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1.IIOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no yueonomy npeamery «buosorusi» 8 kiacc coctaBiieHa B COOTBETCTBUH C:

o @3-2730129.12.2012 «O6 obpazoBanmnm B Poccuiickoit demeparium,

* Ilpukazom MunuctepctBa oopa3zoBanust u Hayku Poccuiickoit @epepauuu ot 17.12.2010 Nel897 «O06
YTBEPXKACHUU (elepalbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTENIbHOIO CTaHIapTa OCHOBHOTO OOLIETO
o0Opa3oBaHUsY;

* mpukazoM MuHucTepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 30.08.2013 Nell5 «O6
yTBepkacHuH [lopsiaka opraHu3aliy 1 OCYILECTBICHHUS 00pa30BaTeIbHOM AEATENbHOCTH [0 OCHOBHBIM
o0pa3oBaTeNbHBIM TPOrpaMMaM HayalbHOTO OOINEro, OCHOBHOTO OOIIEro M CpexHero ooOIiero
o0Opa3oBaHus»;

* ®depgepanbHBIM IEpeYHEM yUeOHUKOB, PEKOMEHIOBAaHHBIX MHUHHACTEPCTBOM 00pazoBaHus 1 Hayku PO k
MCTIOJIb30BaHHIO B 00pa30BaTEIFHOM IpoIecce B 00IIe00pa3oBaTebHBIX YIPEKICHUIX;

* ABropckoii nporpammel buonorust 5-9 knaccel non penakuueit I'.M.Ilanpasesa

+  Metoanueckoe nocodue st yuurens Kk yaeouuky H.M. Connna «buomorus. »9xir.

» Ilonoxenus o paboueit mporpamme 1o yueoHomy npeamety, Kypcy MBOY «O(C)OLL Nely;

*  OcHOBHOM 00pa30BaTENBHON MPOrPaMMOI OCHOBHOTO OOIIETO 00pa30BaHUs;

* TomoBbIM KaneHgapHBIM yueOHBIM rpaduxom Ha 2019-2020y4eOHbli rox;

e VYuebnbm mianoM MBOY «O(C)OLI Nely»na 2019-2020 yueOHslii TOI.

1.1 llenn u3yveHusi GMOJIOTHHA B OCHOBHOII IIKOJI€ CJIETYIOIIHE:
- opMHpOBaHHE CHCTEMBl HAYYHBIX 3HAaHUH O MpHpojie, ee (QyHIAaMEHTAIBLHBIX 3aKOHAX Ui TOCTPOCHHS
IpeACTaBIeHUs 0 PU3NUECKOI KapTHHE MUPA;
- cHCTeMaTHU3alys 3HaHUKH 0 MHOr000pa3uu 0OBEKTOB U SBJICHUN MPUPOJIBI, O 3aKOHOMEPHOCTSIX HPOLIECCOB U O
3aKOHaxX OWONOTHMM Ul OCO3HaHMS BO3MOXHOCTU Pa3yMHOTO HCIIOJIb30BAHUSI AOCTHKCHUH HAayKH B
JaJbHEHIIeM pa3BUTHH LUBHIN3ALNN

JocTr:keHue Hesiel o0ecrieunBaeTcs pelieHueM cJIeAyInX 3a1a4:

- 3HAKOMHTbH YYaIIMXCS C METOJIOM HAayYHOI'O IO3HAHUS M METOAAMHU HCCIIEIOBaHUS OOBEKTOB M SIBICHHUN
NPAPOJIBL,
- npuoOperaTh 3HAHUS O YeJIOBEKe (O )KU3HEIEATSIILHOCTU, CTPOCHUH, (PYHKIIMSIX COOCTBEHHOIO OPraHU3Ma) O
MeTOoJaxX MO3HaHMS YeIOBeKa;
-pOpMHUPOBATh Yy YYalllUXCsl YMEHHI HAO0JII0JIaTh MPUPOIHBIC SIBJICHUS U BBIIOJHAThH OIBITHI, JaOOpaTOpHBIC
paGOTBI U OKCIOCPUMCHTAIBHBIC HMCCJICAOBAHHUA C MCIIOJIBb30BAHUEM H3MCPUTCIIbHBIX HpI/I60pOB, POKO
IIPUMEHSAEMBIX B IPAKTUYECKOH JKU3HU;
- OBJIa/IEBaTh TAaKUMH OOIIEHAYYHBIMU IOHATHSAMH, KaK NPUPOAHOE SIBICHUE, IMIIMPUYECKH YCTAHOBIICHHBIH
¢axT, mpobaema, TUIOTE3a, TEOPETUUECKUN BBIBOJI, PE3YNbTAT SKCIEPUMEHTAIILHON TPOBEPKH;
- TOHUMATh OTJIMYHUS HAYYHBIX JAHHBIX OT HEIPOBEPEHHOH WH(OPMALMM, LEHHOCTH HAYKH IS
YIIOBJICTBOPEHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN UesIOBEKA.

1.2 Y4eOHO- MeTOAMYECKHIT KOMILIEKT:
1. Pabouas mporpamma OCHOBHOTO 001iero oopasosanusi. buonorus 5-9 knaccel. Apropsr:I.M.IlansasieBa
M.: [Ipoda, 2014
2. Metoauueckum nocobduem s yunrtens «buomorns. 9 kimace» k yueouuky H.M.Conuna. ABTop
B.N.Cuornazos.- M.: [Ipoda,2016.



2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA

2.1 JIMYHOCTHBIMH pPe3yJabTaTaMM 00)ueHus OMOIOTUN B OCHOBHOM LIKOJIE SBIISIOTCS:

- c(OPMHPOBAHHOCThH MO3HABATEIBHBIX MHTEPECOB HA OCHOBE Pa3BUTHS MHTEIUICKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN yJaruxcs;

- yOeXIEeHHOCTh B BO3MOXKHOCTH TIIO3HAHHMS MPHUPOJBI, B HEOOXOAMMOCTH pPa3yMHOTO
HUCIIOJIB30BaHUA I[OCTI/DKCHI/Iﬁ HAayKu H TEXHOJIOTHI JJIsL ,uaanei/’Imero PasBUTHUA 4YCIOBCUCCKOI'O
O6H.I€CTB21, YBA)KCHHUC K TBOpLHAM HAYKM W TCEXHHWKH, OTHOLICHUC K OMOJIOTHH KaK 9JICMCHTY
0011e4€eI0BEYECKOI KYIbTYpHI;

- CaMOCTOSTEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUIA;

- TOTOBHOCTb K BBIOOpY JKM3HEHHOT'O MYTH B COOTBETCTBUM C COOCTBEHHBIMH MHTEPECAMU U
BO3MOXKHOCTSIMU;

- MoTuBamus oO0pa30BaTEIbHON JCSITCIBHOCTH IIIKOJIHPHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOTO MOAX0/14;

- (QopmupoBaHUE LIEHHOCTHBIX OTHOIICHUW NAPYr K APYTY, YUUTENIO, aBTOpPaM OTKPBITUNA U
U300peTeHuil, pe3yapTaTaM 00y4YeHHUs.

2.2 MeTtanpeaMeTHbIMH pe3yJbTaTaMM 00y4eHUs1 OMOJIOTUN B OCHOBHOM IIIKOJIE SBJISIFOTCSL:

¢* OBJIaJICHHC HAaBbIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I${ HOBBIX 3HaHI/II>'I, OopraHuzalun
y‘le6H0ﬁ ACATCIIBHOCTH, ITOCTAHOBKHU ueneﬁ, IIaHUPOBAHUA, CAMOKOHTPOJIA W OLCHKHU PE3YJIbTATOB
CBOEU ACATCIIbHOCTH, YMCHUAMUA NPCABUACTD BO3MOXKHBIC PE3YJIbTAThl CBOUX ﬂeﬁCTBHﬁ;

¢ IIOHHMAaHHCEC pa3J'IH‘leI MCKAY HUCXOOHBIMU (1)aKTaMI/I W TUIIOTC3aMHU OJId HX O6’[>5[CHCHI/IH,
TCOPCTUUCCKMUMU MOJACISIMU U PCAJIbHBIMU 06LeKTaMI/I, OBJIAZICHUC YHUBCPCAJIbHBIMU y‘le6HHMI/I
JEHCTBUSMH Ha npumMepax TrHUIOTE3 I OOBSICHEHHSI H3BECTHBIX (1)3.KTOB u 3KCHepI/IMeHTaJ'IBHOI71
IMPOBECPKH BbIIBUTACMBIX THUIIOTE3, p83pa6OTKI/I TCOPCTUYICCKUX Mozaeaen IMpoueccoB Ui HBHCHHﬁ;

* (opMupoBaHMe yMEHHUH BOCIPHHHUMATh, NepepadaTbiBaTh M MPEIbSBIATH MH(DOpMaIUio B
CJIOBECHOH, 00pa3HOW, CHMBOJIMYECKOH (QopMax, aHAIM3UPOBAaTh M IepepaldaThiBaTh IOIYYEHHYIO
UHPOPMALIMI0O B COOTBETCTBMM C IIOCTAaBJICHHBIMU 3a/layaMH, BBIJICNSATH OCHOBHOE COJIEpXKaHHE
MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MMOCTABJIEHHBIE BOIIPOCHI U U3JIAraTh €ro;

° HpI/IO6pCTCHI/IC OIIbITa CaMOCTOATCIIBHOI'O IIOMCKa, aHajlnu3a Hu 0T6opa I/IH(l)OpMaI_II/II/I 'c
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHHKOB MW HOBBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHI JJIs peUiCHUA
ITO3HABATCIbHBIX 3aJa4,

¢ pPa3sBUTHUC MOHOJIOTUYECKONM U JUAIOTHYECKOM peur, YMCHHUA BbIpa)XaTb CBOU MBICIIM U
CIIOCOOHOCTHU BBICITYIIIMBATDH COGCCGI{HI/IKa, MNOHUMATh €r0 TOYKY 3pCHHA, IMPU3HABATH IIPABO APYTOIo
YCJIO0BCKa HAa NHOC MHCHUC,



* OCBOCHHE IPHEMOB JECHUCTBHH B HECTAaHIAPTHBIX CHUTYAIHAX, OBIAJCHHE >BPHUCTHYCCKUMHU
METOaMH pelIeHus po0IeM;

* opmupoBaHue yMeHHUI paboTaTh B TPYIIE C BBHIOJHEHUEM PAa3IMYHBIX COLUAIbHBIX POJIEH,
MPEJICTABIISITh U OTCTaWBATh CBOM B3TJISAIbI U YOSKICHUS, BECTH TUCKYCCHIO.

