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AHHOTAUA

PaGowas mporpamma cocrtaBieHa Ha ocHoBe DenepanbHOro I'ocyaapcTBEHHOTO
0o0pa3oBaTeNbHOTO  CTAaHAAapTa  CpelHEH  MIKOJbL,  MporpaMMbl MO  OWOJIOTHH  JUIs
o0mieoOpa3oBarenbHbIX KO (cOopHUK - M.: JIpoda.,2019 r.) 6a30BbIii U yrayOieHHBIH YpOBHH,
IIOJHOCTBIO  OTpakaromien coaepkanue IlpumepHol mporpamMmel, C JONOJHEHUSMH, HE
MPEBHIIAIONIMMH TPEOOBAHUS K YPOBHIO MOATOTOBKH O0YJaIOLIHXCSI.

Pabouas nmporpamma no 6monornn juis 10 - 11 kmaccoB pa3zpaboTaHa B COOTBETCTBHUH C:

- ®enepanbHbM 3ak0HOM OT 29 nexadps 2012 1. Ne 273- @3 «O6 obpazoBanuu B Poccuiickoit
Oenepauuny;

- VYue6noro mana 'bOY COLI «OLly c.AnexcanipoBka MyHUIIMTIAIEHOTO paiioHa
Bbonbmernymunkuit Camapckoit o0nactu.

- [Ipukazom MunuctepcTBa o0pazoBanus u Hayku Poccuiickoii @enepanuu ot 28.12.2018 Ne
345 «O06 yrBepxacHun (henepaabHOTO MEepedHs YICOHHKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO
NpH  pealn3alliid WMEIOIIUX TOCYIAapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHBIX IMPOTPaMM
HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIEr0, CpeHEro 00IIero 0Opa3oBaHusi HA OCHOBE:

- buonorus. 10—11 ki. [Iporpammel : yde6HO-MeToqrueckoe nocodue / 1. b. Araponosa, B.
. CuornazoB. — M. : JIpoda, 2019.

- VYuebnuka. buonorus. 10 kmace: bazoBeiii u yriyonenssiii yposan. Aet. B.J. CuBornasos,
N.B. Aradonora E.T. 3axapona.. - M.: JIpoda.- 2021 r.

- VYueOnuka. buonorus. 11 kiacc: ba3oBblif n yriyonennsiii ypoHu. AsT. B.M. CuBornasos,
N.B. Aradonora, E.T. 3axaposa.. - M.: [Ipoda.- 2021 r.

Buotorns xak yueOHBIH MpeaMeT — HEOTheMIIeMasi COCTaBHAsI YaCTh €CTECTBEHHOHAYYHOTO
o0pa3oBaHus Ha BceX CTyNeHsaX oOydyeHus. Kak oaMH M3 BaXXHBIX KOMIIOHEHTOB 00pa30BaTEeIbHON
oOnactu «EcTecTBO3HaHME» OMOJIOTHS BHOCUT 3HAYMTEIbHBIN BKIIAJA B JOCTHIKEHHE IIeIeil 0011ero
oOpa3zoBaHus, OOecrieurBasi OCBOCHHE YYAIIUMHUCA OCHOB Y4YEOHBIX JUCIMIUIMH, pPa3BUTHE
MHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH, (POpMHUpOBaHME HAYYHOTO MHPOBO33PEHHS U
LIEHHOCTHBIX OpUEHTALUI.

VY4eOHbBIN TIJIaH TIKOJIBI ONPESIHII Ha U3YYeHHe OMOJIOTHH Ha yriyojeHHoM ypoBHe B 10
knacc 3 gaca B Heaemro,102 4. 3a rox, B 11 ximacce 4 gaca B Henemo,136 4. 3a roz.

IMosicHuTeILHASA 3aICKA

PaGowas mnporpamma cocraBieHa Ha ocHoBe @DenepanbHoro Il'ocynapcTBEeHHOro
0o0pa30BaTeNIbHOTO  CTaHAAapTa  CpeiHed  WIKOJbl,  IporpaMMmbl 1O  OuoJiorMM 1A
001eo0pazoBaTeNbHBIX KO (cOopHUK - M.: JIpoda.,2019 r.) 6a30BeIi 1 YriIyOJICHHBI YPOBHH,
MOJIHOCTBIO  OTpakaromied conepxanue [IpuMepHOl mnporpaMmel, ¢ JONOJHEHUSMH, HE
IIPEBBIIAOLIIMMHU TPEOOBAHUS K YPOBHIO MOATOTOBKU O0Y4arOLIUXCS.

Paboyas nporpamma no 6mosorun it 10 - 11 kimaccoB pa3paboTaHa B COOTBETCTBUH C:

- ®enepanbHbIM 3ak0HOM OT 29 nekadbps 2012 r. Ne 273- @3 «O6 o6pazoBanuu B Poccuiickoit
Oenepanuny;

— YueOnoro mnana 'bOY COL «OL» c.AnekcanpoBka MyHUIIUTIAIBHOTO paiioHa
bonpmeraymunkuit Camapckoii 00macTH.

- ITpuka3zom MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepaunn ot 28.12.2018 Ne
345 «O6 yrBepxkJeHHH (heaepaTbHOrO MepedyHsl Y4eOHUKOB, PEKOMEHIYEMBbIX K HCIOJIb30BAHUIO
IpU pealn3allidl HUMEIOIUX TOCYIapCTBEHHYIO AaKKpPEeIUTALUI0 00pa3oBaTeNbHBIX MPOrpaMM
HayaJIbHOTO 00Iero, OCHOBHOTO OOIIIEro, CpeTHEro oo1ero oopa3oBaHus Ha OCHOBE:

- Bbuonorust. 10—11 k. [Iporpammsr : yae6HO-MeTomrueckoe nmocodue / U. b. Aradonosa, B.
H. Cusornazos. — M. : [Ipoca, 2019.

- VYuebnuka. buonorus. 10 knace: ba3oBslit u yriyonennsiii yposuu. Ast. B.J. CuBornasos,
W.b. Aradonosa, E.T. 3axaposa.. - M.: lpoda.- 2021 .

- VYuebnuka. buonorus. 11 knace: ba3oBslit u yriyonennsiii yposuu. Ast. B.J. CuBornasos,



N.b. Aradonona, E.T. 3axaposa.. - M.: [Ipocda.- 2021 r.

Bbuosiorus xak yueOHBIN MpenIMeT — HeOTheMJIeMasi COCTaBHAast 4YaCTh €CTECTBEHHOHAYYHOTO
o0Opa3oBaHus Ha BCEX CTyMEeHsIX oOydeHus. Kak oauH M3 BaXHBIX KOMIIOHEHTOB 00pa30BaTebHON
obmactu «EcTecTBO3HAHME» OMOJIOTHSI BHOCHT 3HAYMTEIbHBIN BKIAA B JOCTIKEHHE IIE€JIei 001ero
oOpa3oBanus, oOecreurBas OCBOCHHE YYAIIMMHCS OCHOB Y4YeOHBIX AMCUUIUIMH, pPa3BHTHE
MHTEIJUICKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH, (hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS U
LIEHHOCTHBIX OpPUEHTAIUI.

Kypc oOmeit Ouosormu mopkeH OBITh HampaBieH Ha (QOPMUPOBAHHE Y y4alluxcs
LIEJIOCTHOW CHUCTEMbl 3HAaHUA O >KMBOW MPUPOJE, €€ OpraHu3alud OT MOJEKYJSIPHOTO [0
OnocepHOro  YpOBHS, €€ OHBOJIONUH. Y IOKOJbHUKA JOJDKHO OBITH  C(OPMHPOBAHO
OMOIICHTPUYECKOE MUPOBO33PEHUE, OCHOBAaHHOE Ha TJTyOOKOM NOHUMAaHHWU B3aUMOCBSI3H JIEMEHTOB
KUBOM M HEKMBOM NPUPOJBI, OCO3HAHUM YEJIOBEKAa KaK YacTU IPUPOJbI, MPOJYKTa HBOJIIOLMH
YKUBOM MaTEpUHU.

B paboueit mporpamme HaluIk OTpaKEHUE e U 321a4M U3y4eHHUs OMOJIOTUU HA CTYIEHU
cpenHero (MoJaHOTro) 001Iero oopa3oBaHus:

- océoenue 3HaHuii: O OHOJOTMYECKHX CHUCTeMaX (KJeTKa, OpraHu3M); 00 HCTOpUHU
pPa3BUTHUSI COBPEMEHHBIX IPEJICTaBICHUM O >KMBOM MpUPOJE; O BBIJAOIIUXCA OTKPBITUAX B
OMOJIOTMYECKOH HayKe; O poJM OHOJIOTUYeCKOM Hayku B (OPMUPOBAHHMU COBPEMEHHOM
€CTECTBEHHO-HaYy4YHON KapTHHBI MUPA; O METOJaX HAyYHOTO NMO3HAHUS;

- ognadenue ymenuamu: OOOCHOBBIBATH MECTO U pOJIb OHOJOTHYECKMX 3HAHUN B
MPaKTUYECKOW  JESATENIbHOCTH  JIIOJIeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH; IPOBOIUTH
HaOMIOJIEHUsT 3a HSKOCUCTEMaMHM C IeJbI0 HUX OINHUCAaHUS M BBISBJICHHUS €CTECTBEHHBIX U
AHTPOMNOTEHHBIX U3MEHEHHI; HAXOUTh HaHAIN3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTAX;

- pa3BHUTHe TI03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B Tpollecce M3y4YCHMsI: BBLAAIONIMXCS JOCTIXKEHUN OHOJIOTHH, BOLIEAIINX B OOIIEYETOBEUYECKYIO
KYJIBTYPY; CIOKHBIX M IPOTUBOPEUMBBIX MyTEeH pa3BUTHUS COBPEMEHHBIX HAYUHBIX B3IJIS/I0B, HJIEH,
TEOPUd, KOHUEMNIMI, pa3INYHbIX TMIOTe3 (O CYIIHOCTH M MPOUCXOXKICHUM YKU3HHU, YEJOBEKa) B
X0Jie paboThI ¢ Pa3IMYHBIMU UCTOYHUKAMU UHGOpMAIIIH;

- BOCIIUTaHUe: YOEXJICHHOCTH B  BO3MOXKHOCTH  MO3HAHUS  JKUBOW  MPHUPOJBI,
Heo0xoIuMoCcTH OEpeKHOTO OTHOIICHUS K IPUPOJIHOM cpesie, COOCTBEHHOMY 370POBbIO; YBAXKCHHUS
K MHEHHUIO OMIMOHEHTA MpU 00CYKICHUH OMOJIOTUYECKUX MTPOOIIeM;

- HCMOJIb30BAHME TMPUOOPETEHHBIX 3HAHUW M  yYMEHMH TpH  TMOCTYIUICHMH B
npodeccroHalibHbIe 00pa30BaTeIbHbIC YUPEKACHHUS, a TAK K€ B MOBCEIHEBHOM KU3HU JUISI: OLIEHKU
MOCJIEJICTBUI CBOEH JNIEATENHHOCTH IO OTHOILIEHHIO K OKpYXKawlIlel cpeie, 310pPOBbIO APYrHX
mofe U coOCT- BEHHOMY 3JI0pPOBBIO; OOOCHOBaHHMS W COOMIOACHHUS Mep MNPOQPUIAKTUKH
3a00JIeBaHUA, PAaBUII TIOBEJICHUS B TIPUPOJIE.

VYueOuspiii npeamer «buonorus», B COJIEpKaHUU KOTOPOTO BEAYIIMM KOMIIOHEHTOM
SIBJIAFOTCSI HAYYHBIE 3HAHUS U Hay4YHbIE METOJbI MO3HAHUS, MO3BOJSET GOPMUPOBATH y yHAIIUXCS
HE TOJBKO WEIOCTHYIO KapTUHY MHpa, HO U MpoOyXAaThb y HUX 3MOLMOHAIBHO-IEHHOCTHOE
OTHOIIEHHE K H3y4aeMOMYy MaTepuany, CO3[aBaTh YCJIOBHUS JUIsi (OPMHUPOBAHUS CHCTEMBI
LIEHHOCTEH, OMpeeNstoNeli TOTOBHOCTh BbIOMpATh OMNpEAETICHHYI0 HaNpaBlIEHHOCTb JEHCTBUIA,
JEMCTBOBaTb M OLICHMBATh CBOM JEHUCTBUS W JEHUCTBUS APYTUX JIOJAEH IO ONpeneseHHBIM
LIEHHOCTHBIM KPUTEPUSIM.

IIarpunoTnyeckoe BOCIMTAHUE:

- MOHMMAaHUE IIEHHOCTH OMOJIOTUYECKON Hayku, €€ poJIi B Ppa3BUTHUU YEJIOBEYECKOTO
oO1iecTBa, OTHOIIEHHWE K OMOJOIMM KaK Ba)KHOW COCTaBJISIOIIEH KyJIbTYpPbI, TOPJOCTb 3a BKJaJ
POCCHICKMX M COBETCKUX YUY€HBIX B Pa3BUTHE MMPOBOM Ouojoruueckoi Hayku. ['paxnaHckoe
BOCIIUTaHUE:

- TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH JEATEIILHOCTH NP BBIMOJIHEHUH OHOJIOIMYECKHX
OTIBITOB, SKCIIEPUMEHTOB, UCCIIEJOBAHUIN U IPOEKTOB, CTPEMJICHUE K B3aMMOIIOHMMAHHUIO U B3aUMO-
ITOMOIIH.



JlyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:
— FOTOBHOCTH OIIEHMBATh CBOE IMOBEJCHHUE U IOCTYINKH, a TaKXKe IMOBEJACHHE U TOCTYNKHU
OPYrUuX JIOACH C TMO3UIMM HPABCTBEHHBIX HOPM M HOPM OKOJOTHYECKOTO MpaBa C Y4YETOM
OCO3HaHUS MOCJIEACTBUM IIOCTYIIKOB.

JcTeTHYecKoe BOCIIUTAHHe:
- MMOHUMAHHUE SMOIIMOHAIBHOTO BO3JACHCTBUS MIPUPOABI U €€ IIEHHOCTH.

[leHHOCTH HAYYHOT'O NO3HAHUA:
- OpUCHTAIMSI B JICATCIBHOCTH HA COBPEMCHHYIO CHCTEMY OHOJIOTHYECKMX HAYYHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX UEJIOBEKA C
MPUPOAHOMN U COLMATILHON CPEIOit;
- pa3BUTHE HAy4yHOM JIOOO3HATENLHOCTH, HWHTEpeca K OWOJOTMYEecKOl Hayke U
HCCIIEIOBATENIbCKON AESITETbHOCTH;
- OBJIAJICHHE OCHOBHBIMHU HaBbIKAMH MCCIIEIOBATEIHCKOM JAESITEIbHOCTH.

dopMupoBaHue KYJIbTYPhI 310POBbSI:
- OCO3HAHUE IIEHHOCTH JKU3HH;
— OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO M YCTAaHOBKA Ha 3JI0POBBIM 00pa3 >KU3HU
(3mopoBoe TUTaHWe, COOJIOIEHNE TUTHEHUYECKUX TIPaBUJil, COATaHCUPOBAHHBIA PEXXUM 3aHITHH U
OTJIbIXa, perynspHas (u3nyeckas akTUBHOCTb);
- OCO3HAHUE TMOCIEACTBUH M HEMPUITHE BPEAHBIX MPHUBBIYCK (YMOTPEOJIECHHUE AaJIKOTOJI,
HapKOTUKOB, KypeHHUE) ¥ MHBIX (GOopM Bpeaa sl GU3UIECKOTO U TICUXUUECKOTO 37J0POBbS
- ;COOII0/IeHNe TpaBMJl O€30MacCHOCTH, B TOM YHCJIE HaBBIKM OE30MAcCHOTO TOBEACHUS B
MPUPOIHON Cpeae;
- YMEHHE OCO3HaBaTh AMOLIMOHAILHOE COCTOSTHUE CBOE W JIPYTUX JIOJEH, yMETh YIpPaBIAThH
COOCTBEHHBIM 3MOIMOHATBHBIM COCTOSHUEM;
- c(hOpMUPOBAHHOCTh HaBbIKa peieKCHu, TPU3HAHNE CBOETO MpaBa Ha ONTUOKY U TaKOTO ke
IpaBa Jpyroro 4yejaoBeKa.

TpynoBoe BocnuTanue:
- aKTUBHOE y4yacTHE B DPEUICHUHM MPAKTHYECKUX 3a1ad (B pamMKax CEMbH, IIKOJBI, TOpoja,
Kpasi) OMOJIOTUYECKOM M HKOJIOTMYECKOM HAmpaBIEHHOCTH, UHTEPEC K MPAKTUYECKOMY HU3yYCHHIO
npodeccuid, CBI3aHHBIX C OMOJIOTHEH.
- JKO0JIOTHYECKOe BOCIIUTAHUE:
- OpUEHTAllMsl Ha MPUMEHEHHE OHMOJOTMYeCKUX 3HaHWUW Ui pelleHus 3ajgad B objacTtu
OKpYKalolllel cpenbl, IUIAHWPOBAHMS MOCTYIKOB M OLIGHKHM MX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KaIOILlel Cpeibl;
— MOBBIIIEHUE YPOBHS DKOJIOTUYECKON KYIbTYphl, OCO3HAHHE TJOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIeM U MyTel MX pelleHUs; aKTUBHOE HENMPUSITHE ACHCTBUIA, TPUHOCAIINX BPE]
OKpY’KaroIlen cpefe;
— TOTOBHOCTb K YUACTHIO B TPAKTHUECKON JAESITEILHOCTH YKOJIOTUUECKON HAPaBIECHHOCTH.

Apanranus 00y4aromerocss K U3MeHSIIOIMMCH YCJIOBHSAM COUUAJIBHON M NPHUPOIHOM
cpenbi:
- OCBOGHHE OOYUYaIOUIUMUCS COIMAILHOTO ONBITa, HOPM U TPaBHI OOIIECTBEHHOTO
MOBEJCHUSA B TPYINAaX U COOOIIECTBAX MPHU BHITIOJHEHUH OHOJOTHYECKHX 3a/ady, MPOEKTOB U
UCCIIeIOBAaHUH, OTKPBITOCTD OMBITY U 3HAHUAM JPYTHUX;
- OCO3HAaHHE HEOOXOJAUMOCTH B ()OPMHUPOBAHUU HOBBIX OHMOJOTMYECKHX 3HAHUHM, yMEHUE
dbopMynupoBaTh UIEH, MOHATHS, TUMOTE3bl O OMOJOTHYECKHX OOBEKTaX U SBICHUSIX, OCO3HAHUE
neguIrTa COOCTBEHHBIX OWOJIOTMYECKUX 3HAHUWM, TMJIAaHUPOBAHHWE CBOETO pAa3BUTHS; yMEHUE
OTIEpUPOBAThH OCHOBHBIMU TOHATHSMHU, TEPMUHAMH U TIPEJCTABICHUSMH B OOIACTH KOHIICMIUU
YCTOWYHBOTO Pa3BHUTHUS,
— YMEHHE aHAIM3UPOBATh M BBISIBISITH B3aMMOCBS3M TMPHUPOJBI, OOIIECTBA U DKOHOMUKH;
OIICHUBAHHE CBOUX JCHCTBHI C y4ETOM BIMSHHS Ha OKPYKAIOIIYIO Cpedy, JOCTHIKEHHS Leled u
MIPEOJI0NICHUS BHI30BOB U BO3MOJKHBIX TTI00ATBHBIX MOCIEICTBUI;
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- OCO3HAHME CTPECCOBOM CHUTyalluM, OICHUBAHUE MPOUCXOSAIIMX M3MEHEHUH U HX
MOCJICICTBUM; OLIEHUBAHUE CUTYALlUM CTPECCA, KOPPEKTHUPOBAHUE NPUHUMAECMBIX PELIEHUA U
JEMCTBUM; YBAXXKUTEIBbHOE OTHOLICHUE K TOYKE 3pEHUS JPYroro 4YejJoBEKa, €ro MHEHHIO,
MHPOBO33PEHHUIO.

