeckre, OMOTHUECKHME M AaHTPONOTreHHbIE. JleficTBHE HKOJOTHUECKUX
(baKkTOpOB Ha OPTaHU3MBI

33

AbuoTtnyeckue (GaxKTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEpHOAM3M.
[IpucnocoGeHuss OpraHU3MOB K  JICHCTBUIO aOHMOTHYECKUX  (DaKTOpOB.
buonornyeckue puTMbl




3.4

buotnueckune ¢akropsl. Buabl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYPEHIIHS,
XHUIIHUYECTBO, Mapa3sUTH3M, MYTyalu3M, KOMMEHCAIu3M (HaXJeOHHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIW3M, HEWTpaidu3M. 3HadeHHE OMOTHUYECKHX
B3aMMO/JICHCTBUI JIJIs CYIIECTBOBAHUS OPTAaHM3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

DOKOJIOTHYECKUE  XapaKTepUCTUKH  monynsanud. OCHOBHBIE — TOKa3aTeln
MONYJSLUNA: YUCIEHHOCTb, IJIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JIuHaMHUKa YUCIEHHOCTH MOMYJISIIUHN U €€ PeryJsiius

COO6H_ICCTB3 M OKOJOTHYCCKUC CUCTEMBI

4.1

CoolmiectBo opranu3sMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBa,
NPOCTpaHCTBEHHAas, Tpoduueckas (muuieBas). Bunabl-momuHaHTbl. CBS3U B
OHOIIeHO3€E

4.2

Okonornyeckue cuctembl (9kocucteMmsl). Ilomstme 00 skocucteme u
ouoreonenoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYICHTHI,
KOHCYMEHTBI, pelyLleHTbl. KpyroBopoT BEIIECTB U IOTOK SHEPTUH B IKOCUCTEME.
Tpoduueckue (mumieBble) YpOBHH 3KocHcTeMbl. [lumieBble menu u CeTu.
OcHOBHBIE TOKa3aTeN HKOCHUCTEMBI: OMoOMacca, MPOAYKIHS. DKOJIOTHYecKHe
MUPAMUJIBI: TPOJNYKLUHU, YHCICHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYMBOCTB, camoperyJisinus, pa3sutue. Cykueccus

4.3

[IpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCHUCTEMBL. YpO0o3KOCHUCTEMBI.
buonoruueckoe u X031HCTBEHHOE 3HAYSHNUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrop ycroumBocTH dKocHcTeM. CoxpaHeHHE
OMO0JIOTNYECKOro pazHooOpa3us Ha 3emiie

4.4

VYuenne B.M. Beprnanckoro o Owmocdepe. I'paHurpl, cocTtaB W CTPYKTypa
ouochepsrl. JKupoe BemectBo U ero gpyHkuuu. OcobeHHocTn Onocdepsl Kak
riodanpHOM 3KocucTeMBbl. JlMHamMHueckoe paBHOBecHE W OOpaTHasl CBS3b B
o6uocdepe. KpyroBopoTsl BemiecTB M OHOT€OXMMHMYECKHE LUKIBI 3JIEMEHTOB
(yrnepona, a3ota). 30HaAILHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onocdepe 3emian. AHTPONOreHHbIE M3MEHEHUs B Ouocdepe.
['mo6anbpHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa palMOHATIBHOIO YIpaBIEHUs MPUPOJHBIMH pecypcaMH M HX
ucnoJib30BaHue. JlocTHkeHus: OMOJIOTHMH U OXpaHa MPUPOAbI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penakmueii [laceunuka B.B. Axkunoneproe obmectro «M31aTenbcTBoO
«IIpocseienue»

* buonorus. 11 knacc. ITaceunuk B.B., Kamenckmit A.A., Pyomos A.M. u ap.;
[Ton penakmueit [Taceunuka B.B. AxkunonepHoe obmectBo «M31aTenbcTBoO
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA
e HupopManmoHHO-METOANYECKOE TUCHMO 00 OCOOCHHOCTSIX MPEMOAaBaHus
yaeOHoro npenmera «buonorus» B 2025/2026 yaebHOM rogy
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e ° JlocTIKEHUE METAINIPEIMETHBIX PE3yIbTATOB B paMKaxX U3y4CHHUS
PEIMETOB €CTECTBEHHO-HAYUYHOr0 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHuE)
: METOIMUECKHUE peKOMeH1alu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yriny6nenHslil ypoBens): Peanuzanus tpedoBanuit ®I'OC
CpelHero o011ero 00pa3oBaHus : METOAMYECKOE TOCOOUE ISl YUUTEIIs.
mp_biologiya format-docx 26082023 na-sajt.pdf

e buonorus (6a30Bbiil ypoBeHs). Peannzanus @I'OC ocHOBHOT0 00111€T0
00pa3oBaHUs: METOIMYECKOE TOCOOUE IJIS YUUTENS.
https://clck.ru/3ANSBnV

e Jlns METOIMYECKOT0 COMPOBOKICHUS MPO(PHIBHBIX TEXHOJIOTHYECKUX

U €CTECTBEHHO-HAaYYHbIX KJIACCOB MOCKOBCKUN (PM3UKO-TEXHUYECKUN

uHCTUTYT (MDTU) pazpaboran mpoekT «Hayka B pernoHbI»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e Meroauueckue peKOMEHIAIMU IO CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOT0 U
€CTECTBEHHO-HAYYHOTO MpOoUiIeH U KJIACCOB C YIITyOJCHHBIM U3YYECHUEM
MaTeMaTuKH, GU3NKUA, XUMUU, OUOJIOTUH B 0011€00pa30BaTEIbHBIX
OpraHU3aIUgX C UCTOIb30BaHUEM UHPPACTPYKTYPhI, CO3JJaHHON B paMKax
HalMoHaJabHOrO0 nMpoekta «Ob6pazoBanue» (KBantopuymsl, IT-ky0b1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i1 en profilej 2025.pdf

e Meroanueckue pekoMeHaanuu. Opraauzanms B3aumozaencTeus “llkomna —
BY3 — nipeanpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

o KonTekcTHbIC 3a1auu. 3aaHus K yaeoOHoMy Kypcey «buomorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf




Meronnueckuii keiic. CueryieHHOE HaclieloBaHre npu3HakoB. buosnorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiyva mk sczeplennoe nasledovanie priznako

v.pdf

HUAD®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET
e bubGmauoreka I{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHMHE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
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