3. Conep:xanne

Buosorus. O61mue 3aKkoHOMepHOCTH. 9 KJIace (68 4, 2 4 B HEJIEIIO)

Beenenue (3 u)

Mecro kypca B cucTeMe eCTeCTBEHHO-Hay4HbIX JUCLHUIUIMH, a TaKKe B Onojoruueckux Haykax. Llemun
U 3a/1a4M Kypca. 3HaueHue IpeaMeTa i IOHUMaHUs €JMHCTBA BCETO KUBOIO U B3aMMO3aBUCUMOCTHU
BceX uacTed Ouocdepsl 3emin. YPOBHU OpPraHu3alUd KHU3HH: MOJEKYJISPHO-TEHETUYECKHA,
KJICTOYHBIN, TKAHEBBIM, OPTaHHBINA, OPraHU3MEHHBIHN, TOMYIISIIMOHHO-BUI0BON, OMOTEOIIEHOTHYECCKUI
u OnocdepHblii. ENMHCTBO XMMUYECKOTO COCTaBa KXHBOW MaTepUHU; OCHOBHBIC T'PYIIIBI XUMUYECKHX
3JIEMEHTOB U MOJIEKYJI, 00pa3yroline *UBoe BeulecTBo buocdepsl. Kinerounoe crpoeHre opraHu3mMoB,
Hacensdomux 3emiato. OOMEH BEIeCTB U CcaMOpErysiuus B  OHOJIOTMYECKUMX CHCTEMax.
CaMoBOCIIpOM3BEIEHUE; HACIIEICTBEHHOCTh M W3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAaHUS >KMBOU
matepun. Poct u pasButue. Pazgpaxumocts; (hopmbl M30MpaTenbHONW pEAKIUMU OPraHu3MOB Ha
BHEIIIHUE BO3JEHCTBHS. PUTMHUUHOCTh MPOLIECCOB JKU3HEAESATEIbHOCTH; OMOJIOIMYECKUE PUTMBI U UX
3Ha4YeHue. [IMCKpeTHOCTh MBOTO BEIIECTBA M B3aMMOOTHOIICHMS YacTH U LIEJIOr0 B OMOCHCTEMaXx.
OHepro3aBUCUMOCTh JKUBBIX OpPraHU3MOB; (hopMbl OTpebseHus 3Heprun. LlapcTBa *KUBON MPUPOBI;
KpaTKasi XapaKTepUCTHKAa €CTECTBEHHOW CHUCTEMBbl KJIAaCCU(UKALMU YKUBBIX OpraHuzMoB. Buposoe
pazHooOpasue.

JdemoHcTpanus

CxeMbl, OTpakaroIKue CTPYKTYPhI LIAPCTB KUBON IIPUPOJIBI.

Pa3nes 1. CtpykTypHasi opranu3zauus ’KuBbIX opraiusmos (10 u)

Tema 1.1. XUMHNYECKAA OPTAHU3ALIA KIIETKU (2 u)

DJIEMEHTHBIH COCTaB KJIETKH. PacmpoCTpaHEHHOCTh AJIEMEHTOB, MX BKJaJ B 00pa3oBaHHE >KUBOM
MaTepul M OOBEKTOB HEXHUBOM NpUPOAbl. MakKpoaleMeHThl, MHMKpPOAJIEMEHTBI; HMX BKIaJ B
o0pa3oBaHNEe HEOPraHWYECKUX M OPraHM4YecKMX MOJIEKYJ >KMBOro BellecTBa. Heopranuueckue
MOJIEKYJIbl KHMBOT'O BellecTBa. Boja; ee XuMmudeckue cBoilctBa W Ouonoruyeckas poib. Conum
HEOPraHMYECKUX KHUCIIOT, UX BKJIAJ B 0OecleYeHHe MPOIECCOB KUZHEACATENbHOCTH U MOJAJIep)KaHNe
romeoctas3a. Posib KaTHOHOB M aHHMOHOB B O0OECMEYEHMH MPOILECCOB XKU3HenesaTenpHocTH. OcMoc U
OCMOTHYECKOE JIaBJICHHE; OCMOTHYECKOE MOCTYIIJICHUE MOJIEKYI B KJIeTKy. OpraHuyecKue MOJIEKYJIbI.
Buonornyeckue noaumepsl — O€IKU; UX CTPYKTypHas opranuzaiusi. yHKIMKU OETKOBBIX MOJIEKYIL.
VYrneBoabl, UX CTpoeHHE U Ouojoruueckass poiib. JKUpbl — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT
KJIETOYHBIX MeMOpaH W ucTO4HUK sHepruu. JJHK— monexynsl HacinencTtBeHHOCTH. Pemyruimkarus
JIHK, mnepegaua HacneACTBEHHOM HHQOpMAlMM W3 IMOKOJIeHUss B mokoieHue. llepemaua
HaCJIe/ICTBEHHOM WHGpOpMalLuMu U3 Aapa B nuToruiasmy; TpaHckpunuus. PHK, ee crpykrypa u
¢byuknun. Uadopmannonnsie, TpaHcnopTHble, pubocomanbabie PHK.

JdemMoncTpauus

OObeMHbIE MOJETM CTPYKTYPHOM OpraHu3aluyd OWOJIOTMYECKUX MOJUMEPOB — O€JIKOB H
HYKJICMHOBBIX KUCIIOT, UX CPAaBHEHHE C MOJIETSIMU HCKYCCTBEHHBIX MOJMMEPOB (HarpuMep,
MTOJIMBUHUJIXIJIOPUIOM).

[IpenmeTHble pe3yabTaThl 00yUSHHS

VYyamuecs 101KHBI 3HATH:

— MaKpO3JIEMEHTbI, MUKPOJIEMEHTHI, X BKJIaJ B 00pa30BaHUE HEOPTaHUUYECKUX U OPTaHUYECKUX
MOJIEKYJI ’KUBOTO BEILIECTBA;

— XMMHYECKHE CBOWCTBA U OMOJIOTUYECKYIO POJIb BOJIBI;

— POJIb KATHOHOB M aHMOHOB B 00ECIIEYEHUHN IIPOLIECCOB KHU3HEAEATEIbHOCTH;

— YPOBHHU CTPYKTYPHOU OpraHu3aluu OEIKOBBIX MOJEKYT;



— IPUHIUINBI CTPYKTYPHOU OpTraHu3aliy U GyHKINU YTIIIEBOIOB;

— IPUHIUIBI CTPYKTYPHON OpraHu3aliy U (YHKLUH KUPOB;

— cTpyKTypy HykienHoBbIX KuciaoT (JJHK n PHK).

VYuammuecs 10JKHbI YMETb:

— OOBSICHATH MPUHIIMII ACUCTBUS (PEPMEHTOB;

— XapaKTepu3oBaTh QYHKIIUN OCITKOB;

— OTMEYaTh YHEPTreTHUECKYIO POJIb YTIEBOJIOB U IIIACTUYECKYIO (YHKIIUIO XKHPOB.

Tema 1.2. OBMEH BEHIECTB U [IPEOBPA3OBAHUWE SHEPI'M B KJIETKE (3 u)

OOMeH BelIecTB U MNpeoOpa3oBaHUE IHEPTUU B KIETKE. TpaHCHOPT BEIIECTB uepe3 KIETOUYHYIO
meMmOpany. IIuHo- M QarounTo3. BHyTpukiIeTOYHOE NMILEBApEHHWE M HAKOIUIEHWE HHEPIuu;
pacuiernieHle TJII0K03bl. buocuHTe3 6€1IKOB, KHUPOB U YIIIEBOJOB B KIIETKE.

[IpeamerHble pe3ynbTaThl 00y4eHUs

VYyamuecs N0KHBI yMETh:

— OIUCHIBATh OOMEH BEIIECTB U IIPEBPAILEHUE SHEPIUU B KIIETKE;

— IPUBOAUTH TIOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OEIIKOB.

Tema 1.3. CTPOEHUME U ®YHKIMU KJIETOK (5 u)

[IpokapuoTnueckue kietku: popma u pasMepsl. Lluromnazma OakrepuanbHOi kineTku. Opranuzanus
MeTaboau3Ma y npokapuot. I'eHeTnyeckuil anmapar Oaxtepuil. CniopooOpa3zoBanue. PazmHoxeHue.
MecTo u poiib IPOKAPUOT B OMOICHO3aX. DyKapHOTHYeCKas KieTka. [{urormasmMa 3yKapruoTHIeCKOn
kjeTkd. OpraHesuibl HUTOIUIA3MBbl, UX CTPYKTypa U ¢yHkuuu. [lurockener. BkiatoueHus u ux poib B
Metabonu3mMe KiIeTok. KieTouHoe sapo — IEHTp YHpaBICHUS >KU3HEIACSATEIHHOCTHIO KIIETKU.
CTpyKTypbl KJIETOYHOrO sijpa: sJepHas o000J04Ka, XpPOMaTHH (TE€TepOXPOMATUH), SAPBILIKO.
OcoOeHHOCTH CTpPOEHUsl pacTUTENbHON KieTku. JleneHue kierok. KieTku B MHOrOKIETOYHOM
opranusMme. [lonsrue o auddepeHUNpPOBKE KIETOK MHOIOKJIETOYHOIO OpraHuzMa. MUTOTHYECKUI
UK nHTEepdasa,

penymnukamus JIHK; muto3, ¢da3pl MHUTOTHYECKOTO JeNeHUs U NpeoOpa3oBaHHUsl XPOMOCOM.
buonoruueckuii cMbICI U 3HaY€HHE MUTO3a (Oecronoe pa3MHOKEHHUE, POCT, BOCIIOIHEHNE KIIETOUHBIX
1noTephb B (PU3NOJOTHUECKUX U MATOJOTHYECKUX YCI0BUAX). KieTounas Teopusi cTpoeHus! OpraHu3MOB.
JdemoHcTpanus

[TpyHIMNIMAIBHBIE CXEMBI YCTPOWCTBA CBETOBOTO M DJIEKTPOHHOTO MHUKPOCKONOB. (CXeMbl,
WUTIOCTPUPYIOIINE METOAbl MpenapaTUBHOM OMOXMMHUU U MUMMYHOJOTMU. Mogenu kineTku. Cxembl
CTPOEHHMSI OpPraHOMJOB DPACTUTENBHONW M >KMBOTHOM KJIETOK. MHMKpompenaparsl KJIETOK PacTeHHH,
KUBOTHBIX U OJHOKJIETOUHBIX T'puOOB. OUTyppl MUTOTHYECKOTO JIEJEHUS B KJIETKaX KOpPEILIKa JIyKa
0] MUKPOCKOIIOM M Ha cxeMe. Marepuaibl, paccKasblBarolue o Ouorpadusx ydeHbIX, BHECIIMX
BKJIaJ] B pa3BUTHE KJIETOYHON TEOPHH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

N3yuenue kieTok OakTepuil, paCTeHUI U KUBOTHBIX HA TOTOBBIX MUKpOIMpenaparax*.

[TpeameTrHble pe3ynbTaThl 00y4deHUs

VYyamuecs T0IKHBI 3HATH:

— ONIPEJENIECHUS TOHATHH «IIPOKAPHOTHDY, «9YKapUOTBI», «XPOMOCOMBI», «KapUOTHUID», KMUTO3Y;

— CTpOEHHUE MPOKAPHUOTUUECKON KIIETKH;

— CTpOEHHUE NMPOKApUOT (OaKTEpUU U CUHE3ENIEHBIE BOJOPOCIH (IIMaHOOAKTEPUN));

— CTPOECHUE IYKAPUOTUYECKOM KIIETKU;

— MHOrooOpasue 3yKapHoT;

— 0COOEHHOCTHU CTPOEHHS PACTUTEIBLHON U KUBOTHOM KJIETOK;

— TJIaBHBIE YaCTH KJIETKH;

— OpraHOM/]Ibl LIUTOTJIA3MBbI, BKIIOUEHHUS;

— CTaJIu MUTOTUYECKOTO IIMKJIA U COOBITHUS, TPOUCXOSIINIE B KJIETKE HA KAKJOU U3 HUX;

— IOJIOKEHUSI KIIETOUHOW TeOpUHU CTPOSHHSI OPraHU3MOB;

— OMOJIOTUYECKHI CMBICII MUTO3A.

VYyamuecs A0IKHBI yMETh:

— XapaKkTepu30BaTh METa0OIN3M Y IPOKAPHUOT;



— OMNHKCHIBATh TEHETHUYECKUH anmapaT OaKTepui;

— OIUCBIBATH MPOLIECCH CIOPOOOPA30BAHUSA U PA3MHOKEHUS IPOKAPHUOT;

— OOBSICHATD MECTO U POJIb IPOKAPHUOT B OMOIICHO32X;

— XapakTepu30BaTh (PYHKIIMHU OPraHOMJOB LIUTOILIA3Mbl, 3HaUCHNE BKIFOUYEHUI B
KU3HEJEATENIbHOCTU KIIETKU;

— OIUCBIBATH CTPOEHUE U QYHKLIUU XPOMOCOM.