MecTo npeameTra B 6a3UCHOM Y4eOHOM ILIaHe
Y4eOHBII IJ1aH MIKOJIBI ONPEACTIII Ha U3ydeHue ONOJIOTHH Ha yriTyOJieHHOM ypoBHE B 10
knacc 3 yaca B Hegenro,102 4. 3a rox, B 11 xitacce 4 yaca B Heneno,136 4. 3a roz,.

IInanupyemble pe3yJbTaThl 0CBOEHHA YueOHOro npeamera buosorun

OcBoenne yueOHOTO TIpeaMmeTa «buonorus» Ha ypoBHE cpeaHero ooOiero ooOpa3oBaHUs
JOJKHO 00€CTIeYMBaTh IOCTH)KEHUE CIETYIONTNX 00pa30BaTEbHBIX PE3YAbTATOB:

JInyHOCTHBIMM Ppe3yJbTaTaMu oOyueHus oOmell Ouojoruu B cTapueil npouiIbHON
IIKOJIE SIBIISTFOTCSI:
- pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
YUaIInuXCs;
- yOeXKIIEHHOCTh B BO3MOXXHOCTH IIO3HAHUS TPUPOABI, B HEOOXOJMMOCTH pa3syMHOTO
WCTIOJIb30BAHUS JIOCTH)KCHUH HAayKW W TEXHOJIOTHH U JaJbHEUIIETO Pa3BUTHS YEJIOBEUECKOTO
oOmiecTBa, yBa)K€HHE K TBOPIIAM HAYKHM W TEXHHWKH, OTHOIICHHE K OWOJOTHH KaK K JJEMEHTY
o011e4enoBeuecKoi KyabTyphl;
- CaMOCTOSITETTHHOCTD B IPHOOPETCHNN HOBBIX 3HAHWUH M MMPAKTHYECKIX YMEHHUIA,
- TOTOBHOCTh K 000CHOBaHHOMY BHIOOPY KH3HEHHOTO ITYTH B COOTBETCTBUH C COOCTBEHHBIMU
WHTEPECAMHU U BO3MOYKHOCTSIMU;
- MOTHUBALUS OOpPa30BaTENbHOM JIEATENbHOCTH IIKOJbHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MOIX0/1a;
- (dbopMUpOBaHUE [IEHHOCTHBIX OTHOILIEHUH OPYT K APYry, K YUUTEII0, K aBTOPaM OTKPBITHHA U
M300peTeHUH, K pe3yJabTaTaM OOyJeHHUs.

MeTanpeaMeTHBIMH pe3yJbTaTaMu 0OydeHUs] OWOJIOTHUH B CTapIIeid MPOPUIbHON IITKOJIE
SIBJISIFOTCSL:
- MpHOOpEeTEeHHE U 3aKperyieHne HaBBIKOB 3(PPEKTUBHOTO MOTY4YEHUS U OCBOCHUS yueOHOTO
Marepuaiga ¢ HCIOJIb30BaHUEM YYeOHOUW auTepaTypbl (Yy4eOHHKOB M TOCOOWI), Ha JICKIUSAX,
CEMHUHAPCKUX U MPAKTUYECKUX 3aHITUSIX;
- OBJIaJICHHE HAaBbIKAMH CAMOCTOSITEIHHOTO MPUOOPETEHUS] HOBBIX 3HAHWW, OpraHU3alUH
y4eOHOU JesTeNbHOCTH, IOCTAHOBKY 1IEJICH, IIIaHUPOBAHUSI, CAMOKOHTPOJIS M OLIEHKU pe3yJIbTaTOB
CBOEH1 IeSATENIBHOCTH, YMEHUSIMH MPEABUAECTH BOSMOKHBIE Pe3yJIbTaThl CBOUX JICHCTBUI;
— MOHUMAaHHE Pa3IUYUi MEXIy albTepPHATUBHBIMU (aKTaMH U THUIOTE3aMU Ul UX
00BSCHEHUS, TEOPETUUCCKIMHU MOJICTIIMU M PEalIbHBIMU 00BEKTaMHU, OBIIAJICHUE YHUBEPCATbHBIMU
yu4eOHBIMU JIEHCTBUSIMH Ha TpUMepax THUNoTe3 il OOBSCHEHUS M3BECTHBIX (DAKTOB U
AKCMEPUMEHTAJIbHOW TPOBEPKU BBIIBUTAEMBIX THUIOTE3, Pa3pabOTKH TEOPETHUECKUX MOoAeneit
MIPOLIECCOB HJIU SIBJICHHUIA;
— dbopMHpoBaHHEe YMEHUW BOCIIPUHUMATh, NepepadaThiBaTh U MPEAbIBIATh UHPOPMAIUIO B
CIIOBECHOM, 00pa3HOM, CUMBOJIMYECKON (opMax, aHAIU3UPOBATh U TMepepadbaThiBaTh MOIYYEHHYIO
nH(OPMAIIMI0O B COOTBETCTBHM C TIOCTAaBIEHHBIMHU 3aJjauaMHU, BBIIEISATH OCHOBHOE COJIEp:KaHUE
MPOYUTAHHOTO TEKCTA, HAXOUTH B HEM OTBETHI Ha MOCTABJICHHBIE BOMPOCHI M U3JIaraTh €ro;
— NpUOOpPETEHUE OMbITa CaMOCTOSITEIBHOTO IIOMCKAa, aHalu3a W oTOopa HMHpOpPMALUHU C
WCIOJIb30BAHMEM PA3IMUHBIX UCTOYHHKOB M HOBBIX WH()OPMAIMOHHBIX TEXHOJOTUH I pelIeHus
MO3HABATENbHBIX 33/1aY;
- pa3BUTHE MOHOJOTHYECKOW W JMAIOTUYECKOW peud, YMEHHUs BBIPaKaTh CBOU MBICIH H
CIIOCOOHOCTH BBICIYIIMBATh COOECEHMKA, TOHMMATh €ro TOYKY 3pEHUs, MPHU3HABATH IMPABO
JPYroro 4yeroBeka Ha HHOE apryMEHTHUPOBAHHOE MHEHHUE;



- OCBOCHHE TPUEMOB JICHCTBUU B HECTAHIAPTHBIX CHUTYAIMSIX, OBIAJCHUE 3BPUCTUUCCKIMU
METO/IaMHU PEeLIEHUs IpooIIeM;
— dbopMupoBaHHEe yMEHUW pabOTaTh B TPYIIE C BBHIMOJTHCHHEM pPA3JIMYHBIX COIHAIBHBIX
poJieH, IPeCTaBIIATh U OTCTAMBATh CBOU B3TJISIBI M YOKICHHUS, BECTU JUCKYCCHIO.

IIpeameTHbIe pe3yabTAThI:
BpInycKHUK Ha YIJ1y0JIeHHOM YPOBHE HAYYHTCS:
- OIICHUBATH POJIb OMOJIOTUYECKHX OTKPBITHA M COBPEMCHHBIX HUCCIICJIOBAaHHA B Pa3BUTHH
HayKH M B TIPAKTHYECKOU JIEATEITHHOCTH JIIOJICH;
- OIICHUBATh POJIb OHOJOTMH B (OPMUPOBAHUM COBPEMCHHOW HAYYHOW KAapTHUHBI MUpA,
MIPOTHO3UPOBATH TIEPCIIEKTUBHI PA3BUTHS OMOJIOTHU;
- YCTaHABIIMBATh W XapaKTEPU30BATh CBSI3b OCHOBOIIOJIATAIONIMX OWOJIOTHYECKUX IMOHSATUH
(knmeTka, opraHusM, Bug, 3Kocuclema, 6uocdepa) ¢ OCHOBOIOJIATAOIMIMUMHU TOHATHSIMU JIPYTHUX
€CTECTBCHHBIX HAYK;
- 000CHOBBIBATh CHCTEMY B3TJISJIOB Ha JKUBYIO MPUPOJY U MECTO B HEW YeJIOBEKa, MPUMEHSIS
OMOJIOTUYECKHE TEOPHWH, YUYCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHHUMATh TPAHMIBI HUX
MIPUMECHUMOCTH;
- MIPOBOJIUTH YI€OHO-MCCIIEIOBATEIBCKYIO eI TETPHOCTD 110 OMOJIOTHH: BBIJIBUTATh TUTIOTE3HI,
MJIaHUPOBaTh paboTy, OoTOMpaTh U MPeoOpa3OBBHIBATH HEOOXOAMMYIO HWH(OpMAIHio, TPOBOIUTH
OKCIIEPUMEHTBI, WHTEPIPETHPOBATh PE3yabTaThl, JIENaTh BBIBOJALI Ha OCHOBE IOJYYCHHBIX
pe3yNbTaToB;
- BBISIBIISITh U OOOCHOBBIBATh CYIICCTBEHHBIC OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3aIluu
KU3HH;
- YCTaHABIIMBATh CBSI3b CTPOCHHS U (PYHKIMII OCHOBHBIX OMOJOTHYECKUX MaKpPOMOJEKYN, UX
POJIb B IIpoleccax KJIETOYHOTO METaboIn3Ma;
- pemaTh 3a/1a4u Ha onpeseneHue nociuenoBarenbHocT HykieotuaoB JIHK n uPHK (MPHK),
anTukoa0oHoB TPHK, mocnenoBarebHOCTH aMUHOKHUCIOT B MOJIEKYylle Oesika, MPUMEHAsS 3HaHUS O
peaKusx MaTPUYHOTO CUHTE3a, TEHETHUYECKOM KOJie, IPUHIINIIE KOMIUIEMEHTAapHOCTH;
- JieNiaTh BBIBOJABI 00 U3MEHEHHSIX, KOTOPhIe TPOM30MIYT B Mpolieccax MaTPUYHOTO CUHTE3a B
cllydae U3MEHEHHUs MocliefjoBaTenbHOCTH HykieoTu10B JIHK;
- cpaBHMBaTh (ha3bl JeNeHUs KIETKU; pellaTh 3ajJadydl Ha OINpelesieHHe U CpaBHEHHE
KOJIMYeCTBa TreHeThuyeckoro wmartepuana (xpomocoM u JIHK) B KieTkax MHOTOKJIETOYHBIX
OpraHU3MOB B pa3HbIX (pa3ax KIETOYHOIO [UKJIIA;
- BBISIBIISITH CYLIECTBEHHBIE NMPU3HAKU CTPOCHHUS KJIETOK OPraHM3MOB Pa3HbIX LAPCTB >KUBOM
MIPUPO/IbI, YCTAHABIIMBATH B3aUMOCBSI3b CTPOCHHS U (DYHKIUI YacTel U OPraHOUI0B KIICTKU;
— 000CHOBBIBAaTh B3aMMOCBS3b IUIACTUYECKOTO U DHEPreTHMUECKOro OOMEHOB; CpaBHHBATH
MPOLIECCHl TMJIACTMYECKOTO M SHEPreTHYecKoro OOMEHOB, MPOMCXOMALIUX B KIETKaX IKUBBIX
OpPraHU3MOB;
— OTIPEENATh KOJUYECTBO XPOMOCOM B KJIETKaX PACTeHHM OCHOBHBIX OT/EJIOB Ha Pa3HBIX
JTamnax >KM3HEHHOTO 1IHUKJIa;
— pelaTh TeHeTHYecKre 3aaud Ha TUTHOPHIHOE CKPEIIUBAaHHE, CIEIIEHHOE (B TOM 4YHCIe
CIIETUIEHHOE C TI0JIOM) HacjlelOBaHWE, aHAIM3UPYIOIIee CKpEIIUBaHHE, MPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH Y 3aKOHOMEPHOCTH CIIEIUICHHOTO HAaClIeJIOBAHMUS,
— pacKpbIBaTh MPUYHHBI HACIEICTBEHHBIX 3a00JIeBaHUN, apryMEHTUPOBaTh HEOOXOAMMOCTH
Mep MpeaynpexICHUs TaKhX 3a00JIeBaHU;
— CpPaBHHMBATh Pa3HbIE CIOCOOBI PAa3MHOKEHHSI OPTaHU3MOB;
— XapaKTepr30BaTh OCHOBHBIE STAllbl OHTOT€HE3a OPraHU3MOB;
— BBISIBIISITh TPUYHMHBI W CYIIECTBEHHBIC MPH3HAKK MOIU(PUKAIMOHHON W MYTAIlMOHHOMN
W3MEHUYHUBOCTH; 000OCHOBBIBATH POJIb M3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;
— 000CHOBBIBATh 3HAYEHHE PA3HBIX METOJIOB CENIEKIIUU B CO3JAaHHH COPTOB PACTEHUH, MOPOJ
KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;



— 00OCHOBBIBATh ~ MPUYMHBI ~ M3MEHSEMOCTH W  MHOTOOOpas3us  BHJIOB, IPUMCHSS
CUHTETHYECKYIO TEOPHIO 3BOJIIOLINN;
— XapaKTEepU30BaTh MOMYJISAIUI0 KaK €IWHMILY 3BOJIOLUHU, BHUJ Kak CHUCTeMaTUYeCcKyIo
KaTEropuIO U KaK pe3yJbTaT 3BOJIOLUN;
- YCTaHABIUBATh CBSI3b CTPYKTYPHI U CBOMCTB SKOCHCTEMBI;
- COCTaBJISITh CXEMbl TEPEHOCAa BEIIECTB M DJHEPrUU B HSKOCHCTEME (CETH THTAHHSA),
MIPOTHO3UPOBATh UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHUs (DAKTOPOB Cpeabl;
- apryMeHTHPOBaTh COOCTBEHHYIO MO3UIHUIO M0 OTHOLIEHUIO K SKOJOTMYECKUM IIpodiieMaM U
MOBEJICHUIO B IPUPOJIHON CpPEJIE;
- 000OCHOBBIBATh HEOOXOJMMOCTh YCTOWYMBOTO Pa3BUTHS KaK YCIOBUS COXPAHCHHS
ouocdepsr;
- OIIEHUBATDH MPAKTHYECKOE U ITHUECKOE 3HAUCHUE COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH,
MEIUIIUHE, YKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBAaTH COOCTBEHHYIO OLICHKY
— BBISIBJISITh B TEKCT€ OHMOJIOTMYECKOIO COJEp)KaHUs MpoOJIeMy M apryMEHTHPOBAHHO €€
OOBSACHATE;
— MPEACTABIATh OMOJIOTHYECKYI0 MHGOPMAIMIO B BHJE TEKCTa, TaOIUIBI, CXeMBbI, rpaduka,
JMarpaMMBbl U JIENaTh BBIBOIBI HA OCHOBAHWH MPEICTABICHHBIX JaHHBIX; MPE0Opa3oBIBaTh Tpaduk,
TabJuIly, TUarpaMMy, CXeMy B TEKCT OMOJIOrMYECKOr0O COJIepPKaHuUs.

BpinyckHUK HA yriy0JJeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHUThCS:
- OpraHWU30BBIBATh M TPOBOJUTH WHIWBHIYAIBHYIO HCCIIEIOBATEIbCKYIO JESITEIBHOCTh TIO
Oouosnoruu (WM pazpabaTbiBaTh WHIMBUIAYAJIbHBIN MPOEKT): BBIABUTATh T'MIIOTE3bl, IJIAHUPOBATH
paboTy, oTOupaTh U MpeoOpa3oBbHIBATE HEOOXOAUMYIO HMH(POPMALUIO, MPOBOIUTH 3KCIIEPUMEHTHI,
MHTEPIPETUPOBATh PE3ylbTaThl, JAelaTh BBIBOJbI Ha OCHOBE IMOJIYYEHHBIX pPE3yJIbTaTOB,
MIPEJICTaBIATh MPOAYKT CBOMX UCCIIEJOBAHMIA;
- MIPOrHO3UPOBATh MOCJEACTBUS COOCTBEHHBIX MCCIEIOBAHUN C YUYETOM 3TUYECKHMX HOPM U
IKOJIOTUYECKHUX TPEOOBAHMIA;
- BBIJICNISITh CYIIECTBEHHbIE OCOOCHHOCTH >KMU3HEHHBIX IHMKJIOB MPEICTaBUTENICH pPa3HbIX
OTJIEJIOB PACTEHU U THIIOB KUBOTHBIX; N300pa)kaTh LIUKIJIbI Pa3BUTHS B BUJIE CXEM;
— aHAJIM3UPOBATh U HCIOJB30BaTh B pEIICHUHM YYeOHBIX M MCCIEAOBATEIbCKUX 3a]ad
MH(OPMALIHUIO O COBPEMEHHBIX MCCIIEI0OBAHUAX B OMOJIOTHH, MEAULIMHE U YKOJIOTUH;
— apryMeHTHPOBAaTh HEOOXOAUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOT'O U COLMOTYMaHUTAPHOTO
3HAHUS B 30Xy UH()OPMAIIMOHHON LIUBUIIN3ALINY;
— MOJENUPOBATh H3MEHEHHE SKOCHUCTEM TOJ BIUSHUEM pAa3IMYHBIX Tpymnn (pakTopos
OKpPY’KaIoIllel Cpelibl;
— BBISIBIISITh B IPOIIECCE HCCIIENOBATENIbCKON AEATEIbHOCTH MOCIEACTBHSI aHTPOMOT€HHOTO
BO3JICHCTBUSL Ha SKOCHUCTEMBI CBOETO PETMOHA, MpejylaraTh CIOCOObI CHUKEHHS aHTPOIMOTEHHOTO
BO3JICHCTBUS HA SKOCUCTEMBI;
— UCIOJIb30BaTh MPHUOOpPETEHHBbIE KOMIIETEHLUUH B MPAKTUYECKOW JESITENbHOCTH U
MOBCEHEBHOM  KU3HU i NPHOOpETEeHUs OmbITa  JAEATEIbHOCTH, MPEIIeCTBYIOIIEH
npodeccuoHalbHOM, B OCHOBE KOTOPOIl JIEXKHUT OHMOJIOTUS KaK yueOHBIN MpeIMeT.

Copep:xanue kypca «bunosorus»
10 knacc

Beenenue (1 )

Mecto kypca «OOmiast 6MOJOTHs» B CUCTEME €CTECTBEHHOHAYUYHBIX IMCLUIUIMH, a TaKXKe
cpeau Omosornueckux Hayk. Llenb u 3agaun Kypca. 3HaueHue IpeaMeTa /sl HOHUMaHMs €JMHCTBA
BCEro JKMBOTO, B3aUMOCBA3H Bcex yacTeil ouocdepsl 3emnu. Cucmema xuBoit npuposl. LlapcTa
YKUBOU ITPUPOJIBL.

Pazgen 1. buonorus kak Hayka. MeToapl HaydHOTO Mo3HaHus (6 1)

Tema 1.1 Kpatkas uctopus pa3BuUTHs 61oJI0THH (2 1)



CrpykTypa Oumonoruu Kak Hayku. Hayku o >KuMBOHM mpupoje, uUX Kiaccuukamus o
00BEKTaM HCCIEIOBaHMs, HM3y4aeMbIM MPOSBICHUSAM JKHU3HU; KOMIUIGKCHbIE HAyKd M HX
npakTuieckoe 3HaueHue. CucmemaTtvka UM €€ NPUHLUIBL. DBOJIOLMOHHOE YYEHHE M 3Tallbl €ro
CTaHOBJIEHUS. DTallbl pa3BUTHs OMOOTMM. BKilag OTIENbHBIX YYEHBIX B pa3BUTHE OMOJIOTUU Kak
HayKH.

JlemoHcTpammsa. buorpagum u mopTpersl (M300pakeHHUs) YYEHBIX, BHECHIMX BKIAJ B
CTaHOBJIEHUE U Pa3BUTUE OMOJIOTMU KAaK HayKH.

Tema 1.2 .CyniHOCTB )HU3HU U CBOMCTBA XKHUBOTO (2 1)

XKuznp kak oOuieHay4HOE U OHosoruueckoe noustue. OnpeneneHus Ku3HU. XUMUYECKHUM
COCTaB M KIJIETOYHOE CTPOCHHWE OpraHu3MOB, Hacelsromux 3emio. OOMEH BeImecTB W
caMoperyisinus B Ouonorndeckux cucmemax. CaMOBOCIPOU3BENCHNE; HACIEACTBEHHOCTh U
M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBaHMS *UBOM Marepuu. Poct u pasButue. PaznpaxumocTs;
(dbopMbI N30MpaTeIbHON peakliii OPraHu3MOB Ha BHEIIHKWE BO3/EHCTBUSA. PUTMHUYHOCTE MpolieccoB
AKU3ZHEJEATEIbHOCTH; OMOJIOTUYECKHUE PUTMBI U UX 3Hau€HUeE. J[MCKPETHOCTh KUBOTO BEIIECTBA U
B3aMMOOTHOLIEHUE YacTU U IIeJIor0 B OuocHucTemax. DHEpPro3aBUCUMOCTb KUBBIX OPraHU3MOB;
(hopMBbI TOTPEOICHUS SHEPTUH.

HemoHnctpanus. CBoiicTBa )KUBOTO (AHUMALIH).

Tema 1.3YpoBHU OpraHH3aINy )KUBOW MaTepuu. Metop! Onosoru (2 9)

YpoBHU OpraHuzanuu >KUBOM Npuponel. Mepapxus ypoBHeW. MeTonbl NMO3HAHUS JKUBOU
MPUPOABI U HUX OCOOEHHOCTH. JTambl HaydyHOTO wuccienoBaHus. [Ipubopel u ammapaTsl s
OMOJIOTMYECKUX HCCIIE0BAHNM.

JlemoHcTpanus. Y pOBHU OpraHU3aIiH )KUBOM MaTepuu (aHUMaIus).

JlaGopaTopHbIe U TPAKTUYECKHUE PAOOTHI

Muxkpockonus Kak MeToJ] OMOJIOTHYECKOTO HCCleA0BaHUs (BUPTYalbHO U C HaTypalbHBIMU
CBETOBBIMU MUKPOCKOIIAMH U TperapaTaMu).

Paznen 2. Kirerka (30 )

Tema 2.1.Victopus uzydyeHus kietku. Knetounas teopus (2 9)

Knetka kak cTpykTypHas ¥ (yHKIIMOHAJIbHAS €UHUIIA )KUBOTO. McTopHs u3ydeHus KIeTKH.
[IpokapuoTnueckass W dykapuoThueckas kiaeTku. CBOWCTBa KIETOK, MHOrooOpasue KIETOK
yenoBeyeckoro opranusma. [IpuHimnuanpHas cxema cTpoeHus KieTkd. LluTonmorus xak Hayka.
CBsi3b IUTOJIOTUU C IpyruMU Haykamu. KiieTouHas Teopusi U ee OCHOBHbIE MoJioxkeHus. Bkmazg P.
I'yka, A. Jleenryka, P. bpoyna, K. bapa, M. Illneiinena, T. [1Isanna u P. BupxoBa B usyueHue
KJIETKU U CTAaHOBJICHHE KJIETOUHOU TEOpHUHU.

Tema 2.2. XuMUYECKUN COCTaB KIETKH (2 1)

DneMeHTHBI cocTaB KJIETKH. PacnpocTpaHeHHOCTh 3JEMEHTOB, MX BKJIaJ B 00pa3oBaHUE
KUBOM MaTepud U OOBEKTOB HEXHMBOW MPHUPOABI. MakposIeMeHThl M HX KiacCH(pHUKaIus,
MUKpPORJIEMEHTBI, YJIbTPAMUKPOIJIEMEHThl; HMX BKJIAJ B 00pa3oBaHHWE HEOPraHWYECKHX U
OpPraHUYECKUX MOJIEKYJ >KMBOTO BEIIECTBA.

Hemonctparus. Cxema (Iuarpamma) pacrnpeAeneHus] XMMHUECKUX JIEMEHTOB B HEKUBOU U
)uBor mpupoje. Ilepuomnyeckas cucrema xumuueckux snemeHtoB [[. M. MenpaeneeBa (MOXHO
BUPTYAJIbHO C MIOMOIIBIO MYJIbTUMEIUIHHOTO MPUIIOKEHHS K YICOHUKY )

Tema 2.3.Heopranuueckue BemiecTBa kinetku (1 9)

Heoprannueckne MoJekynapl KMBOTO BELIECTBA: BOJAA; XHMHUYECKHME CBOWCTBA U
ouonornyeckas posb. ColM HEOpPraHMYECKMX KHCIOT, MX BKJIaJ B oOecleyeHue MpoIecCoB
KHU3HEIEATENBHOCTH M MOJAJepKaHue TromeocTa3a. Poib KaTHOHOB M aHHMOHOB B OOecleYeHUHU
IIPOLIECCOB KHU3HEAEATEIBHOCTH. OCMOC M OCMOTHYECKOE JABJICHHUE; OCMOTHYECKOE MOCTYILIEHUE
MOJIEKYJI B KJIETKY.

HemoHcTpanus. Cxema CTpOEHHSI MOJIEKYJIbI BOABI.

Tema 2.4.0pranudeckue BemiectBa. OOmas xapaktepuctuka. Jlumuast (3 9)

Oprannyeckre MoJieKysbl. HHU3KOMOJEKYJISpHBIE M BBICOKOMOJIEKYJISPHBIE COEAUHEHHUS.
Junuapl: UX cTpoeHHe, KiIaccupuKanus U OHoJIoruyeckas posib. XMMUYECKUE CBOMCTBA JIMITUIOB.



HelitpanbHble KUpPbl: XUMHUYECKasi OPraHU3alus U CBOKWCTBA. POJIb M CBOMCTBA MPOCTHIX, CIOMXKHBIX
JUIUA0B U JIUIIOUJIOB.

Tema 2.5.0prannveckue BemiecTBa. YieBoasl. benku (4 1)

VYrineBoapl: CTpoeHHE U Ouosoruueckas pojb. MoHOcaxapuabl, OJMrocaxapuisl u
nosnucaxapuabl.  OCOOEHHOCTHM  CTPYKTYpHOH — OpraHu3alud, XUMHYECKME CBOIiCTBa U
Ouoyornveckass poiib OTACIBHBIX IOJHcaxapuoB. bemkn — OHONOTHYECKHE MOJIMMEPHI, HX
CTpYKTypHas opranusauus. MoHomepsl 0enkoB. @yHKIUU OEIKOBBIX MOJEKYJ. benku-pepMeHTsI.
CrpykTypa Oenka: mepBUYHAs, BTOPUYHAs, TPETUYHAS, YeTBEPTHUUHAS. Pa3HOBHIHOCTH BTOPUYHOM
U TPETHYHOU CTPYKTYp. JleHarypauus u peHaTypauus OEIKOB.

Hemonctpamus. OObeMHbIE MOJAENU  CTPYKTYpPHOM  OpraHu3auuyd  OHOJIOTMYECKUX
MIOJINMEPOB — OEJIKOB.

Tema 2.6 .Opranndeckue BemecTBa. HykienHOBBIE KUCIOTHI (4 1)

JHK — wmonekynsl HacnenactBeHHocTH. Penymmkanus [IHK, nmepenaua nacnenctBeHHOU
nHpopmaluy U3 NOKoJeHUs B mokoJsieHue. Ilepenaua HacnencTtBeHHOM MH(opmanuu M3 sapa B
UTOTIIa3MY; TpaHckpunius. Matpuunas u koaupyromtas nenu JJHK. PHK: crpykrypa u dyHkumm.
WNupopmannonnsle, TpancnopTHble, pudocoManbisie PHK. MoHOMeEpB! HYKIEHMHOBBIX KHCIOT —
nykieotuanl. [Ipasuno Yapradda.

Hemonctpanusi. O0beMHbIE MOJIENIN HYKJIEHHOBBIX KUCIIOT.

Tema 2.7.0ykapuotndeckas kierka. [{utornasma. Opranounnasr (4 9)

OykapuoTudeckas kierka. [lmasmarnueckas memOpaHa u ee (GyHKuMH. TpaHCoOpTHas
¢byHKIMs MeMOpaHbl. AKTUBHBIA M MAcCUBHBIN TpaHcnopT. [InHommuTo3 u ¢darounto3. OGogouka
KJIeTKH (IU1a3MaTH4eckass MeMOpaHa, HaJMeMOpaHHBIM ammapaT ¥ CyOMEeMOpaHHBIM KOMILUIEKC).
[uTonnazma sykapuoTHueckoi KiaeTku. OpraHouapl UTOIUIa3Mbl, UX CTPYKTYpa U (PYHKIIHH.

Knaccudukanus opranoumoB. OCoOCHHOCTH CTPYKTYPHOW oOpraHuzanuud U (QyHKIHU
OTJENIbHBIX OPraHOUJOB KiIeTKU. [IpoucxoskaeHne opraHouIoB B MPOLECCE OHTO- U (PUIIOTEHE3a.
Oco0OeHHOCTH JIByXMEMOpaHHBIX OpPraHoOWIOB KIeTkH. Kiaccupukamuss ¥ TPOUCXOKICHUE
mwiactua. [urockener. BkiatodyeHus, ux 3HadeHUe U poJib B MeTaboiau3Mme kieTok. OcobeHHOCTH
CTPOEHUS PACTUTEIIBHOM KIIETKH.

HemoncTparms. Monenu kinetok. CXemMbl CTPOCHUSI OPraHOUJ0B PACTUTEIIBHOM U 5KUBOTHOM
KIIETOK.

JIaGopaTopHble U MpaKTHYECKUE paboThI

OpraHouspl KJIETKH (BUPTYaJbHO C IIOMOILBI MYJIbTUMEAUHHOIO MPUIIOKEHHUA K
yueOHUKY). HaOmtomeHue KiI€TOK pacTeHMH M KMBOTHBIX Ha TOTOBBIX MHKpOIIpenaparax.
N3roTtoBiieHne U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTCHH.

Tema 2.8.Knetounoe sapo. XpoMoCoMBbI (2 1)

KnerouHoe s1po — ULEHTp YIPABIECHUSA IKUZHEACITEIbHOCTbIO KIETKH. CTpPyKTYypbl
KJIETOYHOTO sifpa: sifiepHast 000J0YKa, XpOMaTUH (IeTepoXpOMATHH), SAPBIIIKO M MX (YHKIHH.
Xpomocombl. I'omosornynsie xpomocombl. Kapuotun. HaGopel XxpoMocoMm. YpOBHHU yIaKOBKU
XpOMaTHHaA.

Tema 2.9.1IpokapuoTndeckas Kierka (2 4)

IIpokapuoTnueckue kietku; popma u pasmepsl. Knaccuduxauus Oakrepuit mo ¢opme
KJIETKM M O0COOeHHOCTAM MeTabonu3ma. CTpoeHHe LUTOIUIa3Mbl OaKTepUanbHON KIIETKH;
opraHuzanusi MeraboiM3Ma y MpPOKApHOT (CIMOCOObI MHTaHMs, OTHOIIEHHE K KHCIOPOLIY).
I'enetnueckuit ammapar Oakrepuil. CnopooOpa3oBanue. Pa3mHOXeHHe (AeleHHe U TOJIOBOU
nporecc). MecTo U pojib MPOKapHOT B OMOLIEHO32aX.

JlaGopaTtopHble M npakTHuyeckue paboTbl. M3yueHuwe kieTok OakTepuil Ha TOTOBBIX
MHUKpOIpernaparax.

Tema 2.10.Peanu3zanus HacneACTBEHHON HH(popMaIu B KieTke (4 4)

I'en, reHeTn4eckuii Ko, CBOMCTBA F€HETUUECKOTO KOJA. DTalbl pealu3aluy FeHETHUECKOM
uHbopMalMKd B KIETKE (TPaHCKpUNIMA M TpaHciusauus). Matpuusblii cunte3. Konmupyromas u
Matpuunsle nenu JTHK.



Hemonctpamus. Tabnuna reHerndyeckoro kona. IIpoctpancreennas mozaens JJHK. Cxema
OouocuHTe3a OenKa.

JIaGopaTopHbIe U MIPaKTUIECKHE PabOTHI

Pemenue 3amad 1Mo MOJNEKYJISAPHOW OHOJIOTMM Ha IMOCTPOEHUE HYKIEMHOBBIX KHCIOT TIO
MPUHLIUIY KOMIUIEMEHTApHOCTH M OTPE/EICHUE MOCIEA0BATEIFHOCTH aMUHOKHCIIOT B O€lIKe MO
JIHK u PHK.

Tema 2.11

Hexnerounast ¢popma sxu3HHA: BUPYCHI (2 1)

OCOOEHHOCTH CTPOCHUS U Pa3MHOKEHHS BUPYCOB. VIcTOpust OTKPBITHS BUPYCOB. 3HAUCHHE
BUPYCOB B MpPHUPOJE M B KU3HMU uenoBeka. MHorooOpasue BupycoB. JKuszHeHHbl nukia BUY.
Bupycupie 3aboneBanumst u mnpodwiaktuka wux pacnpocrpanenus. CIIMI wu  mepsl  ero
MPO(PUIAKTUKH.

Hemonctpanus. Cxema CTpoeHHs BUpyca.

Pazaen 3.0praamsm (65 1)

Tema 3.1.0pranm3m — eauHoe 1enoe. MHOTOOOpa3zne opranu3mMoB (2 )

Pa3nooOpasue  opraHu3mMoB  (OJHOKJIETOYHBIE W  MHOTOKJIETOYHBIE  OPTraHU3MBI).
MHOTOKJIETOUHbI OpraHu3M Kak JUCKpeTHas cuclema (TkaHH, oprasel). KosoHHanbHBIE
opranu3mbl. [IpuMepsl OJHOKJIETOUYHBIX OPraHU3MOB, OTHOCSALIMXCS K Pa3HBIM I[apCTBaM.
OpraHou/ibl CIIEUAIBHOTO Ha3HAUEHUS Y OJHOKIIETOUHBIX OpraHu3MOB. [Ipumepbl KOJOHHATbHBIX
Opranu3MoB. TKaHU pacTE€HUI U )KUBOTHBIX.

Hemonctparnus. [Ipumepbl 0AHOKIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.

Tema 3.2.00MeH BeIIECTB U MPEBpAIEHIE YHEPTUN. DHEPreTHIeckuii oOMeH (4 )

OOmeH BelecTB W TMPEBpaIlleHHE SHEPTUM B KieTke. [lnacTudeckuii M >HEPreTUYECKU
obmen. AT® kak yHHUBEPCAJbHBIH HMCTOYHHUK OHHEPrudM. MaKpOIPrUUYECKUE CBS3H. OTarbl
SHEPTreTUYECKOro OoOMeHa, pachierieHue ToKo3el.  DocdopumupoBanue. OcoOCHHOCTH
MeTabonm3Ma y 0aktepuid u rpuboB. bposkeHue u ero pa3sHOBUAHOCTH.

Hemonctparms. Cxema oOMeHa BEIIECTB.

Tema 3.3.11nactuuecknii oomeH. dotocuntes (4 )

Tuner nutanus. ABtoTpodsl U rereporpodsl. DotocuHTe3. Daszpl  (HOTOCHMHTE3A.
OxucnurensHoe dochopunuposanue. PorocucreMbl. POTOIU3 BOABL. DNEKTPOHHO-TPAHCIIOPTHAS
cucTema. IlepeHocuuku Boaopona. OCoOOEHHOCTH OOMEHa BEIIECTB Yy pPAacTEHUM, >KMBOTHBIX U
rpuooB.

Hemonctpamms. Cxema ¢poTocuHTE3a

Tema 3.4.]lenenue kinerku. Murtos (3 u)

JKU3HEHHBI MK KIETKM M €ro NpoJOJDKUTENbHOCTh. JlemeHue kietok. Kierku B
MHOTOKJIETOYHOM opranu3me. [lonstue o auddepeHuupoBKke KIETOK MHOTOKIETOYHOIO
opranu3zMa. MuToTHUeCKUl IUKI: uHTepdasza, peaymiukauus JHK; MuTo3, ¢pa3zpl MUTOTUYECKOTO
JeNieHusT U MpeoOpazoBaHUsl XpPOMOCOM; OMOJIOTHYECKHI CMBICT M 3HaueHHWe MuTo3a (Oecrosoe
pPa3MHOKEHHE, POCT, BOCIOJHEHHE KJIETOYHBIX MOTEPh B (DU3MOJOTHYECKHX U MATOJOTHYECKHX
ycnoBusix). [IpogomkuTensHOCTh MUTO3a. DTallbl CIUPATU3AIHH XPOMOCOM.

Hemonctparus. DuUrypsl MUTOTHYECKOTO JENeHUS B KJIETKaX KOpeliKa Jyka TOoJ
MHUKDPOCKOTIOM U Ha CXEME.

JIaGopaTopHble U MpaKTHYECKUE pabOThI

N3ydeHnne MuTo3a B KJIeTKaxX KOpeIKa Jyka (BUPTyaJIbHO W/WJIM Ha TOTOBBIX MpenapaTax).

Tema 3.5.PazMHOXeHHE: Oecriosoe U moioBoe (4 1)

CymHocts U (OpMBI pa3MHOXKEHMsI OpraHu3MoB. becrnosioe pa3MHOXKEHHE pacTeHUH H
KUBOTHBIX. Buasl Oecroioro pa3MHOKEHHUs. BapuaHThl BEreTaTMBHOTO  Pa3MHOMKEHUS.
BereratuBuble opransl pactenuid. [lenenue. Cropoo6OpazoBanue. [loukoBanue. @parMeHTaIys.
IlonoBoe pa3MHOXKEHHME XUBOTHBIX M PACTEHMI; raMeTsl, IOJIOBOW Ipouecc. buosornyeckoe
3HAUEHUE MOJI0BOTO Pa3MHOXKEHUS.



JlemoHcTpamms. CxXeMbl, WUIIOCTPUPYIOIIHE CIIOCOOBI BEreTaTUBHOTO Pa3MHOXKEHUS
pacTeHuil; MUKpOIIpenapaTsl SSHIEKIETOK; GoTorpaduu, oTpaxaruue pa3sHoo0pa3ue MOTOMCTBA Y
OJHOU mapbl pOAUTENEH.