MeTtanpeameTHble pe3yiabTaTbl 00yUeHHUS

VYuyammuecs 10JIKHbI YMETb:

— COCTABJIATH CXEMBbI ¥ TaOJIMIIBI JJIS1 HHTETPAlluy TOTY4YEHHBIX 3HAHUH;

— 0000111aTh 1 J1es1aTh BBIBOJIBI [10 H3YYEHHOMY MaTepuaily;

— paboTaTh ¢ AONOJHUTEIbHBIMA UCTOYHUKAMU HH(DOPMAIIUK U UCTIOIB30BaTh UX JUIS TOUCKA
HE00X0IMMOro MaTepHaa;

— MPEACTABIATh U3YUEHHBIN MaTepuall, UCI0Jb3ysl BO3MOXXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTH;

— OOBSCHATH PUCYHKH U CXEMBI, IPE/ICTABICHHBIE B YUEOHHUKE;

— CaMOCTOSITENIBHO COCTABIATh CXEMBI IIPOLIECCOB, MPOTEKAIOIIMNX B KIETKE, U «IIPUBSA3BIBATH)
OTJIeJIbHBIE UX 3TaIlbl K PA3JIMUYHBIM KJICTOYHBIM CTPYKTYpaM;

— WJUIIOCTPUPOBATH OTBET MPOCTEHIINMU CXEMAMU U PUCYHKAMU;

— paboTaTh ¢ MUKPOCKOIIOM U U3TOTOBIISATH MIPOCTEHIINE IpenapaThl A1l MUKPOCKOITUYECKOTO
UCCJIEIOBAHMUSL.

Pa3nen 2. PazMHoOXKeHHe M MHAUBHUYAJIbHOE Pa3BUTHE OPraHU3MOB (5 )

Tema 2.1. PASMHOXXEHUE OPI"TAHU3MOB (2 u)

CymHocTs U (GOpMBI Pa3MHOXKEHUSI OpraHu3MoB. becnosioe pa3sMHOXXEHUE PAaCTEHUM M >KUBOTHBIX.
[TosoBo€ pa3MHOXKEHNE KUBOTHBIX U PaCTEHUI; 00pa30BaHKE MOJOBBIX KIETOK,

OCEMEHEHHE UM OIUIOJI0TBOpEeHHE. buonornueckoe 3HaueHUE MOJIOBOIO pPa3sMHOXKEHUs. ['ameToreHes.
[Tepuroaer 00pa3oBaHUs TOJIOBBIX KIETOK: Pa3MHOXKEHHUE, POCT, cO3peBaHue (Meio3) u GopMUPOBAHHE
HOJIOBBIX KJ1eTOK. OcOOEHHOCTH criepMaToreHesa u oporeHesa. OmiogoTBOPEHHUE.

JdemoHcTpanus

[Tnakatel, MIUTIOCTPUPYIOLIME CIIOCOOBI BEreTaTMBHOIO pPa3sMHOXKEHUS IUIOAOBBIX JIEPEBBEB U
OBOIIHBIX KyJIbTYp. Mukpomnpenapatsl siinexnerok. ®ortorpaduu, oTpaxaromue pasHooOpasue
MOTOMCTBA Y OJJHOU Mapsl POAUTEINEH.

[IpenmeTrHbIe pe3ynbTaThl 00y4eHUS

VYyamuecs JOIKHBI 3HaTh:

— MHoOrooOpa3zue ¢popM OecIionoro pa3sMHOXKEHHUS U TPYIIbl OPraHU3MOB, ISl KOTOPBIX OHU
XapaKTEepHBI;

— CYILHOCTb MOJIOBOTO Pa3MHOXEHHS U €ro OMOJIOrH4ecKoe 3HaYeHHE;

— IIpOLIECC TAMETOTE€HE3A;

— Mel03 U ero OMOJIOTMYECKOE 3HAUEHUE;

— CYIIHOCTb OIUIOJOTBOPEHHS.

VYyamuecs 101KHBI yMETH:

— XapaKTepu30BaTh OMOJIOTHYECKOe 3HaUeHHE OeCIIOIOr0 pa3MHOKEHHUS;

— 00BACHATDH MPOLIECC MeH03a, MPUBOIALINMI K 00pa30BaHUIO ralJIONIHbIX TaMeET.

Tema 2.2. UHANBUAY AJIbBHOE PA3BUTUE OPTAHMU3MOB (OHTOT'EHE3) (3 u)
OMOpuoHaNbHBIA Tepuo  pa3BuTHs. (OCHOBHBIE 3aKOHOMEpPHOCTH JpoOsieHHs; oOpa3oBaHUE
OJTHOCJIOMHOT'O 3apojibliia — OnacTysbl. ['acTpynsius; 3aKOHOMEPHOCTH 00pa30BaHUs ABYCIOHHOIO
3apojpliia— ractpyisl. [lepBuuHbIil opranorenes u qanpHelmas auddepeHupoBKka TKaHEeH, OpraHoB
u cucreM. [TocTamMOpuoHanbHbIN epuoa pazBuTHs. PopMbl TOCTIMOPUOHATIBLHOTO EPUOJIA PA3BUTHS.
Henpsimoe pa3BuTHe; MONHBIA M HeNmojHBIM MeTamopdo3. buomormueckuii cMbIci pa3BUTHS C
metamop¢o3zoM. [Ipsimoe pasButue. Poct onpeneneHHbIi 1 HeonpeaeneHHbIH.

JdemoHcTpanus

Tabnuupl, WUTIOCTPUpPYIOLIME Tpolecc Meramopdo3a y Oecro3BOHOUHBIX (KECTKOKPBUIBIX U
YeNTyH4aTOKPBUIBIX HACEKOMBIX) M TIO3BOHOYHBIX (aMbuOuii).

[IpenmeTHbIe pe3yabTaThl O0yUCHHS



VYvyaiuecs A0JKHbBI 3HATh:

— OIpEEIICHNE MOHATHS «OHTOTEHE3;

— MEPUOU3ALUI0 HHANBUAYAIBHOTO Pa3BUTHS;

— 3Tanbl YSMOPUOHATILHOTO pa3BUTHA (ApOOIEHHE, TaCTPYISAIUS, OPraHOTeHE3);

— (hopMBI TOCTAIMOPHOHATILHOTO TIEPUO/Ia PAa3BUTHS: HENMPSIMOE Pa3BUTHE, PA3BUTHE TTOJHBIM U

HEIOJIHBIM [TPEBPAICHUEM;

— NpsIMOE Pa3BUTHUE;

— Ouorenernveckuii 3akoH J. ['ekkens u K. Mroiepa;

— pabotsr A. H. CeBeprioBa 00 aMOpHOHATBLHOM N3MEHUYHUBOCTH.

VYyamuecs 1071KHbI yMETh:

— OIHMCHIBATH MPOIIECCHI, MPOTEKAOIINE MTPU APOOICHUH, TaCTPYIALUN H OpPraHOTEeHE3E;

— XapaKkTepu30BaTh (POPMbI MOCTIMOPHOHATBHOTO PA3BUTHS;

— pa3nIu4aTh COOBITHSI, COMPOBOXKIAAIONINE PA3BUTHE OPraHU3Ma IPH TMOJHOM U HETIOJIHOM

IIpEBpallCHNH;

— OOBSICHATH OMOJIOTUYECKUN CMBICIT pa3BUTHUS C MeTaMopdo3om;

— XapaKTepU30BaTh ITAIbI OHTOTEHE3a IPU MPSIMOM MOCTIMOPUOHAIBHOM Pa3BUTHH.

MeTtanpeamMeTHble pe3yabTaTbl 00yUeHUS

Vwyamuecs 101KHbI YMETh:

— CpaBHUBATh U CONIOCTABIISATh MEX]Ly COOOM 3TaIbl pa3BUTHSI )KUBOTHBIX U3yUEHHBIX

TaKCOHOMUYECKHUX TPYIIIL;

— HMCMOJIb30BaTh MHAYKTHUBHBIN U I€TyKTUBHBIN MTOJAXOAbI IPU U3YUEHUH KPYITHBIX TAKCOHOB;

— BBISIBJISATh IPU3HAKU CXOJCTBA U PA3IMYUsl B Pa3BUTHUU KUBOTHBIX Pa3HbIX PYIIIL;

— 000011aTh 1 J1eN1aTh BHIBOJIBI [0 N3YYEHHOMY MaTepHaly;

— paboTaTh ¢ JOMOTHUTEIHHBIMUA UCTOYHHUKAMU HH(POPMAIIUH U UCIIOJIb30BATh UX IS TOMCKA

HEO0OXOAMMOro MaTepuana;

— NPEJCTaBIATh U3YYEHHBIN MaTepHall, UCIOJIb3YsI BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHUM.
Pa3nen 3. HacieacTBeHHOCTh U M3MEHYHMBOCTH OPraHu3mMos (20 u)

Tema 3.1. SBAKOHOMEPHOCTU HACJIEJJOBAHUMA ITPU3HAKOB (10 1)

OtkpriTue I'. Mennenem 3aKkOHOMEpPHOCTEH HacjenoBaHUs NpU3HaKoB. ['MOpuaonIoruueckuii MeTos

U3y4eHHs HACIEeJCTBEHHOCTH. MOHOTHOpUIHOE U MOJMUTHOPUIHOE CKpelIMBaHue. 3aKoHbl MeHens.

HesaBucumoe M crerieHHOE HacieloBaHHE. ['eHeTnueckoe omnpeaerneHne noja. ['eHoTnn kak

LIEJIOCTHAs cucTeMa. B3anMoelicTBE TEHOB B ONPEAEIEHUH IPU3HAKOB.

JdemoHcTpanus

Kaptsl XxpoMocoM udenoBeka. PonocioBHbIE BBIIAIOMNXCS IPEICTABUTENEH KYIbTYphl. XpOMOCOMHBIE

AQHOMAJIMH Y€JIOBEKa U X (EHOTUITUYECKHE MPOSIBICHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Pemenne reneTnueckux 3ajad U COCTaBICHHUE POJIOCIOBHBIX.

[TpeameTrHble pe3ynbTaThl 00y4deHUs

VYvyaiuecs 10IKHbBI 3HATh:

— OIpEAENICHHS TOHITHI «T€H», «TIOMUHAHTHBIA T€H», «PELIECCUBHBIN I'eH», «ITPU3HAKY», «CBOHUCTBOY,

«(peHoTun», «reHOTUI», HACIEeICTBEHHOCTbY, KA3MEHYMBOCTbY, «MOIU(DUKAIIIIY, KHOPMa PEAKIII,

«MYTALNY, KCOPT», KIIOPOAA», «ILITAMM;

— CYIIHOCTh THOPUIOJIOTHYECKOTO METO/1a U3YUYE€HHUS HACJIeICTBEHHOCTH;

— 3aKoHbI MeHnens;

— 3aKkoH MopraHna.

VYyamuecs 10JKHbBI YMETb!