Tema 3.6.00pa3zoBaHue MOJOBBIX KIETOK. Metio3 (4 1)

Meiio3 u ero oTiMuMsg OT MHUTO3a. buonormueckoe 3HaueHwe Mmenoza. OcobeHHOCTH
npodasel . 'amerorenes. Jramnpl 00pa30BaHuUs MOJOBBIX KIETOK: Pa3MHOXKEHHUE, POCT, CO3PEBAHHE
(meiio3) u (hopMUpOBaHKE TOJOBBIX KIeTOK. OCOOEHHOCTH CIiepMaTOreHe3a U OBOTE€HEe3a. 3HaueHHe
ramerorenesa. [lapreHorenes kak BapuaHT [10JIOBOT'O Pa3MHOKEHHUS.

Tema 3.7.0mnonorBopenue (2 1)

OmIoI0TBOPEHNE M €r0 CYIIHOCTh. BHOJOTHYECKHII CMBICT OIJIOJOTBOpEHHs. BapuaHTb
OIUIOIOTBOPEHUS (HapyXHOE, BHYTPEHHEE, MEPEKPECTHOE, CaAMOOIUIOJOTBOPEHNE, ECTECTBEHHOE U
nckycctBeHHoe). OCOOEHHOCTH OIUIOJIOTBOPEHUs y pacTeHuid. J[BOWHOE OIJIOJIOTBOPEHHE Y
MOKPBITOCEMEHHBIX. VICKyCCTBEHHOE OIUIOJIOTBOPEHHE Y YeJIOBeKa MW TPHUHIHUIBI JICYCHUS
oecrousl.

Tema 3.8.lniuBUyapHOE Pa3BUTHE OPTaHU3MOB (6 )

OMOpHOHaNBHBIN NeproJl pa3BUTHs. OCHOBHBIE 3aKOHOMEPHOCTH Jpo0OIieHus; 00pa3oBaHue
OJIHOCIIOMHOTO  3apojplmia — Ojactynbl. [acTpynsiuusi; 3aKOHOMEPHOCTH  00pazoBaHUs
JNBYXCIOMHOTO  3apojpllia —  racTpyiabsl. IlepBuuHBIl  opraHoreHe3 W JajbHEHIIas
maddepeHnIpoBKa TKaHeW, OpraHOB M CUCTEM. B3ammoneicTBHE Tpex 3apObIIIEBHIX JHCTKOB.
OpHosiineBble (MOHO3UTOTHBIE) Onu3Henbl. [locTaMOpHOHaNbHBIA nepuoa pa3BUTUS. DOpPMBI
MOCTAMOPHOHAILHOTO TIepro/ia pa3BUTHs. HenpsiMoe pa3BUTHE; TIOTHBIN U HETIOJHBIN MeTaMopdo3.
buonornueckuit cmbich pazsutus ¢ Mmeramopdozom. [Ipsmoe pasButue. Crapenue.

Jemonctparms. TabmuIibl, WILTIOCTPUPYIONINAE MPOIECCHl PAHHUX ATANoOB AYMOPHUOHAITLHOTO
pa3BUTHUS U MeTaMop(o3a y WIEHUCTOHOTHX, MO3BOHOUYHBIX (KECTKOKPBUIBIX U YEUIyeKpPBUIBIX,
amduOuii); cXemMbl MpeoOpa30BaHUs OPTaHOB M TKaHEH B MPOIIECCE OHTO- U (hUIIOTEHEe3a.

Tema 3.9.0nTOTEHE3 UenoBeka. PenmpoaykTuBHOE 310pOBbeE (4 1)

Oco0eHnHOCTH AMOpPHUOHANILHOTO pa3BUTHA YenoBeka.llpoiecchl, mpoucxosiiyue Ha paHHUX
stanax sMmOpuoreHesa ((popmupoBanue mMopyiabl U OnacTyisl). [lepBeiii stan nuddepeHITupoBKU
KJIETOK 3apojibima. [Tpeannoaupi v miaogHbI NEPUOIbL.

dopmupoBaHuEe 3apOJBIIIEBBHIX (BPEMEHHBIX, MPOBH30pPHBIX) oOpraHoB. PoxzaeHue.
[TocToMOpHOHANBHBIN MEPUOJ Pa3BUTUA: JIOPEHPOTYKTHUBHBIM, PENPONYKTUBHBIA IEPHOJIBI,
crapenue u cMmepTh. [lonoBoe co3peBanue. KpuTuueckue mnepuoasl OHTOreHe3a. BimsHue
HUKOTHHA, aJIKOTOJISI U HAPKOTHUKOB HAa Pa3BUTHE

3apo/Iblilia U PErpoIyKTUBHOE 3/I0POBhE YeoBeKa. MeXxaHU3Mbl CTapEeHUS.

Hemonctpanus. Tabnuibl, WUTFOCTPUPYIOIINE MPOIECCHl PAHHUX 3TAanoB 3MOPHOHATIHLHOTO
pa3BUTHUS YEIIOBEKA.

Tema 3.10.'eneTnka — Hayka O 3aKOHOMEPHOCTSIX HACTIEACTBEHHOCTH U M3MEHUUBOCTH. [ .
Menzenb — OCHOBOTIOJIOKHUK T€HETUKH (2 1)

Uctopus passurus renetuxku. OtkpeiTe . MeHaeneM 3akOHOMEPHOCTEH HaclieJOBaHUS
npu3HakoB. OCHOBHbBIE MOHITHS T€HETHKHU (T€H, JOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3UIOTA,
reTepo3uroTa, JOMUHAHTHOCTh, PELIECCUBHOCTh, T€HOTHII, (PeHOTHUI). [ MOpUIOIOTHYECKHIT METO
W3YYEHHUS HACJIEICTBEHHOCTH. MeTO bl TeHEeTUKH. 3HAUCHUE TEeHETHKH.

HemoHnctpanus. PogocioBHbIE BBIAAIOIIMXCS MPEACTaBUTENECH KyIbTYphl. XPOMOCOMHBIE
aHOMAJIMH YeJloBeKa U X (PEHOTUITUYECKHE MPOSBICHUS.

Tema 3.11.3akoHOMEpHOCTH HacneAoBaHusA. MoHOrHOpHAHOE cKpetuBaHue (44)

MonorubpuaHoe ckpemuBaHue. J[OMMHAHTHBIE W PELIECCUBHBIE MPHU3HAKU. AN U
aJyIeNbHbIE TeHbl. | OMO3UTOTHI U reTepo3uroTsl. [1epBolil 3akoH MeHens — 3akoH eMHO00pa3us
TUOPUIOB MEPBOTO MOKOJIEHUS (TIPAaBUIO JOMUHHUPOBAHUSA).

HenonHoe noMHMHHpOBaHHE WM NMPOMEXKYTOUHOE HacienoBaHue.Bropoil 3akoH Menzaens
— 3aKOH paclleruieHus. 3akoH (THUMOTe3a) 4YHCTOThI ramer. Llurosormdyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpPEIINBAHUSL.
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HemoHctpanmst. CxeMbl CKpelMBaHUs, WUIOCTpupyoomue onbitel [. Mengens mo
MOHOTHOPUIHOMY CKPEIIMBAHHUIO.

JIaGopaTopHbIe U MIPaKTUIECKHE PabOTHI

Pemenue 3a1ay Ha MOHOTMOPUAHOE CKPELLIMBAHUE.

Tema 3.12.3axoHomepHOCTH HacienoBanus. Jlurubpunnoe ckpemuBanue (4 1)

JlurubpunHoe ckpemmBanue. Tpetnid 3akoH MeHzmens — 3aKOH HE3aBUCHUMOTO
HacJIeI0OBaHUS MPU3HAKOB. AHaNU3Upyollee ckpemupanue. [lonurndbpuanoe ckpeiuBaHue.

Hemonctpanus. CxeMbl CKpelMBaHUs, WUIIOCTpupyromue onbitel [ Mengens no
IUTUOPUIHOMY CKPEIINBAHUIO.

JlabopaTopHbI€ U TPAKTUYECKUE PAOOTHI

Pemenue 3a1ay Ha TUrHOpUIHOE CKPELIMBAHUE.

Tema 3.13.XpoMocoMHast TEOPHsI HACIEACTBEHHOCTH (4 1)

XpoMOCOMHasl Teopusl HAcleACTBEHHOCTH. 3akoH Moprana. I'pynna cuerienus. [Ipudarnbl
HapylleHHs CUeIUIieHus1 TeHoB.PaccrossHMe MexXay TeHaMM UM 4acToTa KpPOCCHHIOBeEpa.
I'eneTndeckue kapTel XpoOMOCOM. MOJIEKYIISIPHO-TEHETUYECKNE KAPTHI.

HemoHctpams. CxeMbl CKpeIMBaHMs, WIUIIOCTpUpYlomKe onbiTel 1. Moprana u
KPOCCHHIOBED.

JlaGopaTopHbIE U TPAKTUYECKHE PAOOTHI

Pemrenne 3amau Ha CHEIJIEHHOE HACIENOBAHUE NPHU3HAKOB M OIPEACIIEHHUE PACCTOSHUS
MEXy FeHaMu.

Tema 3.14CoBpeMeHHBIE MTPECTABICHHS O TeHEe U TeHoMe (2 1)

I'enom. I'enoTun kak cuclema B3aUMOJICUCTBYIOIIMX T€HOB. ['eHOM yenoBeka. MexaHu3Mbl
AKTHBALMU U MOJABJIEHUS aKTUBHOCTH I'eHOB. CTpoeHue onepoHa. CTPYKTypHBIE U PETYIATOPHBIE
I'CHBI U YYaCTKH T'eHa. ['eHbl 2yKapuoT U NpOKapuoT. B3anMoneHCTBHA aJlJICNIBHBIX U HEAJUIEI bHBIX
reHoB. [neiioTponus. DKCIPECCUBHOCTH U MTEHETPAHTHOCT.

HemoncTpanus. CxeMbl FEHOMOB U T€HOTHIIOB.

JlaGopaTopHbIE U TPAKTUYECKHUE PAOOTHI

Pemenue 3ana4 Ha B3aUMOJCHCTBUE AJUICIIBHBIX M HEAUIEIbHBIX T€HOB U IIEHETPAHTHOCTb.

Tema 3.15.'enetuka mona (4 )

XPpOMOCOMHOE OIpEeIeNIeHHE Moja. AyTOCOMBI U IIOJIOBBIE XpOMOCOMBI. ['OMOTaMeTHBIN U
rereporaMeTHbli 1moji. Tumsl ompeneneHuss mnoja (IPOraMHOE, CHHIAMHOE M SIMIaMHOE).
[Ipu3Haky, cueluieHHble ¢ M0JIOM. 3aboyieBaHMsT M JA€(EKThbl, CLEIUIEHHbIE C IOJIOBBIMU
XpOMOCOMaMH.

HemoHcrpanus. CXxeMbl XpOMOCOMHOTO OIIPEEICHHS 110J1A.

JIaGopaTopHble U MpaKTHYECKUE paboThI

Pemenue 3ana4 Ha CLEIJIEHHOE C I10JIOM HACJI€OBAHNUE NIPU3HAKOB.

Tema 3.16.M13MeHYNBOCTD: HACJICACTBEHHAs U HEHAcCJeACTBeHHAs (4 1)

U3MEHUMBOCTh KaK OJHO W3 OCHOBHBIX CBOWCTB JXHUBBIX opraHu3moB. HaciencrBeHnas
(reHOTMNIMYECKasl, WHAMBHUIYyaJIbHAsi, HeoNpejaeneHHas). MyTauuoHHass M KOMOWHATHBHas
u3MeH4YMBOCTb.MyTauuu U MyrtareHbl. HeHacneacTBeHHass — (ompezeieHHas, TIpyNIoBasd,
MO (UKAIIMOHHAST) U3MEHUYUBOCTb.

Momudukanuu. Hopma peakunu. KpuBas HopManbHOTO pacnpeneneHus (kpusas [Maycca).
CraTtuctuyeckue 3aKOHOMEPHOCTH MOAU(DUKAIIMOHHOM H3MEHYHUBOCTH.

JlemoHcTparms. Ilpumepbl HacneACTBEHHOM (MyTallMOHHOM M KOMOWHATHBHOHN) U
HEeHacJeICTBeHHOH (MOIM(UKAIIMOHHON ) N3MEHYUBOCTH, MEXaHU3MOB MYTallUH.

JIaGopaTopHble U MpaKTHYECKUE pabOThI

N3yuenne MoAM(UKAMOHHOW W3MEHUYMBOCTM Ha IpUMEpe pPACTEHMH, COCTaBICHHE
BApPHAIIMOHHOTO PsAJia U BAPUALIMOHHOM KPHUBOM.

Tema 3.17.T'enetuka u 310pOBbe YenoBeKa (2 )

I'enetnka yenoBeka u ee Pazaensl. MeTo/1bl reHEeTHKH yenoBeka. HacnencTsennsle 60se3HH,
TEHHBIE M XPOMOCOMHbIE. AHOManuu pa3BuTHA. COMAaTHYECKME M TEHEPATUBHBIE MYyTAllUH.
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[Tpunuune! 370poBOrO 00pasza KM3HM, AUATHOCTUKH, MPO(UIAKTUKU M JICYCHHUS TEHETHYECKHX
0osie3Held. MeaMKO-TeHEeTHUECKOe KOHCYIbTHPOBAHHUE.

HemoHnctpanus. [Ipumepbl reHHBIX 1 XpOMOCOMHBIX 00JIE3HEH YEII0BEKA.

Tema 3.18.Cenexuus: OCHOBHBIE METOBI U JOCTIDKEHUS (4 9)

Cenexuusi. Ilopoma, copt, mramm. Metoasl cenekuuu. LIeHTpbl NPOUCXOKIACHUS
KylnbTypHBIX pacteHuid. Bknan H. 1. BaBunoBa B pa3BUTHE F€HETUKU U CEJIEKIIMH.

Hemonctpanus. Kapra 1HeHTpoB MPOUCXOXKAEHUS KYJIbTYPHBIX pacTeHuil. M3o0paxenus
MOPOJ, Pa3IMYHBIX JOMAIIHUX )KUBOTHBIX U COPTOB KYJIbTYPHBIX PaCTCHUI.

Tema 3.19.buorexHomnorus. JIoCTIKEHHS U IEPCIIEKTUBBI pa3BUTHS (2 1)

buotexnonorusa. I'ennas wumxenepus. [eHeTmuyecku MOAM(PUIIMPOBAHHBIE OPTaHU3MBIL.
KionupoBanue. ITuueckue acreKkThl OMOTEXHOJIOTHH.

Hemonctpanus. CxeMbl KIOHUPOBAaHUS W CO3JaHUS T€HETUYECKH MOJU(ULIMPOBAHHBIX
OpraHU3MOB.

TeMbI MPOEKTHO- UCCIIeIOBATENbCKOM esiTebHOCTH (10 Kimacc)

1. UccnenoBaHne MUKpPOOPraHM3MOB B €CTECTBEHHBIX YCIIOBHUAX (KBallleHas Kallycra,
KHUCJIOMOJIOYHBIE TPOIYKTHI U Ip.).

2. N3ydeHue mpoliecca 0cMOca B paCTUTENbHBIX KIeTKax.

3. HccnenoBanue crnoco0oB TOBbIIEHUS 3()(EeKTUBHOCTH (POTOCHHTE3a Y 3EJIEHBIX
pacTeHui.

4. Vcnonp3oBaHue MeTabOJM3Ma JKUBBIX OPTraHW3MOB B CEIHCKOM XO3SHCTBE, METUIIMHE,
MHUKpPOOHOJIOTHH, OMOTEXHOIOTHH (Ha pErHOHaIbHBIX TPUMeEpax).

5. AHanu3 Haciel10BaHUS MPU3HAKOB MPU MOHOTUOPUIHOM M JTUTUOPUIHOM CKpEUIMBAaHUU
(Ha mpumMepe MyXHU-IPO30(UIIbI).

6. CocrapyieHUE POJIOCTOBHON CBOEU CEMBH.

7. V3ydyenne MoAuMGUKAIMOHHOW HM3MEHYMBOCTH ydaluxcs (Ha MpUMepe TeMIIepaTyphl
Tena, MyJibca U JaBJICHUS).

8. BbIsBIICHHE CTAaTUCTUYECKHX 3aKOHOMEPHOCTEH MOIM(DHUKAIIMOHHON HM3MEHUYMBOCTH (HA
IIPUMEpPE 4YHUCJIa KOJOCKOB B CJIOXHOM KOJIOCE TMIIEHUIBI WM DPKH, pPasMEpPOB CEMSH
ITOJICOJIHEYHUKA, THIKBBI WIN JbIHU, PA3MEPOB JINCTOBOM ITUIACTUHKU

TpaJeCKaHLIUH, YUCIIa CEMSH B ILUIIKAaX FOJIOCEMEHHbBIX PACTEHUN U JIp.).

9. M3ydeHue ocOOCHHOCTEH OHTOreHe3a y pacTeHUH Ha IpUMepe AJUHbI T'OAMYHBIX
IIPUPOCTOB Y JEPEBbEB MIIM KYCTAPHUKOB, TOJILIMHBI TOJWYHBIX KOJEL HAa IHAX WM CIWIAX
JICPEBbEB.

10. CiocoObl CHMKEHUS ISHCTBHSI MyTareHHbIX ()aKTOPOB Ha YeJIOBEKa.

11. HccnenoBaHue  HCHOJB30BAHUSA  TI'€HHO-MOAM(DUUIMPOBAHHBIX  OPraHU3MOB B
IIPOM3BO/ICTBE MPOYKTOB MUTAaHUs (Ha IPUMEPE MECTHOTO ACCOPTUMEHTA MPOJYKTOB).

12. W3ydyenue ypoBHS HH(OPMHUPOBAHHOCTH HACEJECHMS Balller0 HACEIEHHOrO IyHKTa
(paifioHa) O 3HAYEHUM MEAMKO-TEHETHUYECKOTO KOHCYJIbTUPOBaHMs: pa3pabOTKa aHKETHI,
OpraHM3alus U IPOBEIECHUE OIIPOCa, AaHAJIN3 U IPEACTABICHUE TIOJIYYCHHBIX JaHHBIX.

13. Menuko-reHeTu4eckre KOHCYJbTallUd PEruoHa: OCOOCHHOCTH U Pe3yJibTaThl padoThl,
IIEPCIIEKTUBHBIC IUIAHBI Pa3BUTHSL.

14. V3yuenue MHOT0OOpasusi COPTOB KYIbTYPHBIX PACTEHUH, XapaKTEPHBIX JJIs1 pErHOHA.

15. JocTmxeHHs CEJEKUMOHHOW paboThl (HAa TMpUMepe JEATelIbHOCTH MECTHBIX
CEJIEKIIMOHHBIX LIEHTPOB U CTaHLIUH, CEMEHHBIX XO35HCTB, COPTOUCHBITATEIbHBIX YIaCTKOB).

11 knacc

Pa3znen 1 Bug (64 u)

Tema 1.1.PazButue Ouonoruu B goAapBUHOBCKui nepuoj. Padora K. Jlunnes (2 u)

DOBoIOLMS ¥ SBOJIIOLMOHHOE y4yeHue. Mcropus 3BOMIONMOHHBIX Haed. KpeanuoHusm u
TpanchopmusM. CucremaTka Kak Hayka. 3HaueHue paboT K. JIuHHes nmo cucremaruke pacTeHUH u
KUBOTHBIX. bUHapHas HOMeHKIaTypa. Bkiag pa3iauuHBIX YYeHBIX B pPa3BUTHE 3BOJIIOLMOHHBIX
uaen.
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Tema 1.2.9Bomounonnas teopus XK. b. Jlamapka (4 1)

Y4yeHue o rpajallMM XUBBIX OPraHU3MOB U TIOHATHE <JIECTHHMLIA CYLIECTBY». Teopus
katactpod KrioBbe. 3akonsl Jlamapka (yrmpakHeHHE M HEYNpaXHEHHE OPraHOB M HacjelOBaHHE
OnmaronpuoOpeTeHHbIX mpu3HakoB). [IpeacraBnenus Jlamapka 06 mamenunBoctu. [IpencraBneHus
Jlamapka 0 mpuuyMHaX, MPEANOCHUIKAX U HAIPaBJIEHUU 3BONIOLUU. 3HaueHue Teopuu Jlamapka.
[TonsiTHE O HEOJIAMapKU3ME U €r0 MPEICTABUTENSIX.

Hemonctpamms. XKuznb u gesrensHocTh JK. b. Jlamapka.

Tema 1.3.I1peanoceinku Bo3HUKHOBeHUs yuenus Y. Jlapsuna (2 1)

[Ipenmoceuiku Bo3HMKHOBeHHS yueHUs Y. [lapBruHA: TOCTHKEHUS B OOJIACTH €CTECTBEHHBIX
U COLMAIbHO-?PKOHOMUYECKUX HayK (kKocmoroHuueckas teopus Kanra Jlammaca, noctuxeHus B
o0TacTH XMMUM, 3aKOH €IMHCTBAa OopraHm3Ma u cpeapl Pympe CedeHOBa, MPUHIMIT KOPPEISIIUN
KroBre, pabotsl K. bapa, pabotsr Y. Jlaitens, pabotel A. Cmurta u T. Manbtyca).

Tema 1.4.3BontonoHHas Teopus 4. JlapBuna (4 u)

OxcneaunoHHbpl Matepuan Y. JlapBuna. Yuenue [lapBuHa 00 M3MEHUYMBOCTH. YUCHHUE
JapBuHa 00 MCKYCCTBEHHOM OTOOpe. BceeoOmias nHauBUayanbHash M3MEHYMBOCTh M M30BITOYHAS
YHCJIEHHOCTh NOTOMCTBAa. OrpaHU4YEeHHOCTh pecypcoB. boprOa 3a cyliecTBOBaHUE U €CTECTBEHHBIN
oToop. Buabl OoprOBl 3a cymiectBoBaHue. [Ipeamocwliku OOpbOBI 3a CyIIECTBOBAaHUE W
ecTecTBeHHOro otbopa. A. Yomiec u ero BKJIaa B pa3pabOTKy TEOPHH €CTECTBEHHOTO OTOOpA.
3Hauenue teopun lapeuna. [IoHATHE O CHHTETUYECKON TEOPUU IBOJIFOLUH.

Hemoncrtpanus. buorpadus Y. Japsuna. MapuipyT u koHKpeTHbIe Haxoaku Y. JlapBuHa BO
BpeMsi IyTeliecTBUs Ha Kopabie «buriby.

Tema 1.5.Buj: xputepuu u cTpykrypa (4 9)

Bun kak reHeTMdeckd M30JMPOBAaHHAs CHUTEMa; pENpONYKTHBHAs M30JALIUsS U €€
MexaHu3Mbl.  Kpurepun Buma: Mopdosorudeckuii, (U3HOJOTHUYECKHH, OHOXUMHYECKHUH,
T€HETUYCCKUN, DKOJIOTMYECKUH, reorpaduyeckuil. BHyTpeHHsisi cTpykTypa Buma. Ce3oHHas
m3ossinud. [loBenenyeckas uzossius. Buabl-nBoitHukr. KOCMOMOMUTEI ¥ 3HAEMUKHU. Apean U ero
Pa3HOBUAHOCTH.

Hemonctpatus. ['epbapum u Jpyrue KOJUIEKUMOHHBIE MAaTE€pUAbl, WIUIIOCTPUPYIOIINE
MOP(hOJIOTHYECKU KpUTEPHUI BUA.

JIaGopaTopHble U MpaKTU4YEeCKHe paboThI

N3yuenne n3MeHYMBOCTH U KPUTEPUEB BUJA, ONIMCAHUE BUJIOB

110 MOP(OJOTUIECKOMY KPUTEPHIO.

Tema 1.6.J1lomynsmus Kak CTpYKTYpHasi eAMHHUIA BUaa (2 9)

[lonynaunoHHAass CTPYKTypa BHIA; SKOJOTHMYECKME U T'E€HETUYECKHE XapaKTEePUCTHKHU
nonymsinuii. Jlemorpaduyeckue mokazareiad W CTPYKTypa MOMyJIsSUUU. Perynsius 4uciaeHHOCTH
nonyisiiun. I deKTUBHAS YHUCIEHHOCTD MOMYJISLIHH.

Tema 1.7.1lonynsuus Kak eIMHUIA BOJIOLNH (2 1)

[lonynauus->1eMeHTapHas 3BOJIOLMOHHAA E€IWHULA. OJIEMEHTapHbIA HBOJTIOLMOHHBIN
Martepuai 1 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHUE.

Tema 1.8.®axTopbl IBOJIFOIUY (4 )

DneMeHTapHbIe  DBOJIOLMOHHBIE  (AKTOPbl  (MYTAllMOHHBIA  TPOLECC,  M3O0JIALUSA,
MOMYJISALUOHHBIE BOJIHBI, JIpei() I'eHOB, €CTECTBEHHBbIM 0TOOp). JIOMHHAHTHBIE M PELIECCHBHBIE,
IIOJIE3HbIE, HEUTPAJIbHBIE M BpEIHbIE MyTauuu. Bunpl n3meHuMBOCTH. Pe3epB M3MEHUYMBOCTH.
D PexT «OyTHUTOUHOTO TOPIIBIIIKAY.

JlemoHcTpanus. JKuBble pacTeHHsI M KUBOTHBIE, TepOapuy M KOJUICKIMH, MTOKA3bIBAIOIINE
WHJMBUIYyAJIbHYIO U3MEHUNBOCTb.

JIaGopaTopHble U MpaKTHYECKUEe paboThI

N3yueHne n3MEHYMBOCTH y 0COO€ 0/THOTO BUA.

Tema 1.9. EctrecTBeHHBIN 0TOOD - TTIaBHAsI JBMIKYILAS CHUJIA SBOJIIOLUH (2 1)

®opMbI €CTECTBEHHOTO 0TOOpa (CTAOMIIM3UPYIOIINM, ABYKYIIMNA, AU3PYNTUBHBIN). SIBIeHNE
MHIYCTPUAJIbHOTO MEJIAHW3Ma M MEXaHW3M €ro BO3HHUKHOBEHHUs. BO3HHMKHOBEHHE yCTONYMBOCTH
HAaCEKOMBIX K IOXUMHKATaM.
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Tema 1.10.Apantanust OpraHu3Ma K YCIOBHUAM OOWTaHHUS Kak pe3ynbTaT JelcTBUs
€CTECTBEHHOT0 0TOOpa (4 )

[IpucnocobutenbHbie 0COOEHHOCTH CTPOCHHS, OKPACKU Tejla M TOBEICHHUS >KUBOTHBIX.
Pa3HOBU/IHOCTH TMOKPOBUTEIBCTBEHHOW OKpacku u  ¢opmbl. [loBeneHueckue amanTanuu.
buoxummnueckue aganranuu. Pusnonorundeckue amantanuu. OTHOCHUTENbHAs LEIeco00pa3HOCTh
ajanTanui.

Hemonctparms. MimmocTpanuu u )KUBbIE PACTCHHUS U KUBOTHBIC, TepOAPUU U KOJUICKIIHH,
MOKa3bIBAIOIIIE MOP(HOJIIOTHIECKUE aJalTTaIIUH.

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI

BrisiBnieHue MOpQOJOrHIeCKUX aIanTaluil Ha MpuMepax pa3IudaHbIX

pacTeHui.

Tema 1.11.BunooOpa3oBaHue Kak pe3ysibTaT 3BOJIIOLMH (2 1)

[Tyt (ciocoOwl) U CKOPOCTh BHA000pazoBaHMs; Teorpaduyeckoe (aUIOMaTpUIECKOe) U
9KOJIOTUYECKOE CUMITaTpUYecKkoe) BHUA0OOpa3oBaHue. [eorpaduueckass W IKOJOTHUECKAS
m3oJsinust. Juseprennus. ['uOpuauzanus. [lonummonanzanus.

Hemonctparusi. Cxembl, HILTIOCTPUPYIOIINUE MPOIECC TeorpaduuecKkoro BUA000pa30BaHUS;
KUBBIC PACTEHUS W IKUBOTHBIE, TepOapuu W KOJUICKIIUH, II0KA3bIBAIOIINE PE3yIbTaThI
MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie OOUTaHUs U pe3yabTaThl BUI000pa30BaHMUSL.

Tema 1.12.Coxpanenne MHOTOOOpa3ust BUI0B.Kak OCHOBA yCTOHYHMBOTO pa3BUTHS

buocdeps! (2 1)

['maBHbIE HampaBieHUs 3BOJIONMOHHOTO Tpolecca. bHoJoOrM4yecknii  mporpecc H
6uonoruueckuii perpecc (A. H. CeepuoB).IlyTtu noctmkenns 6M0I0rH4eckoro mporpecca.

Tema 1.13.]Ioka3zarenbCcTBa HBOJIOIMH OPTaHUIECKOTO Mupa (4 9)

[utonornueckue W MOJICKYJISIpHO-OHMOJIOTHYECKHE  (MOJIEKYISIPHO-TCHETHYECKHE),
CpaBHUTEIHLHO-aHATOMHUYECKHE(CPABHUTEIIBHO-MOP(OIOTHUECKHE), MaJICOHTOJIOTHYECKHUE,
aMOpHoJioTHYeCcKrne W OuoreorpaduyecKkrie JJI0Ka3aTeNbCTBA H3BOJIIOIHMH. 3aKOH 3apObIIIEBOTO
cxoacTBa. OCHOBHOM OMOTEHETUUYECKHH 3aK0H (3akoH Mroepa-I ekkenst). Jpeiid KOHTHHEHTOB.

Hemonctpamums.  WnmiocTtpauuu,  IeMOHCTPUPYIOIIME  CXOACTBO  PAaHHHUX  ATaroB
SMOpPHOHAILHOTO ~ Pa3BUTHUsI TMO3BOHOYHBIX;, MYJSDKM M JIpyrMe HarjsigHble MaTepualbl,
WUTIOCTPUPYIOIINE aHATOTHYHbBIE U TOMOJIOTMUHBIE OPraHbl, PyAUMEHTHI U aTaBU3MBI.

Tema 1.14.Pa3zButne npeacTaBiaeHU O MPOUCXOXKACHUH KU3HU Ha 3emJie (2 9)

Konnenuuu abuorede3a u OworeHeza. Omnbitel ®. Pemu, JI. Chnamanmanu m M. M.
TepexoBckoro, onbIT JI. [Tactepa. 'Mnore3s! cTallnoHApPHOTO COCTOSIHUS U TAHCIIEPMUHU.

Hemonctparmsi. Cxemsl onbiToB @. Peau, JI. Cnananuanu u JI. ITactepa.

Tema 1.15.CoBpeMeHHBIC MPEJACTABICHUS O BOSHUKHOBEHUH JKU3HU (4 1)

Opranuyeckuii MUp Kak pe3yibTaT 3BOJIONUU. BO3HUKHOBEHHE M Pa3BUTHE >KU3HU Ha
3emiie. XuUMUYecKuil, mpendouonoruueckuii (teopus akagemuka A. M. Onapuna) u Ouosornyeckuit
ATanbl Pa3BUTHS KUBOU MaTepuu. Teopust 61omnos3a. AOGHOreHHOE MPOUCXOKICHUE OPraHUYECKIX
MoHoMepoB. OkcnepumenT C. Mumnepa. [losBneHue koarepBaTtoB, MPOOMOHTOB, MEMOpPaHHBIX
CTPYKTYp, MIPOKAPHOT, SYKAPHOT, TeTepoTpodoB, aBTOTPO(OB.

Hemonctpamms. CxemMbl BO3HMKHOBEHHS KOAallepBaTOB, MPOOHMOHTOB, MEMOpPaHHBIX
CTPYKTYP, MPOKAPHOT U OHOKJIETOUHBIX SYKAPHUOT.

Tema 1.16.Pa3BuTue xu3HH Ha 3eMIe (8§ 1)

Pa3Butne xu3zHu Ha 3emiie B apXeHCKyl0 M MPOTepo30iickyto dpel. [losBieHue simpa,
MOJIOBOTO Pa3MHOXKEHHS, MHOTOKIETOYHOCTH, (poTocuHTe3a. [lepBbie cienbl KU3HH Ha 3emiie.
[TosiBneHne BceX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [lepBhie xopaoBbie. PasButue
BOJHBIX pacTeHHil. ApoMOop(o3bl apxest U MpoTepo30s. PazBuTue xu3HU Ha 3emile B MajIe030HCKYIO
apy. [losiBneHWe W 2BOMIOIUS CYXOMYTHBIX pacTeHui. [[amopoTHHKHU, cCeMEHHbIE MArOPOTHUKH,
TOJIOCEMEHHBIE pacTeHus. BO3HUKHOBEHHE MTO3BOHOYHBIX: PBIO, 36MHOBO/IHBIX, MMPECMBIKAIOIIUXCS.
Brixon Ha cyiry pacTeHud M JKUBOTHBIX. ApoMOpgo3bl Tasieo30s. Pa3Butue xu3HM Ha 3emje B
ME3030MCKYI0 U KailHO30McKyro 3pbl. [losBieHHME W pacnpoCTpaHEHHE TOKPBITOCEMEHHBIX
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pacrenuii. BO3HMKHOBEHME MNTHUL] U MJEKONUTAKOMUX. TeIIOKpOBHOCTh. [losiBieHMEe U pa3BUTHE
npumatoB. [losBnenue yenoBeka. ApoMop(}o3bl Me30305 U KaifHO3041.

Hemoncrparmms. Penponykumm kaptun 3. bypuana, orpaxatomux dayny u  duopy
Pa3IUYHBIX 3P U MEPUOJIOB; CXEMBbl Pa3BUTHUS L[APCTB KUBOW IPUPOJIbl; OKAMEHEIOCTH, OTIIEYaTKU
pacTeHuii B JpeBHUX Nopoaax. Moienu CKeleToB YeloBeKa U M03BOHOYHBIX KUBOTHBIX.

Tema 1.17.I'MmoTe3sl IPOUCXOKACHUS YesoBeKa (3 1)

AHTponoreses u ero JBWXKYyIIMe cuibl. lIpencraBieHuss o NMPOUCXOXKACHUU YEJIOBEKAa B
pasHbie nepuo bl ucropun Hayku. Tpynsl Jdapsuna «IIpoucxosxieHre yeaoBeKa 1 MojgoBoi oToop»
n «O BBIpAXEHUHM OHMOLUMH Yy JKMBOTHBIX H 4eJoBeKka». OCHOBHBIE aHTPONOMOPQO3HI:
OOIIeCTBEHHBIH 00pa3 JKWU3HH, TPHUCIOCOONICHUS K IEPEMEIISHUIO TI0 BETBSM, OOIIECTBEHHOE
BOCITUTaHHE MOTOMCTBA. Jl0Ka3aTeabCTBA )KUBOTHOTO IPOUCXOKACHUS YEIOBEKA.

Tema 1.18.TTosoxeHue YemoBeKa B CUCTEME )KUBOTHOTO Mupa (2 9)

[Ipoucxoxnenue denmoBeka. MecTo uenoBeka B KuUBOW mpupoie. CucreMarnueckoe
nojoxxenue Bupa Homo sapiens B cucteme KHUBOTHOTO Mupa. l[Ipu3Haku u CBOMCTBA YeIOBEKa,
MTO3BOJISIFOIINE OTHECTH €T0 K Pa3InYHbIM CUCTEMATUUECKUM TIPYyIINaM LapcTBa )KUBOTHBIX.

Tema 1.19.9Bomronust yenoBeka (4 1)

Craguu 3BOJIONMHU Ye€lIOBEKa: MPUMaThl — MPEIKH YeJIOBEKa, aBCTPAJONUTEK, YEOBEK
YMEJIbII, TPEBHEHIIINI YEIOBEK, IPEBHUIN YEJIOBEK, MEPBbIE COBPEMEHHBIE JIt0I1. POJIb cCOMaIbHBIX
(akTOpOB aHTPONOreHe3a B CTAHOBJICHUH YEJIOBEKA.

HemoHnctpanus. CxemMa OCHOBHBIX 3TallOB SBOJIIOIMU YEJIOBEKa U PEKOHCTPYKIIMH 0OJIUKa
Mpe/ICTaBUTENEeN pa3IMyYHbIX 3TAllOB aHTPOIIOreHE3a.

DKCKypcuu

AnTpornorenes (MCTOPUUECKUN, KpaeBeTUECKUIN WM OHMOJIOTHYECKUI MY3€il).

Tema 1.20.YenoBeueckue packl (4 1)

[MonynsuuonHas cTpykTypa Buga Homo sapiens; denoBeueckue pachl; pacooOpa3oBaHHE;
€IMHCTBO TNpoUCX0XkaAeHusa pac. [IpucnocoburenbHoe 3HAUEHUE PACOBBIX NpU3HAKOB. BupoBoe
€AMHCTBO YEJI0OBEYECTBA.

Pa3nen 2. Dxocucrema (32 4)+6 4 u3 peseppa

Tema 2.1.0pranusm u cpena. Dxosoruueckue Gpaktopsl (4 1)+19 u3 pesepra

Opranusm u cpena. @axtopsl cpenbl oouTanus. Kinaccudukanus sk010ru4eckux Gakropos.
Cpenpl XU3HM W UX XapakTepuctuka. [IpsMoe M KocBeHHOe BiusiHME (DAKTOPOB Cpeabl Ha
opranu3M. V3MeHUHMBOCTh 3KoOrHYecKux (haktopos. Ilpenensl BHIHOCIMBOCTH. 30HA ONTHMYyMa,
30Ha yrHeteHus. CTeHOOMOHTHI W 3BpPUOMOHTHI. OrpaHuyuBarOUMil QakTop. 3aKOH MHUHHMYyMa
JInbuxa. DxosoruyecKas HUIIA.

Hemonctpanus. Harnsaasle Matepuaisl, JeMOHCTpUPYIOLIUE BIUSHUE (AKTOPOB Cpeibl Ha
OpraHu3M.

Tema 2.2. Abuotnueckue GaxTopsl cpeabl (4 4)+1 4 U3 peseppa

®daxTopsl cpenbl OOUTaHUS U MPUCTIOCOOJICHUS K HUM KUBBIX OpPraHU3MOB. AOGHOTHYECKUE
daktopbl cpenpl. Ponp TemmepaTypbl, OCBEUICHHOCTH, BIXHOCTH M JpYyrux (QakTopoB B
KU3ZHEJCATEILHOCTH COOOIECTB M OpraHU3MOB. TemIOKPOBHBIE U XOJOJHOKPOBHBIE OPraHU3MBI.
CeetoroOuBbBI€, TCHEBBIHOCIUBBIE U TeHENIOOUBEIE pacTenus. [loBeaeHuecKkue ajanTanuu.

Tema 2.3.buotnyeckue (pakTopsl cpeabl (4 4)+2 4 U3 peseppa

buotnueckne Qaxktopel cpenbl. DopMbl  B3aUMOOTHOLIECHHH MEXIy OpraHU3MaMHu.
[lo3uTuBHBIE  OTHOIIEHHWS —  CHUMOMO3:  MyTyallu3M,  KOOIEpauus, KOMMEHCAJIN3M.
AHTHOMOTHYECKHE OTHOLIEHHS: XUIITHUYECTBO, Mapa3uTH3M, KOHKYPEHIIHS.