— HCII0JIb30BATh MPH PEIICHUH 3a]]a4 TeHETUYECKYIO0 CUMBOJIUKY;

— COCTaBJIATh T€HOTHUIIBI OPTaHU3MOB U 3aIMUCHIBATH UX TAMETHI;

— CTPOUTH CXEMBbI CKPEIIMBaHUs IPU HE3aBHCUMOM U CLIETIJICHHOM HacJeI0BaHUH, HacIel0BaHUU

CLIETUIEHHOM C I10JIOM;

— CYUIHOCTbh F'€HETHYECKOTO ONPEAEIICHHUS 110J1a Y PACTEHUHN U )KUBOTHBIX;

— XapaKTepU30BaTh T€HOTUI KaK CUCTEMY B3aUMOJAEHUCTBYIOIINX I'€HOB OpraHU3Ma;



— COCTaBJIAThH IIPOCTEMIINE POJOCIOBHBIE U PEIIATH TEHETUYECKUE 3a0auu.
Tema 3.2. SBAKOHOMEPHOCTU U3MEHYUBOCTH (6 4)
OcHoBHBIE ()OPMBI U3MEHYMBOCTU. |'€HOTMIIMUECKAsT M3MEHUYMBOCTh. MyTauuu. 3HaueHHe MyTalui
JUIsL TIPAaKTUKU  CEJIbCKOTO XO03sAicTBa UM OuortexHonorud. KomOMHAaTHBHAs HW3MEHYUBOCTD.
OBOJIIOLMOHHOE 3HAUECHUE KOMOWHATHBHOM U3MEHUYUBOCTH. denoTunuyeckas, I
Mou(UKaAIIMOHHAS, U3MEHYHUBOCTh. POib yClOBUH BHEIIHEW Cpelabl B Pa3BUTUU M TPOSIBICHUU
IIPU3HAKOB U CBOMCTB.
JdemoncTpanmst
[Tpumeps! Moan(pUKAIMOHHON H3MEHYHBOCTH.
JlaGopaTopHble H NpaKTH4YeCKHe PadoThI
[locTpoenne BapuanMOHHON KpUBOH (pa3Mephl JUCTHEB PACTEHUH, aHTPONOMETPUYECKHE JIaHHBIE
YYaIuxcs).
[IpenmeTHbIe pe3yabTaThl 00yUCHHS

VYyamuecs 1071KHbI 3HATH:
— BH/JIbl U3MEHYMUBOCTH U Pa3INUUs MEXKAY HUMH.
Vwyanuecs 101KHbI YMETh:
— pacrno3HaBaTh MyTallMOHHYIO 1 KOMOMHATUBHYIO U3MEHUYHUBOCTD.

Tema 3.3. CEJIEKIIISI PACTEHUM, )KUBOTHBIX 1 MUKPOOPI' AHU3MOB (4 u)

LeHTpsl MpOUCXOXKAEHUSI U MHOT0OOpa3usl KylbTypHbIX pacreHuil. Copt, nopoaa, mramm. MeTossl
CEJIEKLIUHU PACTEHUM U KUBOTHBIX. /JOCTM>KEHHMSI 1 OCHOBHBIE HAIlPaBJICHUS COBPEMEHHOM CEJIEKIIMU.
3HaueHUe CEJNEKUUU JJIs DPA3BUTUS  CEJIbCKOXO3SIMICTBEHHOIO IPOU3BOJCTBA, MEIULIMHCKOM,
MUKPOOHOJIOTUYECKON U APYTUX OTpacieil MPOMBIIUIEHHOCTH.
JdemoHcTpanus

CpaBHUTENBHBIA aHAIU3 MOPOJ JAOMALIHUX >KMUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHHH M HUX JAUKUX
npeakoB. Komneknum u mpenapaTtsl COPTOB KYJIBTYPHBIX PAaCTCHHH, OTIMYAIONIMXCS HAWOOJbIICH
IJI0JIOBUTOCTBIO.

[IpenmerHbie pe3ynbTaThl 00y4eHUS

VYyamuecs JOIKHBI 3HaTh:

— METO/Ibl CENEKIINH;

— CMBICJI ¥ 3HAYEHHUE SIBJICHUS T€TEPO3HCca U TIOJUIUIONIHH.

VYyamuecs 10KHBI yMETH:

— OOBSCHATh MEXaHU3MBI IIepeiauy IPU3HAKOB U CBOMCTB U3 MOKOJIEHUS B IIOKOJIEHUE U
BO3HUKHOBEHHUE OTIMYUN OT POJUTENBCKUX (OPM Y TOTOMKOB.

MertamnpenMeTHbIe pe3yabTaThl 00yUeHHs

VYyamuecs 10KHBI yMETH:

— JIaBaTh XapaKTePUCTUKY F'€HETUYECKUM METOAaM U3yueHHs] OMOJIOTrMUECKUX O0BEKTOB;

— paboTath ¢ y4eOHHKOM, pabouel TeTpaabio U JUAAKTUIECCKUMH MaTepraIaMu;

— COCTaBJIATh KOHCIIEKT Naparpada yueOHUKa 0 W/UITH 1OoCie U3YYEeHUsl MaTepHraja Ha YPOKe;

— pa3palaTbIBaTh MJIAH-KOHCIIEKT TEMBbI, HCIIOJIb3YS pa3Hble HICTOYHUKN MH(POPMAIUY;

— TOTOBUTH YCTHBIE COOOIIEHHS U TMCbMEHHBIE pedepaThl Ha OCHOBE 0000IIEHHs MaTepuaa
yueOHUKa U IONOJTHUTENIbHOMN JIUTEpaTyphl;

— I0JIb30BaThCs MOMCKOBBIMU cucTeMaMu VIHTepHeTa.

Pa3nes 4. DBosronus xuBoro mupa Ha 3emie (19 u)

Tema 4.1. PA3BUTHUE BMOJIOI'MU B JOJAPBMHOBCKMIA ITEPUO/] (2 )

Pazeumue o6uonoeuu 6 o0ooapeunosckuti nepuod. Iocnoocmeo 6 Hayke npedcmaegienuili. 00
«U3HAYATLHOU YenecooOpasHoCmuy U HeusMeHHOCmU JHcuou npupoovl. Pabomer K. Jlumnes no
cucmemamuxe pacmenui U #Ueomuulx. Jgonoyuonnas meopus K. b. Jlamapxa.

JdemoncTpanus

Buoepadhuu yuenvix, enecuux 6xnao 6 pazsumue 360110YUOHHBIX udell. Kusznb u desmenvrocms K. b.
Jlamapxa.

Tema 4.2. TEOPUA Y. JTAPBHMHA O I[TPOUCXOXAEHWN BUIOB IIYTEM ECTECTBEHHOI'O
OTBOPA (5 v)



[Ipennoceinku Bo3HUKHOBEHUs1 ydeHus: Y. [lapBuHa: AOCTIDKEHHMsSI B 00JAacCTH €CTECTBEHHBIX HAYK,
skcneaunuonHbd Matepuan Y. lapsuna. Yuenue Y. /lapBuna 06 nckyccrBeHHOM otOope. Yuenue Y.
JlapBuHa O ecTecTBEHHOM OTOOpe. 3HA4YeHHE CeNEKUMU [UIS Pa3BUTHS CEIbCKOXO3SHCTBEHHOTO
MPOU3BOJICTBA, MEAUIIMHCKOW, MUKPOOHOJIOTMYECKOH U APYTUX OTpacieidl MPOMBIIUIEHHOCTH Bua—
3IIEMEHTapHasl 3BOJIONMOHHAS eAuHUIa. BeeoOlnas MHIUBUAYabHAsT W3MEHYMBOCTh M M30BITOUHAS
YHCIIEHHOCTh ITOTOMCTBA. bopr0a 3a cyliecTBoBaHUE U €CTECTBEHHBINH 0TOOP.

JdemMoHcTpauus

buorpadus Y. Jlapeuna. MapuipyT u koHKpeTHbIe Haxoaku Y. JlapBuHA BO Bpems MyTEIISCTBUS HA
Kopabie «buriby.

[TpenMeTHbIE pe3yabTaThl O0yUEHUs

VYyamuecs 10KHBI 3HATh:

— MPEJICTABICHUS €CTECTBOUCIIBITATENEH 10AAPBUHOBCKOM AMIOXU O CYIIHOCTH KUBOU MPUPOIBI;

— B3nisiabl K. JIMHHEd Ha cUCTEMY KUBOTO MUPA;

— OCHOBHbIE MOJI0XKEeHUS 3BOT0oIMOHHOM Teopun XK. b. Jlamapka, e€ mo3uTUBHBIE U OIIUOOYHBIE
YepThl;

— yuenue Y. J[apBuHa 00 HCKYyCCTBEHHOM OTOODE;

— yuenue Y. J[apBuHa 0 eCTECTBEHHOM 0TOOpE.

Vwyamuecs 101KHbI YMETh:

— OILIGHMBATh 3HaYCHHE 3BOMIONIMOHHON Teopuu XK. b. Jlamapka amst pazButust Ononoruw;

— XapaKTepu30BaTh NPEANOCHUIKH BOZHUKHOBEHHS 3BOJIIOLIMOHHON Teopun Y. JlapBuHa;

— JIaBaTh OIPE/ICICHUE MOHATUAM «BUII» U «IIOMYJISALUDY;

— XapaKTepu30BaTh NPUYMHBI OOPHOBI 32 CYIIIECTBOBAHHUE;

— OTIpeNeNATh 3HaUeHNE BHYTPUBHUIOBOM, MEKBUI0BOM OOpPHOBI 32 CyIIECTBOBaHUE U OOPHOBI C
abMOTHYECKUMH (PaKTOpPaMH CPEJIbI;

— JIaBaTh OLIEHKY €CTECTBEHHOMY OTOOPY KaK pe3yibTaTy OOpbOBI 3a CyIIECTBOBAHHE.

Tema 4.3. COBPEMEHHBIE ITPEJICTABJIEHIA Ob 5BOJIIOIINNA.

MUKPOSBOJIIOIIMA 1 MAKPOSBOJIIOLIUA (5 )

Bun kak reHeTMueckdM W30JMpOBaHHAas CHCTEMA; PENPOAYKTHBHAs M30JALUS M €€ MEXaHU3MBI.
[lonynsnuoHHas CTpyKTypa BMJA; 3KOJOTMYECKHME M TE€HETHYECKHE XapaKTEePUCTUKH MOITYIISIIHM.
[Momynsuusi— >7IeMeHTapHas 3BOJIONMOHHAs eAuHuua. IlyTm u  CcKOpocTh BHA000pa30BaHUS;
reorpapuueckoe M DSKOJOTHYECKOE BUI000pazoBaHue. [J1aBHbIE HaIpaBlIEHHs 3BOJIOLMOHHOIO
nporecca. Apomopdo3, wuaumoaganrtanus, ooOmas jgereHepauus. OCHOBHBIE 3aKOHOMEPHOCTH
SBOJIIOLMN: JWBEPreHINs, KOHBEPreHIMs, napauienusM. [IpaBuiia 3BOIOIMM TPyl OPraHU3MOB.
Pe3ynbraThl 3BOJMIONMM: MHOrooOpazue BHIOB, OpraHUYecKas IeJ1ecO00pa3HOCTh, IMOCTENEHHOE
YCIIOKHEHUE OpTaHU3aLNH.

Jdemoncrpanus

CxeMbl, WIIOCTPUPYIOIIME Ipolecc Treorpaduyeckoro BuaooOpa3zoBaHus. JKuBble pacTeHus U
KUBOTHBIE, TIepOapuy W KOJUIEKLUH, [OKa3bIBAIOUINE WHAWBUIYAIbHYIO H3MEHUYMBOCTh U
pa3zHooOpa3ue COpTOB KYJIbTYPHBIX PACTEHHUN M MOPOJ JOMAIIHMUX >KUBOTHBIX, a TAKXKE€ PE3yJIbTaThI
IpUCIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHMS W pPe3ylbTaThl BUa00OpazoBaHus. [Ipumepst
TOMOJIOTMYHBIX M aHAJOTMYHBIX OPraHOB, UX CTPOEHHUS M IMPOUCXOXKICHUS B OHTOreHesze. Cxembl
COOTHOILEHUS IyTed MPOTrPecCUBHON OHMOIOTMYECKON 3BOMIOLMU. MaTepualibl, XapakTepU3yIoIue
IIPEACTABUTENEH )KUBOTHBIX U PACTEHUM, BHECEHHBIX B KpacHYr0O KHUT'Y M HaxOJSIIINXCS ITOJ OXPaHOM
rocyzapcrsa.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

N3ydenue npucrnocobIeHHOCTH OPraHU3MOB K cpesie OOUTaHus ™.

W3ydyeHre HM3MEHUYMBOCTH, KPUTEPUEB BHUJA, PE3YyIbTATOB MCKYCCTBEHHOTro OTOOpa Ha copTax
KYJBTYPHBIX pacTeHHI™.

[TpenMeTHbIE pe3yabTaThl O0yUEHUs

VYyamuecs: 1OIKHBI 3HaTh:

— 3HaueHue 3a00Thl O TOTOMCTBE ISl BBIKHBAHMUS;

— ONPEIENIECHUS TOHATHH «BUA» U «TIOIYIISILIU;



— CYIIHOCTb I'€HETUYECKHUX IPOLIECCOB B MOMYIISLUAX;

— ¢opMbI BUI000pa30BaHMS.

- OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMHU: JUBEPIEHINI0, KOHBEPIEHIIMIO U MTapajlIeIu3M;

- pe3yJIbTaThl HBOJIIOIIHH.

VYyamuecs N0KHBI yMETH:

— OOBACHATH MPUUMHBI pa3zesieHus] BUIOB, 3aHUMAIOIUX OOIIMPHBIN apeai OOUTaHusl, Ha
MONYJISLUH;

— XapaKTepu30BaTh MPOIECC FIKOJIOTHYECKOro U reorpaduieckoro BU1000pa30BaHus;

— OLIGHUBATh CKOPOCTh BUA000PAa30BaHUS B PA3IMYHBIX CUCTEMAaTHUECKUX KaTETOPUAX KUBOTHBIX,
pacTeHUuil 1 MUKPOOPTaHU3MOB.

— XapaKTepu30BaTh MyTH JTOCTHKEHUS OMOJIOTUYECKOT0 Iporpecca: apoMopo3, UAH0ATANTAIUIO U
00LIYI0 IeTeHepaluio;

— MPUBOJIUTH MPUMEPHI TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTraHOB.

Tema 4.4. IIPUCIIOCOBJIEHHOCTbH OPTTAHM3MOB K YCIIOBUAM

BHEIIHEM CPEJIbl KAK PE3VJIbTAT DBOJIIOLIMH (2 u)

buonoruueckuii nporpecc u 6monorudeckuii perpecc. Ilpucrnocodutensubie 0COOEHHOCTH CTPOSHHUS.
[ToxpoBuTENbCTBEHHAs OKpacKa IOKPOBOB TeJa: CKpbIBAIOLIAs OKpacka (OJHOTOHHAas, JABYTOHOBAsi,
pacuieHsromas 1 Ap.); mpenocreperaroomas okpacka. Mumukpus. [IpucrnocoOuTtenbHoe MoBeaeHUE
JKUBOTHBIX. 3abotra o  motroMctBe. Dusnonormyeckue  anantauud. OTHOCHUTEIBHOCTH
MPUCTIOCOOTIEHHOCTH.

JdemoHcTpanus

Wnmoctpanyy, JEMOHCTPUPYIOIIME CTPOCHHE Tela JKUBOTHBIX M PACTUTEIBHBIX OPraHU3MOB,
o0OecrieunBaroIllMe€ BBDKMBAHWE B TUIHWYHBIX Ui HHUX YCJIOBMSIX cyllecTBoBaHUA. [lpumepsl
pa3IMYHBIX BUJOB MIOKPOBUTEIHCTBEHHOM OKPACKH Y )KMBOTHBIX.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOTHI

OO6cyxneHre Ha MOJIEINIAX POJIH MPUCTIOCOOUTENBHOTO TOBEICHHUS KUBOTHBIX.

[IpenmerHbie pe3ynbTaThl 00y4eHUS

VYyamuecs JOIKHBI 3HaTh:

— TJIaBHBIE HAIIPABJICHUS IBOJIIOIIUHU: OMOJIOTUUECKHI MPOTrpecc U OMOJIOTHYECKUI perpecc;

— THUIIBI TIOKPOBUTEIHCTBEHHONW OKPACKH (CKPBIBAIOIIAS, TPEIOCTEPETAOIIAs) M UX 3HAYCHHE IS
BBEDKHUBAHHS,

— OOBSICHATH OTHOCUTEJIbHBINA XapaKTep MPUCIIOCOOIEHHI;

— 0COOCHHOCTH MPUCIIOCOOUTETHHOTO TTOBEICHUSI.

VYyamuecs: T0JKHBI yMETb!

— MPUBOJIUTH IPUMEPHI IPUCTIOCOOUTEIBHOIO CTPOEHUS TeJa, TOKPOBUTEIBLCTBEHHOM OKpacKu
MOKPOBOB M MOBEACHUS )KMBBIX OPraHU3MOB.

Tema 4.5. BOSBHUKHOBEHUE XN3HU HA 3EMIIE (2 1)

Opranvueckuii MUp KakK pPe3yslbTaT 3BOJIOLMH. BO3HUKHOBEHHME W pa3BUTHE >KU3HU Ha 3eMie.
XuMmuyeckudt, mnpeadOuonorndeckuii (rteopusi axagemuka A. W. Omnapuna), OHOOTHYECKHUH W
COIIMAIbHBIA ATanbl pa3BUTHS KUBOW Marepuu. DuioreHeTMyeckue CBSI3U B KUBOM NPUPOJIE;
€CTEeCTBEHHas KJIacCU(UKALUS KUBBIX OPIaHU3MOB.

JdemoncTpanus

CxeMbl BOBHUKHOBEHHUS OJIHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHSI 11apCTB
pacTeHuM U )KUBOTHBIX.

VYvyamuecs J0JKHbBI 3HATh:

— teoputo akageMuka A. 1. OnapuHa o IpoucX0KI€HUH )KU3HU Ha 3eMJl€.

Vyamuecs 10KHBI yMETH:

— XapaKTepU30BaTh XUMUYECKUH, MPEAONOIOTUUECKUH, ONOIOTUYECKUI U COITMANIbHBIN dTaIbI
pa3BUTHS KUBOU MaTEPHH.

Tema 4.6. PA3BBUTHUE KM3HU HA 3EMIJIE (3 u)

Pa3BuTue xu3HU Ha 3emiie B apXEUCKYyI0 U MPOTEPO30MCKYIO 3pbl. [lepBhie ciienpl )KU3HU Ha 3emIle.
[TosiBeHre BceX COBPEMEHHBIX THUIIOB OECHO3BOHOYHBIX >KMBOTHBIX. IlepBblie XopaoBbie. Pazpurue



BOJHBIX pacTeHui. Pa3BuTue xu3HM Ha 3emiie B MNaneo3oickyro 3py. llosBienue u 3Bosrouus
CYXONYTHBIX pacTeHHd. IlamopoTHHKM, CEMEHHblE MANOPOTHUKH, TOJOCEMEHHbIE pacTEHUs.
Bo3HnukHOBEeHHE MO3BOHOYHBIX: PHIOBI, 36MHOBOJHBIE, IPEeCMBbIKatolecs. PasButue xu3nu Ha 3emiie
B ME3030MCKYIO M KailHO301cKyo 3pbl. [losiBIIeHNE U pacripocTpaHEHUE TOKPHITOCEMEHHBIX PACTCHUH.
Bo3nukHoBenue ntui, u miiekonurtaroumx. llosBienue u pasButue npumatos. IIpoucxoxnenue
yenoBeka. MecTo yenoBeka B kHBOW mpupoae. Cucrematnueckoe nosiokeHue Buna Homosapiens B
CUCTEME KMBOTHOIO Mupa. [Ipr3Haku u cBoicTBa Yesl0BEKa, O3BOJIAIOIINE OTHECTU €TI0 K PA3JIMYHBIM
CHCTEMaTHYECKUM IPYyIIaM LapcTBa )KUBOTHBIX. CTauK BOJIIOLMY YEJIOBEKA: IPEBHENHIINN YETIOBEK,
JPEBHUI YeJOBEK, MEpBble COBpeMEHHBIC Jroau. CBOWCTBA 4YeNOBEKa KaK OMOJIOrMYECKOro BHJA.
[TonynsanuonHas crpykrypa Buaa Homosapiens; denoBedeckue pachl; pacooOpa3oBaHHE; €IUHCTBO
IIPOUCXOXKIECHUS pac. AHTUHAYYHAsI CYIIIHOCTh pacu3Ma.

JdemoncTpanmst

Penponykiun kaptun 3. bypuana, orpaxatouiux (ayny u ¢Gpuopy paziauuHbIX 3p U neproaoB. Cxembl
pa3sBUTHSL LAPCTB KUBOH Npupoabl. OKaMeHeN0CTH, OTIeYaTKH pacTeHul B IpeBHUXNOpoaax. Moaenu
CKEJIETOB YeJIOBEKa U TIO3BOHOYHbIX KUBOTHBIX.

[IpeameTrHble pe3ynbTaThl 00yUeHUs

VYyamuecs T0IKHBI 3HATh:

— 3Tarlbl Pa3BUTHSL KUBOTHBIX U PACTEHUH B pa3IMyHble MEPHO/bl CYIIECTBOBAHUS 3EMIIH.

— JIBUXKYIIUE CUJIbI AaHTPOIIOTEHE3A;

— CUCTEMaTHUYECKOE TMOJI0XKEHNE YEI0BEKa B CUCTEME KUBOTO MUPA;

— CBOIICTBA YEJIOBEKA KaK OMOJIOTHYECKOTO BH/IA;

— 3TaIlbl CTAHOBJICHUS Y€I0BEKa KaK OMOJIOTHYECKOT0 BHU/IA;

— packl 4elmoBeKa U UX XapaKTepHbIE OCOOCHHOCTH.

VYuyamuecs A0JKHBI yMETh!

— ONMCBIBATh Pa3BUTHUE KU3HU Ha 3eMJI€ B apXEHCKYIO0 U IPOTEPO30MCKYIO APBI;

— OIUCHIBAThH PAa3BUTHE KU3HU HA 3eMJie B AJICO30HCKYIO 3DY;

— ONMCBIBATH Pa3BUTHUE KU3HU Ha 3eMJie B ME3030MCKYIO 3pY;

— ONMCBIBATH PA3BUTHUE KU3HU Ha 3eMJI€ B KATHO30MCKYIO 3pYy.

— XapaKTepu30BaTh POJIb MPSIMOXO0KIEHHS, pa3BUTHS FOJIOBHOI'O MO3I'a U TPy/la B CTAHOBJIEHUU
YEJI0BEKA;

— OIpoBepraTh TEOPHUIO pacU3Ma.