[TpucnocobneHnsT XUIIHUKOB U KepTB. AManTanuu napa3sutoB. HeilTpanbHble OTHOIICHUS
— HedTpanusM. [Ipunnun ["ay3e (MpUHIUT KOHKYPEHTHOTO UCKITIOUEHHUS).

Hemonctparus. [Ipumepbl cumOno3a npeacTaBUTeNeH pa3IuIHbIX IAPCTB KUBOW MPUPO/IBL.

Tema 2.4.CtpykTypa 3K0ocucTeM (4 1)

EctecTBeHHble cOOOIIECTBA KHUBBIX OpraHu3MoB. Mcropus (opMUpOBaHMS HPUPOIHBIX
coobuiectB.  buoreonenospl. KommoHeHTBI  OMOTEOIIEHO30B:  MPOAYLEHTHI, KOHCYMEHTHI,
penyueHTsl. buoieHo3sl: BHIOBOE pa3HOOOpasue, INIOTHOCTh MOmyisaLui, 6uomacca. CriocoOHOCTh
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9KOCHCTEM K camomnojanepkanuto. IlepBuuHas u BropuyHas mnponaykuus. Kiumarunueckue,
reorpapuuecKie U MOYBEHHBIE TaPAMETPhl SKOCHCTEMBI.

Hemonctpamus. Cxema IPOCTPAHCTBEHHOW  CTPYKTYphl — 3KOCHUCTEMBI  (IpYCHOCTb
pPacTHTETHLHOTO COOOIIEeCTBA).

Tema 2.5.1TumeBsie cBsi3u. KpyroBopoT BEmIECTB U MOTOK SHEPTHH B SKOCHCTEMAX

Hemn wu cetm mnwuranus. Tpoduyeckwe ypoBHH. DKOJIOTHYECKHE IHPAMHUIBI: YHCET,
O6romacchl, 3Heprur. KpyroBopoT BelecTB U MOTOK SHEPTHU B SKOCHCTEMAX.

JlemoHcTparmsa. Cxembl, WUIIOCTPHPYIONINE IUIICBBIE 1A W CETH, HSKOJIOTHYECKUE
MUPaMUBI U KPYTOBOPOT BEIIECTB M MMOTOK PHEPTUHU B IKOCUCTEMAX.

JlabopaTopHbI€ U TPAKTUYECKUE PAOOTHI

CocraBneHne NacTOUIIHBIX U IETPUTHBIX MMUIIEBHIX IIETIEH, CXeM KPYroBOpOTa BEIIECTB.

Tema 2.6.ITpu4arHBI YCTONYNBOCTH M CMEHBI IKOCUCTEM (3 )

N3menenne cooOmiectB. CMeHa 3kocucTeM. J[MHaMu4yeckoe paBHOBECHE. 3aKOHOMEPHOCTHU
CMEHBI 9KOCHCTEM.

DKCKypcUun

EcTectBenHble (IpUPOIHBIE) SKOCUCTEMBI (JIEC, JIYT, BOJIOEM U T. JI.) CBOEH MECTHOCTH.

Tema 2.7.BnusiHre 4eoBeKa Ha SKOCUCTEMBI (3 1)

DKOJIOTHYECKHE HapyIIeHHs. ArpoleHOo3bl. IHTpoTyKIus.

JlaGopaTopHbIE U TPAKTUYECKHE PAOOTHI

W3yueHre u onmmcaHne SKOCUCTEMBI CBOEH MECTHOCTH, BBISIBJICHHUE THUTIOB B3aMMOICHCTBHS
Pa3HbIX BUJOB B IAHHOUW 3KOCUCTEME.

DKCKypcuu

HckyccTBeHHBIE SKOCUCTEMBI (TIApK, CKBEP, Call, TI0JIE U T. /I.) B CBOSH MECTHOCTH.

Tema 2.8.buocdepa — rimobanpHas sxkocucremax (3 u)

buocdepa — xuBast o6om0uka anetel. CTpykTypa 6mocdepsl. Kommonents 6mocdepsr:
JKMBOE BEIIECTBO, BUJIOBOM COCTaB, pazHooOpasWe W BKJIAaI B OMoMaccy; OMOKOCHOE€ M KOCHOE
BemecTtBo onochepsnr (B. 1. Bepnanckmit). Kpyroopor BeriecT B ipupoe. ['panuisl 6uochepsi.
Pacrnipenienenue »uBOro BelecTsa.

['eoxumuyeckue mpoueccsl.

Hemonctparus. Cxembl, WUTIOCTPUPYIOIINE CTPYKTYPY U IPaHULIBI OUOChEPHI.

Tema 2.9.PoJib )UBBIX OPraHU3MOB B Onocdepe (3 1)

Pons sxuBoro Bemiectsa B 6nocdepe. KpyropopoT Boabl U yriepojaa B 6nocdepe.

Hemonctpamus. CxeMbl KpyroBopoTa BoAbl U yriepona. Harmsguelii matepuad,
WUTFOCTPHUPYIONIUH pazHooOpasue )KUBoro B ouocdepe.

Tema 2.10.buocdepa u yenosek (3 1)

[Ipsimoe U KOCBEHHOE BIIMAHHUE 4YeloBeka Ha Ouocdepy. Ilpupoansie pecypcsl U uX
WCIOJIb30BaHME. AHTpPONOreHHbIe (DAKTOpPbl BO3JACHCTBUS Ha OHMOIEHO3BI (POJb YeJIOBEKa B
MPUPO/IC); TOCIEACTBUSl XO3SUCTBEHHOW JEATENHHOCTH 4YeloBeKa. buoreoxumudeckas poiib
yenoBeka. CoBpeMeHHbIE MPOMBIIIIEHHBIE TPon3BoAcTBa. Hoocdepa.

Tema 2.11.0cHOBHBIE FKOJIOTHYECKUE TTPOOIEMBbI COBPEMEHHOCTH (3 1)

AHTpoOmOoreHHoe BIMsHUE Ha artMmocdepy u ruapochepy. Opos3us moussl. [Ipupoanbie
pecypchl U UX UCTOJIb30BaHUE.

JIaGopaTopHble U MpaKTHYECKUE pabOThI

AHanu3 ¥ OlIeHKa MOCIIEACTBUHN 1eSTELHOCTH YeIOBEKa B SKOCUCTEMAX .

Tema 2.12/T1ytn penieHust SKOJIOTHUECKUX MPpodieM (3 u)

[Ipobnembl  palMOHATIBHOTO MPHUPOAONOIB30BAaHMS, OXPaHbl MPUPOABL: 3alUTa OT
3arpsA3HEHUI, COXpaHEHHE JTAJOHOB M TaMATHMKOB IPUPOJBI, OOecredeHue MpHUpPOJHBIMU
pecypcamMu  HaceneHuss  IulaHeThl.  OCHOBBI  PAIMOHAIBHOTO  MPHUPOJOIOJIB30BAHMSL.
Mex1yHapoAHbIe TPUPOJOOXPAHHBIE OPraHU3AUH U

nporpamMMsl FOHECKO no oxpane npuposl.

HemoHcTtpanus. KapTel 3armoBeTHbIX TEPPUTOPUIN HALIIEH CTPaHBI.

JIaGopaTopHble U MPaKTHIECKUE paboThI
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AHaM3 ¥ OlleHKa TTI00aTbHBIX KOJOTHIECKUX TIPOOIIEM U IMyTe
WX PEIICHHUS.

TeMmbl MpoeKTHO-UCCIeA0BATENbCKON iesTenbHOCTH (11 Kitacc)
1. BUapI-s HAEMHKH U BUABI-KOCMOTIOJIUTHI, OOUTAIOIINE B JAHHOM PErHOHE.
2. W3yuenue ajmanTanuii, ux 1el€cOOOPa3sHOCTH M OTHOCUTENIBHOCTU (HA IpPUMEpPE pPacCTEHUU U
KUBOTHBIX, XapaKTEPHBIX Ul PETUOHA).
3. IlpoBeneHHe SKCIEPUMEHTOB IO M3YYEHUIO IPUCIOCOOJIIEHHOCTH OPraHU3MOB K YCIOBUSM
CYIIECTBOBAHMs: IpEBpAIleHUE Ha3eMHBIX (OpM pacTeHHd B BOJIHYIO (opmy u HaoOOpoT
(TpanmeckaHIus, BOJOKpAC, rUrpoduia).
4. VzyueHne HampaBiICHUN SBOJIONMHU: OMOJIOTHUECKOTO IMporpecca U OMOJOTHYECKOro perpecca
(Ha mpuMepe OpraHU3MOB, XapaKTEPHBIX JUIsl PErHOHA).
5. CTosiHKM ApeBHUX JIIOJIEH Ha TeppUTOpUHN paiioHa (Kpas, obiacT).
6. Ce30HHbIE SIBICHUS B *KUBOU Npupoae (peHosornueckre Halmo1eHus).
7. UccnenoBanue NpOCTPAHCTBEHHOW, BUJOBOM M 3KOJOTMYECKOW CTPYKTYp 3KOCHCTEMBI (Ha
IIpUMepe IKOCUCTEMBI PETHOHA).
8. Pa3paboTka S5KCKYpCHOHHOTO MaplIpyTa, IO3BOJSIOLIET0 MPOJEMOHCTPUPOBATh BHUAOBYIO,
MIPOCTPAHCTBEHHYIO M 3KOJOTHYECKYIO CTPYKTYpPbI TUITMYHON 3KOCUCTEMBI PETHOHA.
9. Co3maHue 5KOJIOTUIECKOH TPOIIBI.
10. AkBapryM Kak UCKYCCTBEHHas SKojornyeckas cuclema.
11. Ilytn moBbIIeHUsT OMOJIOTUYECKON MPOTYKTUBHOCTH arpodKOCHCTEM (Ha MpUMEpe arporeHo3a
peruoHa).
12. W3ydyeHue aHTPOMOTEHHOTO BO3JCHCTBUA HA TPHUPOAHYIO cpenay (Ha TpuUMEpe IKOCHUCTEM
peruoHa).
13. DKosoruyeckue HapyUIeHHs: PErUCTPalUs ¥ OLIEHKA BO3/ICHCTBUS Ha IKOCUCTEMBI PETHOHA.
14. AHTpOTIOTEHHBIE CYKIIECCHH B HACEJICHHOM ITYHKTE (paioHe).
15. T'opoackue 3KOCUCTEMBI, UX OCOOEHHOCTH M 3HAYCHHE JIJIS1 YETOBEKa.
16. WccnenoBanue MOYBBI: OMPEACICHUE €€ CTPYKTYpPbl, MUTATEIbHBIX CBOWCTB, KHUCIOTHOCTH,
HACBIIIEHHOCTH MUKPOOPTraHU3MaMHU.
17. KapTupoBaHue 3€JI€HbIX HACAKICHUIN B pailOHE pACIIOJIOKEHUS IKOJIbI.
18. Coumonoruueckuif ornpoc o0 OTHOLIEHUH K MPHpOJE: pa3paboTKa aHKEThl, OpraHu3alus U
MIPOBEJICHUE OIPOCa, AHATIU3 U MPEJICTABICHHUE OTYYCHHbBIX JTaHHBIX.
19. CocraBiieHre KapThl HCTOYHUKOB 3arps3HEHUS B HACEJIEHHOM ITyHKTE (paiioHe).
20. CanuTapHO-OHMOJIOrMUECKOE HCCIIeI0BaHNE BO3/1yXa: OlEHKa MUKPOOHOTO 3arpsi3HEHUS.
21. OneHka 3KOJOTUYECKOTO COCTOSIHUS MPUILIKOJILHOU TEPPUTOPHUH.
22. BblsBieHHE CKOIUICHHS OBITOBBIX OTXOJIOB M CBAJOK Mycopa Ha TEpPpUTOPUHU paiioHa.
Opranuzanus u IpoBeACHUE MEPOIPHUITHI 110 OYNCTKE TEPPUTOPHUHU.

Cnoco0b1 KOHTPOJISI U OLCHUBAHNUS 00Pa30BaTEIbHBIX JOCTUKEHUH y4alIuXxcs Mo
omoJioruu

Buowt u gpopmel konmpona:
- YCTHBIN o1poc B popme Oeceibl;
- TeMaTU4YecKoe TeCTHpoBaHue (MpulmKeHHoe K 3aganusiM EI'D);
- YCTHBIE 3a4€ThI-cOOECEeTOBAHMS;
- nabopaTopHbBI KOHTPOIIB;
- WHIUBUAYAIbHBIN KOHTPOIIb (IuddepeHIrpoBaHHbIe KAPTOUKU-3aJaHMs);
- WHIUBUAYaJIbHBIE TOMAIIIHUE 3aaHusl (MTUChbMEHHBIE U YCTHBIE);

MIPOMEXYTOYHAs aTTecTanusi B (JopMe TECTOBBIX 3a/laHui (MPUOIMKEHHBIX K 3aanusM EID).

Onenuth ypoBeHb W KadecTBO 3YH oOyuaromuxcs Ha pa3iIdyHBIX dTamax HW3Yy4deHUs
npeAMeTa MO3BOJSET CUCTEMA KOHTPOJUPYIOIIUX HW3MEPUTENEH, KOTOPHIE IOJKHBI HAXOAUTHCS B
JIOTUYECKOW CBS3M C COJAEpKaHMEM Yy4eOHOTO MaTrepuana U COOTBETCTBOBATh TPEOOBAaHUSAM K
YPOBHIO YCBOEHHMS IIPEIMETA.
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OtrMeTKa 5 (COTJIMYHO») BBICTABIICTCS, KOT/IAa MMOJHO M TITYOOKO PacCKPBITO COJEpIKaHUE
Marcpuaia rmporpaMmsl 1 yqe6H1/1Ka; Pa3bACHCHBI OIIPCACIICHUA HOHSITI/If/'I; HCII0JIb30BAaHbl HAYYHBIC
TCPMHHBI U PA3JIMYHBIC YMCHHUSA, BBIBOJbI U3 H3,6JIIOI[GHI/II71 U OIIBITOB;, OTBET CaMOCTOSITeJIBHBIf/'I,
HCIIO0JIb30BAHbI PAHEC HpHOGpeTeHHBIe 3HaHHUA, BO3MOXHBI 1-2 HeTOYHOCTH BTOPOCTCIICHHOTI'O
Xapakrepa.

OtMeTKa 4 («XOPOIIIO»): TIOJHO U INTYOOKO PacCKPHITO OCHOBHOE COJICpPIKaHNE MaTepuana; B
OCHOBHOM IIPpaBUJIBHO HM3JIOKCHBI TIIOHATHA W HCIIOJIB30BAaHblI HAYYHBIC TCPMUHBI; OTBCT
CaMOCTOﬂTeHBHBIﬁ; ONpCACICHUA TTOHATHH HCIIOJIHBIC, AOIYIICHBI HC3HAYUTCIIBHBIC HAPYIICHUA B
MOCJICJIOBATEILHOCTA U CTHJIC OTBETA, HEOOJBIINE HETOYHOCTH NMPH OOOOIICHWHM W BBIBOJAX W3
HAOJIOJICHUH ¥ OTIBITOB.

Ormerka 3 («yI0OBJIETBOPHMTEJIbHO»): OCHOBHOE COJIEp)KaHHE Y4eOHOro MaTepuana
YCBOEHO, HO H3JIOKEHO (parMEHTapHO, HE BCErja IMOCJEeI0BAaTEIbHO; ONpPEICICHNs MOHATHH
HEJ0CTaTOYHO YEeTKHE; HE MCMOJIb30BaHbl B KAyeCTBE JI0KA3aTEIbCTBA JIaHHbIE HAONIOJEHUN U
OTBITOB WJIM JOMYILIEHbl OMMOKM NpPU MX HU3JIO0KEHUH; JOIMYyIIEHbl OMMOKM U HETOYHOCTH B
WCIO0JIb30BAHNN HAYYHOU TEPMHHOJIOTHH, OTIPEAETICHUHN TOHATHH.

OtrMerka 2 («HeyIOBJIeTBOPHUTEJIbHO»): Y4YeOHBIH MaTepuaq HE PpacKpbIT, 3HAHUA
pa3po3HeHHble, OeccuCTeMHble, HE JaHbl OTBETHl Ha BCIIOMOTATEIbHBIE BOMPOCHI YUUTEIS;

AOIMYIICHBI FPY6BIG OILIIHMOKHU B ONIpCACIICHNN HOH?ITI/II\/'I, IIpU UCIIOJIB30BAHUKU TCPMHHOJIOTUH.

0uem<a 6bINOJIHEHUA MeCcmoe6blxX pa60m no ouonozuu:

Ouenka MuHumMym Makcumym
5 90 % 100 %

4 71 % 89 %

3 51 % 70 %

2 0 % 50%

OueHka BbINOJHEHHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

O6yuaromue 1a00paTopHbIe pabOThl OLIEHUBAIOTCS M0 YCMOTPEHUIO YUUTEINS OLEHKA «2) He
CTaBUTCS.

Ommemka "'5" cmasumcs, eciu yueHuK:

1. MPABUIIBHO OIPEICIIII IE)Tb OIbITA;

2. BBIIOJMHWI ~ paboTy B  MONHOM  00beMe C  COONIOJIeHHEM  HEOOXOAUMOI
[IOCJIEIOBATEILHOCTH IIPOBEICHHS OIIBITOB U M3MEPEHUI;

3. CaMOCTOSITCIIBHO W PAalMOHAIBLHO BBIOpA]l M TOJArOTOBHJI JIJISL OIBITA HEOOXOJIUMOE

O60py,Z[OBaHI/IC, BCC OIIBITBI IIPOBCI B YCIOBHUAX H PCIKHUMAX, 06eCHe‘lI/IBaIOH_[I/IX MMOJIy4eHHUC
PE3YIbTATOB U BBIBOJOB C HauOOJIbIIEH TOYHOCTBIO,

4, HAaY4YHO I'paMOTHO, JIOTUYHO OIIUCall Ha6J'IIO,Z[eHI/I$I n C(bOpMy'J'II/IpOBaJ'I BBIBOAbBI U3 OIIBITA.
B MNpEACTAaBJICHHOM OTYCTC IMPABUJIBHO U AKKYPATHO BBIINIOJIHUAJI BCC 3allUCH, Ta6J'II/II_U:>I, PUCYHKH,
l"pa(l)I/IKI/I, BBIYUCIICHUA U CACJIAT BBIBOJBI,

5. MMpOSABJIACT OPraHU3aAllMOHHO-TPYAOBBIC YMCHUS (nozmep;anaeT YUCTOTY pa60qer0 MECTa
" TOPAAOK Ha CTOJIC, SKOHOMHO HCIIOJIB3YCT paCXOI[HBIeMaTCpI/IaHBI).
6. SKCIICPUMCHT OCYHICCTBJIACT IO IVIAHY € YYETOM TCXHUKH 0€301IaCHOCTH H IMpaBUJI pa6OTBI C

MaTepuaiaMi U 000pYyZ0BaHUEM.