MertamnpenMeTHbIe pe3yabTaThl 00yUeHHs

VYyamuecs 10KHBI yMETH:

— paboTaTh ¢ yueOHUKOM, paboyel TeTpaabio U AUJAKTHUYECKUMHI MaTepualaMu;

— COCTaBIIATh KOHCTEKT naparpada yaeOHHUKa A0 U/UITU TIOCIIe U3YUYEHUSI MaTepraia Ha YPOKE;

— pa3pabaThIBaTh MJIAH-KOHCHEKT TEMBI, HCII0JIb3Ysl pa3Hble HCTOUHUKH UH(POPMALIUY;

— rOTOBUTH YCTHBIE COOOIIEHNS U TUCbMEHHBIE pedepaTsl, UCTIONb3Yys HH(pOopMalHio ydeOHUKa U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

— I0JIb30BaThCs MOMCKOBBIMU cucTeMaMu MHTepHeTa;

— BBINOJIHATH JJAOOPAaTOPHBIE paObOTHI MO PYKOBOJICTBOM YUHMTEIS;

— CpaBHUBATh MPEJCTaBUTENEH pa3HbIX IPYII PACTEHUI U KUBOTHBIX, JA€JaTh BHIBOJbI HA OCHOBE
CPaBHEHHS;

— OLIEHMBATh CBOWCTBA MOPO/I JOMAITHUX KUBOTHBIX U KYJbTYPHBIX PACTEHUH 110 CPaBHEHUIO C
JUKAMU IIPEIKaMH;

— HaxoJUTh UHPOPMAIIUIO O Pa3BUTHUU PACTEHUH U )KUBOTHBIX B HAYYHO-TIOMYJISPHON JUTEpaTypeE,
OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHUKAX, AaHAIM3UPOBAThH U OLIEHUBATH €€, IEPEBOAUTH U3 OJJHOM
hopMBI B APYTYIO;

— CPaBHUBATh U COIMOCTABJIATH MEX/y COOON COBPEMEHHBIX M HCKOMAEMBIX KUBOTHBIX M3yYEHHBIX
TaKCOHOMMYECKUX TPYIIIL;

— HCIIOJIb30BATh NHAYKTUBHBIN U I€AYKTUBHBIN MOJXObI IPU U3YYEHUH KPYIHBIX TAKCOHOB;

— BBISIBJIATh IPU3HAKU CXOJICTBA U PA3IMUUsA B CTPOECHUH, 00pa3e KHU3HU U MOBEAECHUH )KUBOTHBIX U
YEJI0BEKA;



— 0000111aTh 1 J1eN1aTh BHIBOJIBI [0 U3YYEHHOMY MaTepuay;

— NPEJCTABIATh U3YYEHHBIN MaTEpHall, UCIIONIb3YsI BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHM.
Pa3nes 5. B3anmMooTHOmIeHus1 opranu3mMa u cpeabl. OCHOBBI 3Ko010ruH (5 9)

Tema 5.1. BUOC®DEPA, EE CTPYKTYPA U ®YHKIHMMU (3 u)

buochepa — xuBas obonmouka mianetel. CTpykTypa Omocdepsl. KommoHneHTsl Ouochepsl: KuBoe

BEIIECTBO, BUAOBOM COCTaB, pasHooOpa3ue 1 BKJIal B OnoMaccy. buokocHoe 1 KocHOe

BemectBo Omocepsr (B. WM. Bepnanckuii). KpyroBopor BemecTB B mnpupoje. EcrecTBeHHBIC

co00111eCTBa )KUBBIX OPraHnu3MoB. bruoreorneHo3sl. KoMmoHeHThl 6MOreo1eH030B: MPOAYLICHTHI,

KOHCYMEHTBI, PeIyLeHThl. BHOIIEHO3BI: BHIOBOE pa3HOOOpa3ue, IUIOTHOCTh MOMYIALUN, Ouomacca.

Abuotnueckue haxkTopsl cpenbl. Ponb TeMieparypbl, OCBEIIEHHOCTH, BIAXKHOCTH U JPYTUX (haKTOpOB

B JKM3HEICATEIBLHOCTH cO00ImecTB. MIHTEHCUBHOCTh NeHCTBHS (DakTopa Cpenbl; OrpaHMYMBAIOIINI

dakrop. BzaumonelictBue GpakTopoB cpelibl, Mpeesibl BHIHOCIUBOCTU. brotnueckue pakTopsl cpeabl.

Henu u cetu nmutanus. DKOJOTHUECKUE MUPAMUIBL: YUCEN, Ornomacchl, sHepruu. CMeHa OHOLIEHO30B.

[TpuunHbl cMeHbI OMOIIEHO30B; (hopMHpOBaHHE HOBBIX cO00IIecTB. POPMBI B3aUMOOTHOLICHUH MEXTY

opranusmamu. [lo3UTHUBHBIE OTHOLIEHUS — CHUMOMO3: MyTyalu3M, KOONEpalus, KOMMEHCAIU3M.

AHTHOMOTHYECKHE OTHOILIEHUS: XWIMHUYECTBO, TMapa3uTU3M, KOHKypeHuusa. HelTpanabHble

OTHOUIEHUS— HEUTPAIIU3M.

JeMoHCcTpanus

CxeMmbl, WLTIOCTPUPYIOIIUE CTPYKTYpY OHOChEpbl M XapaKTEpU3YIOIIHE €€ OTACIbHBIE COCTaBHBIC

yactu. TaOauIsl BUJOBOTO COCTaBa U Pa3HOOOpA3Us KUBBIX OPraHU3MOB OHOC]EpHI.

Cxempl KpyroBopora BellecTB B mnpupoje. KapTel, oTpakarolue TIeoJOrHYecKyl0 HCTOPUIO

MaTepUKOB, PACHpPOCTPAHEHHOCTh OCHOBHBIX OHOMOB cymu. JlnaguibMbl U KUHOQUIbMBI

«buocdepay. [Ipumepsl cumO103a MEXKTY MPEICTABUTEISIMHA PA3IMYHBIX APCTB KUBOW IPUPOIBI.

JlaGopaTopHble U NpaKTH4YecKHe PadoThI

CocraBieHre cxeM Iepeiaul BeIEeCTB U 3HepTruu (1ernei nuraHus)™.

N3yueHnue U onMcaHue 3KOCHUCTEMbl CBOEH MECTHOCTH, BBIABJICHHE THUIIOB B3aUMOJCHCTBHS Pa3HBIX

BUJIOB B JJAaHHOM 3KOocUCcTeME™.

[TpeameTrHble pe3ynbTaThl 00ydeHUs

VYyamuecs 0JKHbBI 3HATh:

— olpeieNieHue MOHATUS «Orochepay, «IKOIOTUM», KOKPYXKAIOLIAs cpesiay, «cpelia OOUTaHUs,

«TPOJIYLIEHTBIY, «KOHCYMEHTBI», «PEAYLIEHThD»;

— CTPYKTYPY Y KOMIIOHEHTHI Onocdepsl;

— KOMITOHEHTHI )KMBOT'O BEIIECTBA U €ro QyHKIUH;

— KJ1accU(UIIUPOBATh HKOJIOTHUECKUE (PAKTOPBHI.

VYyamuecs 10KHBI yMETH:

— XapakTepu3oBaTh 6romaccy 3emiu, OMOJIOTHUECKYIO POAYKTUBHOCTD;

— ONKUCBIBATh OMOJOTMYECKHE KPYTOBOPOTHI BEIIECTB B IPUPOJIE;

— OOBSCHATD AEUCTBUE AOMOTHUECKUX, OMOTUYECKUX M aHTPOIOT€HHBIX (DaKTOPOB;

— XapaKTepu30BaTh U pa3InvaTh SIKOJIOTMUECKHUE CUCTEMbI — OUOTe€0IeHO03, OMOILIEHO3 U arpoLeHo3;

— pacKpbIBaTh CYIHOCTh U 3HAYEHHE B IPUPOJAE CaMOPETYIISILINH;

— ONKUCBIBATH MPOLIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHUS MPUPOAHBIX COOOIIIECTB;

— XapakTepu30BaTh (hOpPMbI B3aMMOOTHOIIEHUI MEXly OpraHU3MaMu: CUMOMOTHYECKHE,

AHTUOMOTHYECKHE U HEUTpalbHbIE.

Tema 5.2. BUOCDEPA U YEJIOBEK (2 u)

[TpuponHbie pecypchl U MX MCIOJNb30BaHHE. AHTPONOreHHbIE (DaKTOPbl BO3/IEHCTBUS HA OMOIEHO3BI

(ponb yenmoBeka B MPUPOJE); MOCIEACTBHS XO3SMCTBEHHOM JeATENbHOCTH 4YenoBeka. IIpoOiembl

PaAlMOHATILHOTO TPHUPOAOIOIB30BAHNSA, OXPaHbl MPUPOJIBI: 3alllUTa OT 3arpsi3HEHUIl, COXpaHEHHE

STaJIOHOB M MAMATHUKOB MPUPO/IbI, 0OecrieueHre TPUPOIHBIMH PeCypcaMy HacelIeHHs MJIaHETHI.

JdemoHcTpanus

KapTtel 3anoBefHBIX TEPPUTOPUI HAIIEH CTPAHBI.

JlaGopaTopHble  NpaKTHYeCKHe PadoThI

AHaiu3 1 OlEHKA MOCIIEACTBUH IEATEIbHOCTH YEJIOBEKa B SKOCHCTEMax *.



[IpenmeTHbIe pe3yabTaThl O0yUCHHS

VYyamuecs: JOIKHBI 3HATh:

— QHTPOIIOTEHHBIE (PaKTOPHI CPEJIbI;

— XapakTep BO3/IEHCTBHs YeloBeka Ha Ouocdepy;

— CHoCcOOBI U METOJIbI OXPaHbI IPHPOIBL;

— OMOIOTMYECKUI U COLIMATIbHBIN CMBICI COXPaHEHUS BUI0OBOIO Pa3HOOOpa3us OMOLIEHO30B;

— OCHOBBI PalliOHAJILHOT'O MPUPOIOII0JIb30BAHMS;

— HEUCYEPIIAEMbIE U TI0YEPIIAEMBIE PECYPCHI;

— 3al0BEJHUKH, 3aKa3HUKH, Mapku Poccuu;

— HECKOJIbKO PAaCTCHHMH U )KMBOTHBIX, 3aHECEHHBIX B KpacHyro KHHUTY.

VYyamuecs N0KHBI yMETh:

— IPUMEHSATh Ha MPAKTHKE CBEJEHUS 00 3KOJOIMYECKHX 3aKOHOMEPHOCTSX B IPOMBIIIICHHOCTH U
CEJIbCKOM XO3sICTBE /7S MPaBHJILHON OpPTraHU3alMK JECOBOJICTBA, phIOOBOJICTBA, a TAKXKE IS
pEILIEHNUs BCEro KOMIUIEKCA 3a/1a4 OXPaHbl OKPYKAIOIIEH Cpeibl U PallMOHAIBLHOTO
IPUPOJIONOIB30BAHUS.

MertarnpeMeTHble pe3yabTaThl 00yUeHHUs

VYyamuecs 10KHBI yMETH:

— paboraTh ¢ yueOHUKOM, paboyell TeTpaabio U AUJAKTHUECKUMHI MaTepuallaMu;

— COCTaBJIATH KOHCIIEKT maparpada yuyeOHuKa 0 W/IIH 1OCIe H3YYEeHUsI MaTepraja Ha YPOKe;

— pa3pabaThIBaTh IIAH-KOHCHEKT TEMBI, HCII0JIb3Ysl pa3Hble HCTOYHUKU UH(POPMALIUY;

— TOTOBUTH YCTHBIE COOOIEHHS U MICbMEHHBIE pedepaThl Ha OCHOBE HH(OpMaIK U3 yueOHUKA U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

— I0JIb30BaThCsI IOMCKOBBIMU cucTeMamMu MIHTepHeTa;

— n30MpaTeNbHO OTHOCUTHCS K OMOJIOrMUECKO MH(POPMALIUK, CoJleprKalleiics B CPeCTBAX MaCCOBOM
UHpOpMaLINH.

JIMYHOCTHBIE Pe3yabTAThl 00yUEHUs

— ¢opMHpOBaHUE YYBCTBA POCCUMCKON IpakIaHCKON UICHTUUYHOCTH: TAaTPUOTHU3MA, JIIOOBU 1
yBakeHHsI K OTeUueCcTBy, 4yBCTBA TOPIOCTH 3a CBOIO POJIMHY;

— OCO3HaHMsI Y4alIUMUCS OTBETCTBEHHOCTH U joira nepea PoauHoi;

— OTBETCTBEHHOE OTHOILIEHHE K 00yUeHHI0, TOTOBHOCTb U CIIOCOOHOCTH K CaMO0OPa30BaHUIO;

— (popmupoBaHUE MOTUBALIMU K OOYUEHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY Oyayiieit
npodeccuu;

— y4aluecs 10JKHBI CTPOUTH AalIbHEHIIYI0 HHANBUAYAIbHYIO TPAaeKTOPHIO 00pa3oBaHUs Ha O6a3e
OpHUEHTAaIUH B MUpe Ipodeccuii 1 MpohecCHOHAIBHBIX MTPEINOYTEHUH;

— (popmupoBaHUE 11ETOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM NMPaKTHKH;

— COOJII0/IeHNE YYaIIUMUCS U MpoIaraia MpaBuil OBEACHUS B IPUPO/IE, IPUPOIOOXPAHUTEIBHON
NESATENBHOCTH;

— YMEHHE peali30BbIBaTh TEOPETHUECKHE TO3HAHUS Ha TPAKTHKE;

— 0CO3HaHME 3HAYEeHUI 00pa30BaHUs AJIsl TOBCEAHEBHOM KHU3HHU U COZHAHHOTO BBIOOpA Mpodeccuu;
— CIIOCOOHOCTD y4YalIuXcsi IPOBOAUTH paboTy HaJ OMIMOKAMHU ISl BHECEHUSI KOPPEKTUB B
yCBauBaeMbI€ 3HAHUS;

— MPUBUTH JIFOOOBB K MIPUPOJIE, UyBCTBO YBAKECHUS K YUEHBIM, H3yUaAIOLUM KUBOTHBIM MUD, Pa3BUTh
JCTETUYECKOE BOCTIPUATHE OOIIEHNUS C )KUBBIMU OPraHU3MaMH;

— MpHU3HAHUE yJallluMUCS IpaBa KakI0ro YyeloBeKa Ha COOCTBEHHOE apryMEHTHPOBAaHHOE MHEHHUE;
— FOTOBHOCTb YYalIUXCs K CAaMOCTOSTENBHBIM MOCTYNKAM M aKTUBHBIM JEHCTBUSIM Ha
IPUPOI00XPAHUTEIHHOM MOTPUIIIE;

— YMEHHUE apryMEHTUPOBAaHHO 1 000OCHOBAaHHO OTCTaMBaTh CBOIO TOUKY 3PEHUS;

— KpPUTUYHOE OTHOIICHHE K CBOMM IOCTYIIKaM, OCO3HAHWE OTBETCTBEHHOCTH 3a UX PE3YJbTaThl;

— OCO3HAHHOE, YBOKUTEIbHOE U 100pOoXKeIaTeIbHOE OTHOIIEHUE K IPYTOMY YeJI0BEKY, €r0 MHEHUIO,
MHUPOBO33PEHUIO, KYJIBTYPE;



— OCO3HaHHE BAKHOCTH (HOPMUPOBAHMSI SKOJOTHUECKON KYIbTYphl HA OCHOBE MPU3HAHUS IIEHHOCTH
JKU3HH BO BCEX €€ MPOSIBICHUSAX M HEOOXOIUMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHUS K
OKpYKarollEH cpele;
— YMEHHE CITyIIaTh U CIBIIMIATh IPYroe MHCHHUE, BECTH IUCKYCCHIO, YMEHHUE ONEpUPOBATh (haKTaMHu
KaK JJIs I0Ka3aTeJIbCTBA, TAK U JIJIs1 OIIPOBEPIKEHUs CYIIECTBYIOIIETO MHEHHUS.
3akawdenue (1 4)

Y4yeoHO-TEeMaTHYECKHI IJIaH 9 KJ1ace

Ha3Banue Tembl KosmnuecTBo
4acoB
Baenenue 3
Pa3nen |. CTpykTypHasi opranu3anus ;KMBbIX OPraHU3MOB 10
Tewma 11.XuMnueckas opraHuzanus KJI€TKU 2
Tema 1.2.00MeH BemiecTB 1 MpeoOpa3oBaHUe YHEPTUU 3
Tema 1.3.Ctpoenue u GyHKIIUU KIETOK 5)
Pa3nen |1.Pa3MHOKeHNe M HHIUBUAYATbHOE PAa3BUTHE OPraHU3MOB 5
Tewma 2.1.Pa3MHOKEHNE OPraHU3MOB 2
Tewma 2.2 . VlnauBuiyalIbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3 ) 3
Pa3nea I11. HaciencTBeHHOCTH M H3MEHYMBOCTH OPTaHH3MOB. 20
Tema 3.1. 3aKOHOMEPHOCTH HACJIEI0BAHUS IPU3HAKOB 10
Tema 3.2. 3aKOHOMEPHOCTH U3MEHUHUBOCTH 6
Tewma 3.3.Cenekiust pacTeHM, )KUBOTHBIX U MUKPOOPTraHU3MOB 4
Paznen V. DBoaonus :xkuBoro Mmupa Ha 3emie 19
Tema 4.1. Pazputue 610710rHH B 10AapBUHOBCKUMN NIEPUOJL 2
Tema 4.2. Teopus Y./lapBrHa 0 IpOUCXO0KIEHUN BUJIOB ITyTEM 5
€CTECTBEHHOTr'0 0TOOpa
Tewma 4.3. CoBpeMeHHbIE TIPEICTaBICHUs 00 BOIIOIUU. MUKPOIBOIIOIIHS 5
Y MaKpOdIBOJIIOIIHSL.
Tema. 4.4.11pucroco6I€eHHOCTh OPraHU3MOB K YCJIOBHUSIM BHEIIHEW CPeJIbl 2
KaK pe3yJIbTaT dBOIIOLNN
Tema 4.5 Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie 5
Pa3nen V. B3aumooTHoeHust opranu3zma u cpeabl. OCHOBBI IKOJIOTHH 5
(5 1)
Tema 5.1. buocdepa, ee crpykTypa v GyHKIUU 3
Tewma 5.2. buocdepa u yenoBek 2
3akoueHue 1
PesepBHOe Bpemsl 4
Bcero 68

3.1DopMbl OpraHu3auuu Y4eOHbIX 3AHATHI 1 ocHOBHbIE BULI yueOHOl eI TebHOCTH

Oo0uue GpopMbl OPprann3anum MNO3HABATEIbHOM 1eATEJIbHOCTH

NunuBuayanbHble, TPYNIOBBIC, MTApHBIE, KOJUIEKTUBHEIE, PpOHTATBHBIC. Y POK, JEKIHUs (BBOIHAS,
npoOJeMHasi, JeKIUs —0ece1a, JEKIUs — JUCKYCCHUs), CEMUHAp, TabopaTopHas paboTa, YpOK- HTrpa,
camocTosTeNnbHas paboTa.

3.2 Buabl yueOHOi 1esiTeJIbHOCTH M UX NpeIMeThl



[Tpu u3ydyenun marepuana no OMOJIOTUU Ui WCHOJIb30BAHUS HA yYEOHBIX 3aHATHUSIX, BO BHEYPOUHOE
BpeMs, TpPU BBINOJIHEHUU JIOMAIHUX 3aJaHUMl HUCHONB3YIOTCS  CIEAYIOIUE BHUIBl y4eOHO-
MO3HABATEJIbHON JEATEIbHOCTH YUAIIUXCS:

Buowt oeamenvrnocmu co cnoeecHoil (3HaxK060il) 0CHOBOUL:

- Cinymianue oObSCHEHUH yuuTes.

- CilyllaHue ¥ aHaJIu3 BbICTYIUIEHUH CBOMX TOBapHUILECH.

- CamocTosTenbHas paboTa ¢ y4eOHUKOM.

- Pabora ¢ Hay4yHO-TIOMYJISIPHOM JTUTEPATYPOI;

- OT60p U cpaBHEHHE MaTepHalla 0 HECKOJIbKUM UCTOYHHUKAM.
- Hantucanue pedeparoB u 10k1a/10B.

- BeiBo 1 foKa3arenbeTBO hopmyi.

- AHaimm3 hopMyiL.

- Pemienne TeKCTOBBIX KOJIMUYECTBEHHBIX U KAUECTBEHHBIX 3a/1au.
- BrinonHenue 3a1aHnii 110 pa3srpaHUYEHUIO IOHATHMN.

- Cucremaru3zanus yueOHOro MaTepuaa.

Buowt oeamenvnocmu na ocnoge eocnpusimus 3J1emMeHmaoe6 oelicmeumebHoOCmu:

- HaGmonenue 3a 7eMOHCTpalUsAMU YUUTEIS.
- [IpocMoTp yueOHBIX (PUIBMOB.

- AHanu3 rpauKoB, TAOIHUIL, CXEM.

- O0bsicHeHHE HAOI0IaeMBIX OOBEKTOB

- AHanu3 IpoOJIEMHBIX CUTYaIHi.

Buowl oeamenvnocmu ¢ npakmuueckoii (Onblmuoit) 0CHOBOU:

- Penrenue skcriepruMeHTaIBHBIX 33/1a4.

- Pabota ¢ pa3gaTouHBIM MaTepHAIOM.

- COop u knaccuduKaus KOJIEKIIHOHHOIO MaTeprasa.

- I[locTanoBKa OMBITOB JJIS IEMOHCTPAINH KIIAcCy.

- [locTanoBKa (PpOHTANIBHBIX OIBITOB.

- Beimonuenue GppoHTaNbHBIX 1AOOPATOPHBIX padoT

- PazpaboTka HOBBIX BAPHAHTOB OIBITA.

- [TocTpoeHue runoTe3s Ha OCHOBE aHATM3a UMEIOIUXCS TaHHBIX.
- PazpaboTka n npoBepka METOAUKH SKCIIEPUMEHTATBHOM paboThI.
- [IpoBeneHne nccner0BaTeIbCKOro IKCIIEPUMEHTA.

- MonenupoBaHue 1 KOHCTPYHPOBaHHUE.