Otmerka "'4" cTaBuTCS, €CIM YUYSHHUK BBIIIOJHII TpeOOBaHUA K OLleHKe '5", HO:

1. OTIBIT MPOBOJIWI B YCIOBUSX, HE 00€CTIEUNBAIOIINX JOCTATOUYHOM TOUHOCTH U3MEPEHHUIA,
2. WK OBLIO JIOMYIIEHO /IBAa-TPH HEJOYETa,
3. WM He OoJiee 0THOM HerpyOoi OMMUOKY U OJJTHOTO HEA0YeTa,
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HJIN SKCIICPUMCHT IMPOBCACH HC MOJIHOCTBIO,
WK B OITMCaHWUH Ha6HIOI[€HI/II71 M3 OIIbITa AOITYCTHUII HETOYHOCTH, BBIBOABI CACIAaJI HCIIOJIHBIC.

o

Otmerka "'3" cTaBuTCS, €CIIHM YUCHUK:
1. MPaBUIBHO OIpeNeNni Leldb ONbITa; paboTy BBIMOJHSAET MPABHIBHO HE MEHEe YeM
HaIlOJIOBUHY, OJJTHAKO OOBEM BBINOJHEHHONW YaCTU TaKOB, YTO I1O3BOJISIET IMOJIyYUTh IPABUJIbHBIE
Pe3yJbTaThl U BBIBOJIbI 10 OCHOBHBIM, IPUHIIMITMAIBHO BaXKHBIM 3aJa4aM paboThl;
2. WA 1oaoop obopynoBaHus, 0OBEKTOB, MAaTEpPHAIOB, a TAKKe PabOTHI MO0 HAYaly OIBITA
IIPOBEJI C MOMOILBIO YUYMUTENS; WIM B XOJ€ NPOBEACHUS OIbITA U U3MEPEHUN OBLIU JOIMYIIEHBI
OIIMOKM B OTIMCAaHUH HAOIIOIeHHH, (POPMYITHMPOBAHUN BBIBOOB;
3. OTBIT MPOBOJMIICS B HEPALMOHAIbHBIX YCIOBUAX, YTO MPHUBENIO K MOJYYEHHUIO PE3yIbTaTOB
¢ OoJipLIeH MOTPEeIHOCThIO; WM B OTUETE ObUIM JOIMYLIEHBI B O0IIEH CIOKHOCTU HE OoJiee IBYX
olMOOK (B 3amMUCAX €IUHUIL], U3MEPEHUSX, B BBIUMCICHUAX, TpaduKax, Tabiuuax, cxemax, u T.1.)
HE IPUHLUITNAIBHOTO Ui JaHHON paboThl XapakTepa, HO MOBJIMSABILNX HA PE3yJIbTaT BHIOJIHEHUS;
4, JOTyCKaeT rpyO0yro omwuOKy B XOJe JKCIepuMeHTa (B OOBSCHEHWH, B OQOPMIICHUU
paboTel, B COOJIOAEHMM TPaBUI TEXHUKM O€30MAaCHOCTH Mpu paboTe C MarepuajaMu U
000pyI0BaHHEM ), KOTOPAsI UCTIPABJISIETCS 110 TPEOOBAHUIO YUUTEIIS.
Otmetka "2" cTaBUTCS, €CIIN YICHUK:
1. HE OIpEeIeIusl CaMOCTOSITEbHO IeNlb OIbITA; BBIMOJHUI paboTy HE MOJIHOCTHIO, HE
MOATOTOBUJI HYKHO€ 00OpyJqoBaHHe U 00BEM BBIIOJHEHHOW 4acTH paboThl HE MO3BOJIAET ClEIaTh
MIPaBHIILHBIX BBIBOJIOB;

2. HJIN OIBITHI, U3SMEPCHHS, BEIYUCIICHUS, Ha6J'IIOJIeHI/I$[ IMPON3BOJIUINCH HEIIPABUIIBHO,

3. WM B XoJe paboThl U B OTYETe OOHAPYKUJIUCh B COBOKYITHOCTH BCE€ HEIOCTaTKH,
OTMEYCHHBIC B TPeOOBaHMIX K OorleHKe 3",

4, nomyckaer aBe (u Oojee) TpyOble OMMOKM B XOJ€ JKCIEpPUMEHTa, B OOBICHCHHH, B

odopmIIeHHH paboOTHI, B COOIIOICHUN TPABHII TEXHUKUOE30TIaCHOCTH TIPH paboTe ¢ BEIECTBAMH U
00opynoBaHHEM, KOTOPbIE HE MOKET UCIPABUTD JIaKe MO TPEOOBAHUIO YUUTEIS.
HaumeHoBaHue 00bEKTOB U CPEICTB MATEPHAIbLHO-TEXHUYECKOI0 00ecredeHus

1. bubnuoTteunsiii poH (KHUTOMIEYATHAS TTPOTYKITHS )

2. [ledaTHple mMOCOOWsS: TAOMUIBI MO OOTAaHWKE, 300JIOTHH, YEIOBEKY, I'€HETHKE M KapThl,
UMEIoIInecs B KaOuHeTe

3. DKpaHHO-3BYKOBBIE MOCOOUS (BUACOPHITBMBI)

4, Ta0auel

5. Texuuueckue cpeacTBa OOydICHHUS:

. KOMIIBIOTEP  MYJIBTHUMEIAMWHBIA  TAKETOM  NPUKIAMHBIX  HPOTpaMM(TEKCTOBBIX,

TaOJIMYHBIX, TpaQUUECKUX U TPE3CHTAIMOHHBIX), C BO3MOXHOCTHIO MOJKIIIOYEHUS K WHTEPHET:
MMeEEeT ayJauo- U BHUJICO BXOJblI U BBIXOJbI M YHUBEpCAIbHBIC MOPTHI, MPUBOJAAMHU IS UTECHUS U
3aMmMucy KOMIAKT-IUCKOB:OCHAIIEH aKyCTUYECKUMU KOJIOHKAMU
. DKpaH NpOEKINOHHBIN
6. VYueOHo-mpakTHyecKoe U yueOHO-1abopaTopHoe 0bopyaoBanue: bapomerp,
Becsl yueOHbIe ¢ pa3HOBECAMU
KoMrnekT nocynbsl 1 IpUHAIEKHOCTEN [Tl TIPOBeIeHUs 1a00paTOpHBIX paboT , BKIIOYas OCyay,
MpernapoBabHbIE TPHUHAJICKHOCTH, MOKPOBHBIE M MpEAMETHhIE CcTekina u ap. Jlyma pydHas.
Muxkpockon . Ceer
PeaktuBbl 1 MaTepuainsl: KoMIiekT peakTBOB i 6a30BOTO YPOBHS
7. Mogenu:
Monenu penbedHbie
Jle30kcuprOOHYKIEHHOBAS KUCIOTA
HabGop mojeneii mo cTpoeHnto 0eCo3BOHOYHBIX KHUBOTHBIXMHTO3 U MEHO03 KIIETKU
OcHOBHBIE TEHETHYECKHE 3aKOHBL. Pa3sMHOXKEHHE pa3IUYHBIX Tpynn pacteHuil. Habop
«CTpoeHue KIETOK PacTeHUH, )KUBOTHBIX)»
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Myiisixu
[Tno10BBIE TENA MIISTIOYHBIX TPUOOB

Pe3ynpTaThl MCKYCCTBEHHOTO OTOOpa Ha MpHMEpPE IUJIOJOB KYJIBTYpHBIX PpacTeHUI
9.HarypayibHbIE OOBECKTHI:

I'epbapuu, wutocTpupyronre Mop(hoJorHuecKie, CUCTEMaTHUECKUE MPU3HAKH PAcTECHHIA,
HKOJIOTUIECKHE OCOOCHHOCTH Pa3HbIX IpyNIBiaxxHbIe mpenapaTsl

HaGop mukpomnpenaparoB mo Ooranuke (mpod.) Habop MukpompemapaToB 1Mo 300J0THU
(pog.)

Hab6op mukpormnpenapatoB mo o6mieid ouonoruu (6a3ossiii) 10.Komrekmmm

Bpenutenu cenbCckoX03aHCTBEHHBIX KyIbTyplICKOMIaeMble pacTeHUs U KUBOTHBIE

Mopdo-3KoJoTHYECKHE aanTallii OPraHu3MOB K cpefie ooutanus (popma, OKpacka u mp.)

MULTIMEDIA - noooepxcka kypca «buonocusn»
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3. Temaruueckoe IJIAHUPOBAHUE, B TOM YUCJIC C y‘léTOM paﬁoqeﬁ NnporpaMmMbl BOCIUTAHUSA ¢ YKa3aHUEM KOJINYIECTBA YaC0B, OTBOAUMBIX Ha

OCBOEHHE KAXKIO0¥ TeMBbl.

Paszpnen Ko - Tembl Koa- OcHoBHbIE BH/IbI /1eSIT€IbHOCTH 00y4aIOIINXCS OcHOBHBIC HANIPpABJICHUA
BO BO BOCIIMTATEIbHOIM
4acoB 4acoB AeSITeIbHOCTH
Bsenenue 1 [ToBTOPSAIOT CHCTEMY )KMBBIX OPraHU3MOB, ITaTpnoTHyeckoe BOCIIMTAHUE,
XapaKTepU3YIOT LaPCTBA )KUBOU MPHUPOJIBI M HAYKH, | TPAXKIAHCKOE BOCITUTAHNUE,
U3yYarolre OTJeNbHBIC IIAPCTBA, ONPEEIISIOT JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE,
NPaKTUYECKOE 3HAUCHNE OMOJIOTUN B COBPEMEHHOM | DCTETHYECKOE BOCIIMTAHHUE, IEHHOCTH
MUpe HAyYHOTO TIO3HaHU,POpMUpOBaHHE
KYJBTYPHI 37I0POBBS, TPYIOBOE
BOCIIHTaHHE, KOJIOTHIECKOE
BOCIIHTaHHUE
Paznen 1 6 Tema 1.1 2 XapakTepusyroT OMOJIOTHIO KaK HAyKy,e€ MECTO U [TaTpuoTnyeckoe BOCIUTAHUE,
Buonorus Kparkas ucropus POJIb Cpe/IN IPYTHX €CTECTBEHHO-HAYYHBIX Tpa)XXIaHCKOE BOCIIUTAHHE,
KaK HayKa. pa3BUTHS OMOJIOTHH JMCIIUTUIAH ,CHCTEMATH3UPYIOT pa3ielibl OMOJIOTHHA | JYXOBHO-HPaBCTBEHHOE BOCIIMTAHME,
Metoabt B 3aBUCHUMOCTH OT OOBEKTOB UCCIIEAOBAHUS U ACTETUYECKOE BOCIIMTAHUE,
Hay4qHOI'O UCCIIElyEMBbIX IPOSIBICHUH KU3HU ,BBISABIIAIOT POJIb | IIEHHOCTHU HAYYHOTO MO3HAHMS,
MO3HAHUS OTJICJIBHBIX YUEHBIX B pa3BUTHH OMOJIOTUU (dbopMupoBaHUE KyIbTYpPbI 310POBBS,
,OIIPEJEIISIOT 3Talbl Pa3BUTUS OMOJIOTUH KAK HAyKH . | TPYJOBOE BOCIUTAHUE,
Tema 1.2CymHocTb 2 OnpenenstoT NOHATHE «OKU3Hb»,XapaKTEPU3YIOT HKOJIOTUYECKOE BOCIIUTAHUE
KHU3HU U CBOHCTBA CBOICTBA JKUBOT'O U OCHOBHBIE [IPOSIBICHUS )KU3HU
KHBOT'O ,y4aTcsi OTJIMYATh )KMBOE OT HEXKHBOTO.
Tema 1.3 2 JlaroT ompezenieHre ypoOBHEH OpraHu3aliy )KUBOTO,
VYpoBHU OpraHu3anuu OIIpENIEISIIOT HEPAPXUI0 YPOBHEH OpraHu3aluu 1
KHUBOU MaTEpHH. IPOSIBJICHUS KU3HU HA KaX/IOM YPOBHE KaK IIpeIMeT
Mertozp! Ouosoruu U3y4eHHsI OMOJIOrMU. 3HAKOMSITCS C METOJIaMU
IIO3HAHUS )KUBOM MIPUPOIbI, BBIAEISS IPU 3TOM
oO11eHayYHbIe U CHEIMAIbHbIE METOIbI
UCCIIeI0BaHMS,
XapaKTepU3YIOT KaXKIbIil METOJT MCCIIEIOBAHUS B
HCTOPUUYECKOM acIeKTe
Pazpnen 2 30 Tema 2.1V ctopus 2 3HAKOMSTCSI ¢ UCTOPUEN U3YUEHHUS KIIETKH U [TaTproTHyeckoe BOCIIMTAHUE,
Knerka M3YyUYEHUS! KIICTKH. CO3/IaHUEM KIICTOYHOM TEOpUH, XapaKTePH3YIOT I'pakJJaHCKOE BOCITUTAHHUE,




Kiterounas teopust

OCHOBHBIC MOJI0KCHHUS KIIETOYHOM TCOpHUU

Tema 2.2
XUMHYECKUN COCTAB
KJIETKHA

Onpenenstor eIMHCTBO 3JIEMEHTHOTO COCTaBa

KaK OJTHO U3 CBOICTB JKMBOT'O, PAaCIPEEISIIOT
XUMUYECKHE IEMEHTHI 110 TPYyIIaM B 3aBUCUMOCTH
OT KOJIMYECTBEHHOTO MPEJCTAaBUTEIHCTBA B
OpraHu3Me, XapakTepu3yIOT POJIb OTACIBHBIX
JJIEMEHTOB

Tema
2.3Heopranmueckue
BEIIECTBA KICTKH

XapakTepu3yroT POJib BOJAbI 1 MUHEPAJIbHBIX COJIEH B
KIIETKE

Tema 2.4 JlatoT onpezneneHne U NPUBOJIAT KiIacCUPUKAIIIO
Opranuyeckue OpraHUYECKUX BEIECTB, KIacCU(PUIIUPYIOT
BemecTBa. OOuias JUMHIBI, TPUBOJAT UX XUMHUECKHE OCOOEHHOCTHU U
XapaKTepHUCTHKA. OTIPENEINAIOT OUOJOTUYECKYIO POJIb JIUITHUJIOB
JIunmm et

Tema 2.5 OnpenensroT yrieBoabl KaK KJIacC OPraHnYeCKuxX
Opranuueckue COCIMHEHUH, KIaCCU(UIIUPYIOT YIIIEBOJIBI IO

BeIlleCcTBA. YTIEBOIEL.

CTPOEHUIO, BBISCHAIOT OMOJIOTUYECKYIO POJIb

benku YIJI€BOJIOB, XapaKTEPU3YIOT OETIKU C

XUMHUYECKON W OMOJIOTUYECKON TOUEK 3PEHUS
Tema 2.6 JlatoT onpeseneHre HyKIEUHOBBIX KUCIOT Kak
Opranuueckue XUMHUYECKUX COCTMHEHUN U HOCUTENEH
BEIECTBA. HACJIEJICTBEHHOM MH(OpPMaLIUK, ONIPEIEISIIOT
HyxneunnoBsie 0COOCHHOCTHU CTPOCHUS HYKJIIEMHOBBIX KUCIIOT, UX
KHCIIOThI KJIaCCU(PUKAINIO U OMOJIOTHUYECKYIO POJIb
Tema 2.7 [IpuBoasaT oOuIMil M1aH CTPOCHUS SYKAPUOTH-
DykapuoTUdeckas YECKOU KJIETKH, JAal0T OMpPEIeIeHUs OPTaHOUIOB U

KJICTKA. ]_II/ITOHJ'IaSMa.

Opranouisl

BKqueHHﬁ, KJ'IaCCI/I(bI/II_[I/IPYIOT OpraHou/ibl B
3aBHCHMOCTH OT 0COOEHHOCTEN UX CTPpOCHUA U
ONPCACIIAAOT POJIb KAXKI0I0 OpraHon/ia B KJICTKE

Tema 2.8.Kietounoe
SIPO. XPOMOCOMBI.

JlaroT onpezeseHue sapa Kak crnocoda XxpaHeHus
HacJIe/ICTBEHHON HH(OPMAIIUM U XPOMOCOM,
XapaKTepU3YIOT KOMIIOHEHTHI s/Ipa U UX QYHKIHH

Tema 2.9

I[aIOT ONPCACIICHUC ITPOKAPHUOT U OIIPCACIIAIOT

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE,
ACTETUYECKOE BOCIIUTAHUE,
LIEHHOCTY HAay4YHOT'O ITO3HAHMS,
(dbopMUpOBaHUE KYJIBTYpPbI 3J0POBbS,
TPYOBOE BOCIIUTAHUE,
9KOJIOTHYECKOE BOCIIUTAHUE
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[MpokapuoTHueckas 0COOCHHOCTH UX CTPOCHHSI

KJIETKa

Tema 2.10 OnpenensiroT reHeTUYECKUN KO/ ¥ XapaKTePU3yIOT
Peanmzarus €ro CBOWCTBA, OMKUCHIBAIOT TAIbl peaTH3aluu
HACJIeICTBEHHOM HACJICJCTBEHHO!N HH(pOPMAIMHU B KIIETKE, ydaTcs

nHpOpMAIINHU B KIETKE

peuaTh 3a/1a4y 110 MOJIEKYJISIPHON
Ouonaorun

Tema 2.11
Hexnerounas popma
KU3HU: BUPYCHI

XapakTepu3yloT BUPYChI KaK HEKJIETOUHYIO (hopmy
AKHU3HU, ONPENIENAI0T 0COOCHHOCTU CTPOEHUS U
KU3HEACITEIIBHOCTA BUPYCOB; OIMMCHIBAKOT
YKU3HEHHBIN LIUKI BUpyca UMMYHO1e(puInTa
YeJI0OBEKa

Paznen 3
Opranusm

65

Tema 3.10pranusm —
€IMHOE TIeITOe.
Mmuoroo6pasue
OpraHu3MOB

XapakTepu3yrT OPraHu3M Kak OJIMH U3 YPOBHEU
OpraHu3aIuH JKHUBOTO, KIACCH(PUITUPYIOT
OPraHu3MBbl M0 KOJIUYECTBY KJIETOK U CTENEHU CBS3U
MEXAY HUMU

[TaTpnoTHyecKkoe BOCIIUTAHMUE,
rpakIaHCKO€ BOCIIUTAHUE,
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE,
ACTETUYECKOE BOCIIMTAHNE,

LIEHHOCTH Hay4YHOTO MTO3HAHUS,
(dbopMupOBaHUE KyIbTYpPbI 310POBBS,
TPYAOBOE BOCIIUTAHUE,IKOJIOTMUECKOE
BOCIIUTaHUE

Tema 3.2.06men
BEIIECTB U MpeBpa
LICHHE SHEPTUH.
DHepreTuYecKuii 0OMeH

XapakTepu3yloT 0OMEH BELIECTB KaK OJIHO U3
CBOWCTB )HBOT0, ONpeAeIIoT posib AT®D B
OpraHu3Me, 3aiCcbIBalOT OCHOBHOE SHEPTETUYECKOE
ypaBHEHUE, OMUCHIBAIOT 3TAIlbl SHEPreTHUYECKOTO
oOMeHa

Tema 3.3 XapakTepu3yloT IJIaCTUYECKUN 0OMEH Kak dTar

[TnacTuyeckuii oOMeH. o01mrero oOMeHa BelecTB, KiaccuGuiupyoT

doTtocuHTE3 OPraHU3MBbI 110 TUIAM MTUTAHUS, OITUCHIBAIOT
doTocuHTE3 IO (ha3am, BBISBIISS IPOIIECCHI,
MpoTEeKaIIre B KaxA0H ¢a3e, onpeaensor
Ounonorudeckoe 3HadeHne poTocuHTes’a