4.1 NnaH peannsaymnm NPAKTUYECKOU YacTK yuebHOro marepuana no npeamery

Ne Ne JlabGopaTtopHbie padoThI Jara
n/n ypoka NpPoBeIeHusl
1 11 N3yuenune kiieTok 0akTepuid, paCTEHUN 1 KUBOTHBIX
Ha TOTOBBIX MHUKpOTIperaparax.
2 22 Pemenne reHeTHUECKUX 3a/1a4 ¥ COCTABJICHUS
POJIOCIIOBHBIX
3 49 W3ydeHue npucrnoco0IeHHOCTH OPraHU3MOB K
cpenie oouTaHus
4 49 W3ydeHre n3aMEeHYMBOCTH, KPUTEPUEB BUJIA,
Pe3yJIbTaTOB UCKYCCTBEHHOTO 0TOOpa Ha copTax
KYJIBTYPHBIX PacTeHUN
5 60 CocraBieHne cxeM Iepeiaun BEIeCTB U Y HEPTUU
(mere#t muTaHwmst)
6 61 M3ydeHue u onrcanue 3KOCUCTEMBI CBOEH
MECTHOCTH, BBISIBIICHUE THIIOB B3aMMOJICHCTBHS
pa3HbIX BUJOB B JAHHON SKOCHUCTEME




5 KajiengapHo - TeMaTH4YecKoe IUIAHUPOBaHHE

Tema ypoka Koua. Yac. | lara
NpoBeIeHUs
Beenenne (3 yac)

1. | Beenenue. [Ipeamer u 3agaun kypca «buonorusi. 1

OO611re 3aKOHOMEPHOCTH
2 | MHorooOpa3sue KUBOro MHpa. Y POBHH OpPraHU3aIUH 1

KUBBIX OPTAaHU3MOB
3 | OtnuuuTenbHbIC TPU3HAKY )KUBOW MaTepuu 1

Pa3den 1. CTpyKTypHasa opraHusaums Xusbix opraHmamos (10 4)

Tema. Xumunyeckasa opraHusaums KneTku (2 4)
4 | Xumuueckas opranu3anus kietku. Heopranmueckue 1
BEILIECTBA, BXO/SAIINE B COCTaB KJIETKH
5 | Opranuueckue BelecTBa, BXOAIINE B COCTaB KIETKH. 1

benkwn. HYKJICI/IHOBBIC KHCJIOTHI. YFJICBOI[I)I H JIMIINUAbI

Tema. OGMeH BewecTB U NpeobpasoBaHne aHeprum (3 4)

6 | [Inactuueckuit oOMen.buocunres 6enkos 1

7 | DHepreTnueckuii 0OMeH 1

8 | CnocoObl muTaHus 1

Tema. CTpoeHue n cpyHKuMn KneTok (5 v)

9 | OOmwmii mtan crpoeHus kinetku. [Ipokapuoruueckas 1
KJIIETKa

10 | DykapuoTtnueckas kiuerka. [{uronmazma 1

11 | Dykapuotuueckass kietka. Snpo JlaGopaTopHas 1
pabota Nel. «M3yuenue kinerok 6akTepuid, pacTeHU U
KHUBOTHBIX Ha TOTOBBIX MUKPOIIPETIapaTax»

12 | Nlenenue knetku 1

13 | Kietoynas Teopust CTpOSHHs OPraHU3MOB 1

Pasden 2. PasMHOXeHWe u niameuayanbHoe passutue (5 4)

Tema. PasaMHOXeHMe opraHusmMoB (2 4)

14 | Becnonoe pazsmMHOKEHHE 1
15 | TlonoBoe pa3smHOkeHHE. Pa3BUTHE MTOTOBBIX KIETOK 1
Tema. UhauBmnayanbHoe pa3BUTUE opraHn3mMoB (oHToreHes) (34)
16 | DMOpHOHATBHBIN TIEPUO]] PA3BUTHUS 1
17 | IloctamMOprOHANIbHBIN TEPUOJT Pa3BUTHS 1
18 | IIpsimoe pa3Butue. Poct onpeneneHHbl 1 1
HEONPEICICHHBII.

Pa3den 3. HacneacTBeHHOCTb U U3MEHYUBOCTb (20 Y)
Tema. 3aKOHOMEpPHOCTU HacnegoBaHMA npusHakoB (10 Y)

19

I'eHeTnKa Kak HayKa 1

20

OCHOBHBIE TTOHSITUSA T€HETUKHU




21 | I'uGpuaoaoTHYECKUii METO] U3YYCHHS HACIICIOBAHMS 1
npu3HaKkoB. llepBolii 3akoH  Mennens

22 | Bropoii 3akoH Menzens. 3aKkoH YHCTOTHI TaMeT 1
23 Tperuii 3akoH Menaens 1
24 | Pemienue reHeTHYECKUX 3a1a4 1
25 | CuemieHHOE HACJICJOBAHKE MPU3HAKOB 1
26 | I'eneruka nosa. HacnenoBanue npu3HaKoB, 1
CLICIUICHHBIX C I10JIOM
27 | Pemenune remeTnyeckux 3amad 1
28 | Meronsl uzyuenus reaetuku. JlaboparopHas padora 1
Neo2. «Pemenne reHeTHUECKHUX 3a/1a4d M COCTaBJICHHUE
POJIOCIIOBHBIX)
Tema. 3aKOHOMEPHOCTU U3MEHYNBOCTHU (6 Y)
29 | HacnencrBenHas (TeHOTHIIMYECKAsT) H3MEHUUBOCTD 1
30 | YpoBHU BO3HUKHOBeHHUs MyTanuid. CBoCTBa 1
MyTanui. @akTopsl, BIUAIOIINAE HA YaCTOTY
MYTalHi
30 | HenacnencrBennas (heHoTHITMYECKAS) N3MEHYHBOCTD 1
31 | U3ydyeHue M3MEHUYUBOCTH Y paCTEHHI, IOCTPOCHHE 1
BapHUAIMIOHHOTO PsIJIa M KPUBON
32 | DBOMIOIIMOHHOE 3HAYEHUE KOMOMHATUBHON 1
M3MEHYHUBOCTH
33 | Pomp ycnoBuii BHemIHEHl cpeabl B pa3BUTUU U 1

IIPOSIBJICHUY TIPU3HAKOB U CBOWCTB.

Tema. Cenekuusi pacTeHHH, )KHBOTHBIX 1 MUKPOOPIraHU3MOB (44)

34 | LleHTpbl MHOTOOOpA3Ms M MIPOUCXOKICHHUS 1
KYJIBTYPHBIX pacTeHHil

35 | Cenexuus pacTeHmii U JKHBOTHBIX 1

36 | Cenekuusi MUKPOOPTaHU3MOB 1

37 | 3HaueHue CeNeKLUUH A pa3BUTHUS 1

CEIIbCKOXO035ICTBEHHOTO IIPOU3BOJICTBA,
MEIULUHCKONW, MUKPOOHOJIOTHUECKON U IPYTHUX
oTpaciaeil TPOMBIIUIEHHOCTH

Pa3den 4. 3Bonouma XXMBOTHOIroO Mupa
Ha 3emne (19 v)

Tema. Pa3BuTture Bruonormum B Jo4apBUHOBCKUIA
nepuog (2 4)

38 | Pa3BuTHE OMONIOTHN B IOJJAPBUHOBCKHHA MEPUO/I. 1
CTaHOBJIEHHE CHCTEMATHKHU
39 | DomornmonHas teopus K. b. Jlamapka 1

Tema. Teopusa Yapn3sa JapBMHa 0 NPOUCXOXAEHMN BUAOB NyTEM
ecTecTBeHHoro otoopa (5 4)

40 | HayuHble 1 cONMaIbHO-3KOHOMUYECKHE TIPEITIO- 1
CBUIKM BO3HUKHOBEHMS Teopun Y. JlapBuHa
41 | Yyenue Y. [lapBuHa 06 HCKYCCTBEHHOM 0TOOpE 1

[

42 | Yuenune Y. J/lapBuHa 0 €CTECTBEHHOM 0TOOpE

43 3HaucHUE CCJICKIIUHA JJId pa3BUTUSA 1




CETBCKOXO035MCTBEHHOTO MPOU3BO/ICTBA,
MEJUIIMHCKOW, MUKPOOHOJIOTMYECKON B IPYTUX
oTpacyeil TPOMBIIIUICHHOCTH

44 | Bung— 9JeMEHTapHas  SBOJIIOIMOHHAS  CIWHUIIA. 1
BceoOmiass ~ wHauBUayalibHasT  W3MEHYMBOCTH W
n30BITOYHAS YMCIIEHHOCTh IIOTOMCTBA. bopnba 3a
CYIIECTBOBAHHE M €CTECTBEHHBIN 0TOOP.

Tema. CoBpeMeHHble npeacTaBrieHMA 06 3BOMOLUMN.
MukpoaBoniouus u Mmakpoasonouusa (5 4)

45 | Bup, ero Kputepuu 1 CTpyKTypa

46 | DneMeHTapHBIC SBOJTIOIMOHHBIE (DaKTOPBI

47 | ®opMbI €CTECTBEHHOr0 0TOOpa

48 I'maBHbIC HaIlpaBJICHUS 5BOJIFOIIUA

PR R R

49 | Tumel  SBOJIOIMOHHBIX  W3MeHeHwmi.JJaboparopHas
pabora  Ne3  «M3yueHue  MPUCIIOCOOICHHOCTH
OpPraHU3MOB K Cpele OOUTaHHS». JlaboparopHas
pabora Ne 4 «/3ydyeHue HM3MEHYMBOCTH, KPUTCPHCB
BUJIa, PE3yJIbTATOB UCKYCCTBEHHOTO O0TOOpa Ha COPTax
KYJIbTYPHBIX PACTCHUI».

Tema. NMpncnocob6neHHOCTb OPraHM3MoB K YCITOBUMSIM BHELLUHeN cpeabl
KakK pe3ynbTaT 3Bonouumn (2 4)

50 | IlpucniocoOuTenbHbIE OCOOCHHOCTH CTPOCHUS 1
U HOBEIECHUS JKUBOTHBIX
51 | 3abota o mortoMcTBe PU3HOIOTHUECKHE aJalTAIHHU. 1

OTHOCHUTENBHOCTD IPUCIOCOOIEHHOCTH.

Tema. Bo3HMKHOBeHUE U pa3BuTue XxusHu Ha 3emne (5 4)

52 | CoBpeMeHHBIC MTPEICTABICHIS O BOSHUKHOBEHUHT 1
KU3ZHU

53 | HavyanpHbIe 3Tanbl pa3BUTHS KU3HHA

54 | )Ku3Hb B apxeHcKylo ¥ IPOTEPO30MCKYIO 3pbl

55 | )KusHb B maJie030MCKYI0 2py

56 | )Ku3Hb B ME3030HCKYIO M KaHO30HUCKYIO 3pbI

PR R R -

57 | IlponcxoxeHrue dYeoBeKa

58 | Pasden 5. B3amMOOTHOLIEHUA OpraHM3ma u cpeabl.
OcHoBbI 3konorum (5 4)
Tema. Bnocdepa, ee cTpykrypa 1 pyHkumm (3 4

59 | Crpykrypa 6uochepsl. KpyroBopor Beriect 1
B ipupoze. Micropus hopMupoBaHUs TPUPOIHBIX
COOOMIECTB )KUBBIX OPraHU3MOB. bHOTEO1eHO3bl 1

OMOIIEHO3EI

60 | AGmotnyeckue ¢akTopsl. buorudeckne GaxTOphI 1
cpeabl. Tumbl cCBsi3ell MeXAy OpraHusMamMu B
OumoreHo3e. JlaGopaTopHas paborta No5

«CocraBieHHe CXeM Tepefadd BEIIeCTB M JHEPTrUuu
(meneit muTaHus)».




61 | buotnueckue ¢akTopel cpeapl. B3amMoOTHOIICHUS 1
Mexay opranu3mamu. JlaGoparophas pabora Ne6
«3yyeHne U  OmMHMCAaHHE DKOCHCTEMBI  CBOEH
MECTHOCTH, BBISBICHUE THUIIOB  B3aUMOJICHCTBUS
Pa3HbIX BUJOB B IAHHOM SKOCUCTEME)

Tema. Buocdepa n yenosek (24)

62 | IlpupoaHbie pecypchl U HX HCIIOJIb30BAaHHE 1
JlocnencTBus X035MCTBEHHON AeATEILHOCTH
YeJIOBEKa Il OKPY’KAIOUIeH Cpeibl

63 | OxpaHa npupoIbl U 1
OCHOBBI PaI[IOHAIIBHOTO
MIPUPOIONOIB30BAHUS

64 | 3akimroueHue 1

65 | Peseps 1

66 | Peseps 1

67 | Pezepn 1

68 | Peseps 1




1. Jlucr pukcanmu usMeHeHU

Knacc | Ha3Banue pasnena, Tembl [ara Hara [Tpuunna | Crioco6
MpoBefie- | MpoBele- | KOPpeK- | KOPPEKTUPOBKHU
HUS 110 HUSA 110 TUPOBKHU
TJIaHy bakTy