Tema 3.4 XapakTepusyloT POCT U Pa3BUTHE KaK MPOSBICHHE

Jlenenue kiaeTku. MuTo3

JKH3HHU, KJ'IaCCI/I(pI/II_II/IpyIOT THIIBI KJICTOYHOT'O
ACJICHUS, OIIPCACIIAIOT JKM3HEHHBIN IIUKJI KJIETKU U
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MHUTOTHYCCKHI IHUKJI, OITMCBIBAIOT 3Tallbl
MHUTOTHUYCCKOI'O IMKJIa, BBISABJIAIOT 3HAYCHHUC MHUTO3a

Tema 3.5
PasmHuoxeunune: 6ecroiioe
U II0JIOBOE

OnpenensroT pa3MHOXKEHUE KaK CBOMCTBO YKHBOTO,
BBIJICTISTIOT CIIOCOOBI Pa3MHOKCHHS

nu XapaKTepI/IBYIOT Ka)KI[I)II\/JI U3 HUX, BBIABIAIOT
0COOCHHOCTH M 3Ha4YCHHE OCCIIOJIOr0 U IT0JIOBOIO
croco00B Pa3MHOKEHUS

Tema 3.6
OO6pazoBaHUeE MOJOBBIX
KJIETOK. Melio3

XapakTepu3yroT MOJOBBIE KIIETKH, BBISABIISSA
0COOEHHOCTH UX CTPOCHUS, K MEHO03 KaK croco0
KJI€CTOYHOI'O JACJICHUA, OIIMCBIBAIOT MeHO03 II0
CTaausiM, BBISABJIAIOT MECTO Meno3a B mpouecce
ramMeToreHes3a

Tema 3.7 Jarot onpeaeneHne om0 I0TBOPEHHUS,

O1u1010TBOpEHNE KJIACCU(DHUITUPYIOT )KUBOTHBIX 110 CITOCOOaM
OTUTOIOTBOPEHUS OIMCHIBAIOT MPOTIECC TBOWHOTO
OTUTOIOTBOPEHUS Y IIBETKOBBIX PACTEHUH, BBISBIISIOT
OHMOJIOTHYECKOE 3HAYEHHE OTUIOA0OTBOPEHUS

Tema 3.8 Jlarot ompeenieHne OHTOTeHe3a, ONPEACIISIOT €T0

NnnuBuayansHoe 3Tarnbl U OMUCKHIBAIOT MPOIIECCHI, MPOUCXOIAIINE Ha

pa3BUTHE OPraHU3MOB

Ka)KIOM JTalle

Tema 3.9.0HTOTCHE3
YeloBeKa.
PenpoayktusHoe
3J10pOBbE

XapaKTepI/ISYIOT 0COOEHHOCTH 3TAIlOB OHTOT'€HE3a
YCJIOBCKA, OIMUCBIBAIOT IIPOLECCHI, TPOUCXOAAIINE HA
KaXXJ10M 5Tall€, BBIABIIAIOT BJIIMSIHUEC HUKOTHHA,
AJIKOI'OJIsA 1 HAPKOTUYCCKUX BEIICCTB HA pa3BUTUC
YCI0BCKa

Tema 3.10.I'eneTunxa -
HayKa 0 3aKOHOMep-
HOCTSIX HACJIEACTBEH
HOCTH ¥ H3MEHYHBOCTH.
I'. Meunnenb
OCHOBOITOJIOKHUK
redetuku. [Ipodeccus —
TCHETHK.

OmnpenenstoT reHeTHKy Kak oauH u3 Pa3nesios
OHMOJIOTHH, BBISBIISIIOT POJIb TCHETUKHU B PA3BUTHH
OMOJIOTHH, XapaKTePU3YIOT HACTIEACTBEHHOCTh
M3MEHYMBOCTE KaK CBOMCTBA )KUBOT'O, BEISICHSIIOT
pouib I'. Mennienst B pa3BUTHUHM F'€HETUKHU

Tema 3.11

XapakTepu3yroT 0cOOEHHOCTH MOHOTHOPUIHOTO
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3aKOHOMEPHOCTH

CKpELIUBaHMs, IEPBBII U BTOPOM 3aKOHBI MeH e,

HacJIeI0BaHUsl. 3aKOH YUCTOTBI FaMeT, yyaTcsl peliaTh 3a1a4i Ha
MonorubpunHoe IIEPBBIN U BTOPOH 3aKOHBI Menaens

CKpeIlMBaHHE

Tema 3.12 XapakTepusyroT TpeTuil 3aKkoH MeHpens, 1atT
3aKOHOMEPHOCTHU OTIpE/IeJICHUE aHAJIM3UPYIOLEr0 CKPELMBaHUs
HacJIeI0BaHUsl. Y OTIPEJETISIOT €ro 3HaUeHHE, yuaTcs peliaTh 3a1a4u
JurubpuHoe Ha JUTUOpUIHOE CKpellMBaHNe

CKpeIllBaHHe

Tema 3.13 XapakTepu3yIoT MOJI0KEHUS XPOMOCOMHOM TEOpUH
XpoMOCOMHast TeopuUs HACJIEJICTBEHHOCTHU U y4aTCs peliarh 3a/1auu Ha
HACJIEICTBEHHOCTH CIIETVIEHHOE HacJeI0BaHue

Tema 3.14 Jarot onpeeneHre MOHATUICTCHOMY, 3HAKOMSITCS C
CoBpemMeHHbIE THTIAMH B3aUMOJIEHCTBHS T€HOB

IpEACTaBJICHHUA O TCHE U
T€HOMC

B I'CHOTHIIC

Tema 3.15
T'enetnka noina

JlatoT onpezneneHue mnojia, 3HaKOMSTCS €
XPOMOCOMHBIM OIIPEICIICHUEM T10J1a, XapaKTePU3YIOT
ayTOCOMBI U MOJIOBBIE XPOMOCOMBI, F€TePOTaMETHBIH
¥ TOMOTaMETHBIN TOJI, y4aTcs pelaTh 3aJaud Ha
CIIETUICHHOE C [0JIOM HAcJIeI0BaHUe

Tema 3.16
N3MeHYHnBOCTE:
HacJeACTBEHHAs

M HEHAcJeACTBEHHAS

JlaroT onpeencHrue K3MEHIUBOCTH,
KJIACCH(PHUIIMPYIOT BUIBI H3MEHYMBOCTH U BBISBIISIOT
UX 0COOEHHOCTH

Tema 3.17.I'enernka u
3JI0POBbBE YEJIOBCKA

3HaKOMSTCS C HaCJICICTBCHHBIMU 3a00J1€BaHUSIMHU
YCJIOBCKAa U METOAaMM UX HpOCI)I/IJIaKTI/IKI/I

Tema 3.18.Cenexiust:
OCHOBHBIE METOIBI U

OHpe,Z[eJ'IHIOT CCJICKIIUIO KaK HAYKY, BBISIBJIAIOT €€
3HAYCHHUC IJId YCJIOBCKA, IAar0T OIIPCACIICHUA COPTa,

JOCTHKEHUS HOPOJIbI ¥ IITAMMA, 3HAKOMSITCS C LIEHTpaMu
IPOMCXOXKAECHUS KYIbTYPHBIX pacTeHU# U posbio H.
W. BaBwiioBa B pa3BUTUU T€HETHKH U CENIEKIUH,
OIMCBIBAIOT OCHOBHBIE METO/Ibl CEJICKLIUU

Tema 3.19 JlaroT onpeseneHrne OUOTEXHOJIOTUH, 3HAKOMSITCS
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buorexnonorns:
Hoctmxenus u
MEPCIEKTUBBI PA3BUTHUSA

Cc €€ P33)Ie.]'[aMI/I 1 OCHOBHBIMHU HAITPABJICHUAMMU CC
Pa3sBUTHUA, 4 TAKIKC C STUICCKUMU ACIICKTAMU
PasBUTUA OHMOTEXHOJIOTUU

11 xkiaacc

Paznen 1. 64 Tema 1.1. Pa3zButue OneHuBaroT BKJIAJ] pa3IMYHbIX YUEHBIX B Pa3BUTHE
Bun OMOJIOTHH B OMOJIOTUH, OIIPENIENISIIOT POJIb
JIOJIAPBUHOBCKHN K. JIunnes B pa3Butuu cuclemaTiku, 0ObSICHSIIOT
nepuos. Pabora IPUHLIMIBI OMHAPHON HOMEHKJIATYPBI,
K. JInnnes OIIPENEIAIOT MOHATHE «3BOJIIOIMOHHOE YYEHUE»
Tema 1.2. XapakTepu3yrT COJIEp)KaHUE U 3HAUCHHUE
DBOJIIOLMOHHAS 3BOJIIOLIMOHHOM Teopuu Jlamapka

teopus XK. b. Jlamapka

Tema 1.3. Tlpennocelnku

OHeHI/IBaIOT €CTCCTBCHHO-HAYYHBIC U COITUAJIBHO-

Bo3nukHOBEeHUS SKOHOMUYECKHE MPENOCHIIKA BO3SHUKHOBEHHS
YUYCHHS Teopuu JlapBUHA U XapaKTepU3yIOT BKJIA]
Y. JlapBuna OTIENbHBIX MpeamnecTBeHHUKOB Y. J[apBuHa

B Pa3BUTHUE IBOJIIOLMOHHBIX UJEH
Tema 1.4. XapakTepu3yrT CoJIep >KaHUe IBOJIIOITMOHHON
DBOJIOLMOHHAS Teopu [lapBuHa, CpaBHUBAIOT HEOIPEACIICHHYIO
Teopus U OTIpE/ICTICHHYIO0 U3MEHUNBOCTh, €CTECTBEHHBIN
Y. JlapBuna Y UCKYCCTBEHHBIA 0TOOP, (GOPMBI

OOpBbOBI 3a CYIIECTBOBAHUE
Tema 1.5. Bun: OnpenenstoT NOHITHE «BU U XapaKTEPU3YIOT
KpUTEPUU U KpUTEpUHU BUJA, OIUCHIBAIOT 0cO0ei BHIa 1O
CTPYKTypa pPa3IUYHBIM KPUTEPUSIM

Tema 1.6. lomynsus
KaK CTPYKTYypHas
eIMHNLIA BUOA

OHpe,Z[eJ'IHIOT IOHATHUC KMOIYIANUA»H BBISICHAIOT,
YTO TAKOC CTPYKTYypa MOIYJIALNH,0IIMCBIBAOT
MNOMYJIALUIO ITO TTOKAa3aTCIISIM,XapaKTCPU3YIOIIIUM €€
YUCJICHHOCTD

Tema 1.7. lonmynsus
KaK €MHUIA YBOJIIOLUN

OHpe)leHﬂIOT IMMOHATHS «QJICMCHTapHasA CAUHULA
9BOJIFOIIUNY, «QJICMECHTAPHOC 5BOJIFOIITMOHHOC

SABJICHHUCY), «MAaTCpUaJl 5BOJOIHN; OITUCBIBAIOT
MOMYJIANUIO IO KPUTCPUAM, COOTBCTCTBYIOIIIUM

ITaTpuoTHyecKO€ BOCIIUTAHUE,
I'PAKIAaHCKOE BOCIIUTAHHUE,
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE,
ACTETUYECKOE BOCIIUTAHUE,
LIEHHOCTH HAy4YHOT'O ITO3HAHMS,
(dbopMHUpOBaHHE KYJIbTYpPbI 3J0POBbS,
TPYIOBOE BOCIIUTAHUE,
HKOJIOTMYECKOE BOCIIUTAHUE
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TMOHATHUIO «QJICMCHTApHAas CAWHUIA SBOJIOLIUI)

Tema 1.8. dakTopbl
9BOJIOLIUU

OmnpenenstroT moHATHE «(HAKTOPBI FIBOIIOLUIY,
XapaKTePU3YIOT OT/ACIbHBIE (DAKTOPBI FBOIOIHH

B COOTBETCTBHUH C TPEACTABICHUSIMH CHHTETHYECKON
TEOPHUH IBOJIIOLIUH, TPOBOJISAT

CpaBHUTENILHBIN aHATN3 (AKTOPOB IBOJIIOIHHU B
teopusix Jlamapka, JlapBuHAa U CHHTETUYECKOM
TEOPHUH IBOJIIOIIUHU

Tema 1.9.
EcrecTtBennHsIit 0TOOP-
rJIaBHAs

JBIDKYINAS CHJIa

OnpenensfoT MOHATHE «eCTECTBEHHBIA 0TOODY,
BBLICTISTIOT (DOPMBI €CTECTBEHHOTO 0TOOpa U
JaI0T UX XapaKTEpUCTUKY, XapaKTEPU3YIOT
060pb0y 3a CyIIECTBOBAHHE KaK MPEINOCHIIKY

JBOJIIOLAN €CTECTBEHHOT0 0TOOpa
Tema 1.10. OnpenensiroT NOHITHE «alaNTalus», 3HAKOMSITCSA
Ananranus ¢ kaccuduKauen aganTaui, XapakTepu3yoT

OpraHu3Ma K
YCIIOBHSIM OOUTAaHMS
KaK pe3yibTaT

pa3IUYHbIE aTalTaIl[ii ¢ TOUYKH
3peHUs] UX OTHOCUTEINILHOM 11e71ecO00pa3HOCTH,
MPUBOJIAT IPUMEPHI PA3IUYHBIX aJalTallHii

NEUCTBUS

€CTECTBEHHOIO

oTbopa

Tema 1.11. OnpeaensroT NOHATHE «BHA000pa30Ba
BumooOpa3zoBanue HUE», 3HAKOMATCS ¢ hopMaMu, crioco0aMu U
KaK pe3yyibTar MEXaHHU3MaMH BHI000pa30BaHus, TAIOT
9BOJIIOIUH XapaKTePUCTHKY (DOPM H CITIOCOOOB

BI/I,Z[OO6paSOBaHI/I$I

Tema 1.12. CoxpaHnenue

3HaKOMSTCS C HaIIpaBJICHUAMU 3BOJIOLIUU U

MHOT000pa3us JAI0T UX XapaKTEPUCTUKY, ONIPEAEISAIOT

BHJIOB KaK OCHOBa HEO0OXOIMMOCTh COXpPaHEeHUs OHOPa3HOOOpa3Us
YCTOMYUBOTO

pa3BUTHUA

o6uocdepsl

Tema 1.13. [TOBTOPSAIOT MOHATHUS «IBOJIIOLUS», «PE3YJIBTAT
JlokazarenbcTBa 9BOJIIOLIUNY, KIACCU(PHUIHUPYIOT 10Ka3aTeIbCTBA
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SBOJIIOLIUT HBOJIIOIIMOHHOTO TPOIIECCa, XapaKTepU3yIOT

OpPraHu4ecKoro pa3MYHbIe I0Ka3aTeIbCTBA U

MUpa IPUBOJIAT NPUMEPHI JOKA3aTEIbCTB

Tema 1.14. Pa3Butue 4 3HAKOMSITCS C CYIIECTBYIOIIMMH B3TJIsSAaMH Ha

MpeCcTaBICHUN IPOMCXOXKACHUE KU3HH, OTIBITAMH, JI0KA3bIBAIOIIIUMHU

0 TIPOUCXOKICHUN HEBO3MO)XHOCTh a0MOTEHE3a B COBPEMEHHBIX

KU3HU Ha 3emiie YCIOBHSIX

Tema 1.15. 5) 3HAKOMSITCS C COBPEMEHHBIMHU B3TJISIaMH Ha

CoBpemMeHHbIE MPOMCXOXKIACHUE KU3HHU, XapaKTePU3YIOT

MIPECTaBICHHS 9Tarbl OMOXMMHUYECKON IBOJIOIMN U paHHEH

0 BO3HUKHOBEHUH OMOJIOTUYECKON IBOJIOLUN

KHU3HU

Tema 1.16. 9 3HAKOMSITCSI C TEOXPOHOIOTMUECKOH IIKaJIOH,

PasBurtne xxu3Hu JOHAMHU, dPaMU ¥ MIEPHUOIAMH, XaPAKTEPUIYIOT

Ha 3emute OpPraHUYeCKU MHP B pa3IHIHBIE 3PBI U
neproibl. BEISBIIIIOT OCHOBHBIE apOMOP(O35bI

Tema 1.17.T'unioTe3bt 3 OrnpeaensroT NOHATHE «aHTPOTIOTEHE3)

IIPOUCXOKICHUS Y 3HAKOMSTCS C CYIIECTBYIOIMMU TUIIOTE3aMHU

4esoBeKa IPOMCXOXKAECHUS YelOoBeKa

Tema 1.18. 3 XapakTepu3yrT MECTO YEIOBEKa B KUBOU

[Tonoxxenue IPUPOJE, BBISABIISAIOT YEPThI CXOJCTBA C

YeJioBeKa B CUCTEME IPEJCTaBUTENISIMU APYTUX TAKCOHOB, a TAKXKe

AKHMBOTHOTI'O MHpa OTJIMYUTEIbHbIE OCOOCHHOCTH YEJI0BEKA

Tema 1.19. 5 OIUCBHIBAIOT CTAAUH 3BOJIIOIAN YEIOBEKA

OBonmonus U XapaKTepU3yIOT 3Talbl aHTPOIIOTeHEe3a.

Yenoeka Bbo1iensitor u xapakrepusyroT (GakTopsl
aHTpOIIOreHe3a

Tema 1.20. 3HAKOMSTCS C MEXaHU3MOM pPacooOpa3zoBaHUs

Yenoseueckue 5 U €IMHCTBOM IPOUCXOXKJICHUS pac U Ha ITON

pachl OCHOBE JIENIAI0T BBIBOJI O BUJIOBOM €MHCTBE
YeJI0BeUeCcTBa U MPUCTIOCOOUTETHPHOM 3HAUCHUH
PAacOBBIX MPU3HAKOB

Pazgen 2. 32+6 Tema 2.1. Opranusm 5+1 OnpenensroT NOHATUS «IKOCUCTEMAY, [TaTproTHyeckoe BOCIIMTAHUE,
Okocucrema | (pe3epB | U cpera. (pesep | «dxonoruueckuit paxrop». Knaccudunupyror n I'pakJJaHCKOE BOCITUTAHHUE,
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DKOJIOTHYECKHE B) XapaKTepU3YIOT SKOJIOTUYECKHE (DaKTOPHI. JTyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE,
(baxTopsl 3HaKOMSTCS C IOHATHSIMH «IIPEJIEIIbl BHIHOCIMBOCTU | 3CTETHYECKOE BOCTIUTAHHE,
», «30HA ONTHMYMay, «OTpaHUYMBAIONMN (hakTop» [EHHOCTH HAayYHOTO MO3HAHMUS,
Tema 2.2. 5+1 BrIgenstor u XxapakTepu3yrT a0HOTHUSCKUE (dhopMUpOBaHHE KYJIBTYPHI 310POBbS,
Abuotnueckue (pe3ep | GaxTopbl, ONPEACTSAIOT aJaNTANK Pa3InIHBIX TPYAOBOE BOCIUTAHUE,
(baxTopsI cpeasl B) OpPraHu3MOB K a0HOTHYECKUM (PaKTOpaM HKOJIOTMYECKOE BOCTIUTAHUE
Cpeabl, MPUBOJIAT IPUMEPHI aIalTallui K
WHTEHCUBHOCTH JICHCTBHS PA3IMYHBIX a0MOTHYECKAX
dakTopoB
Tema 2.3. buotnveckne | 5+2 3HAKOMSITCSI C MHOTOOOpa3ueM MEKBUIOBBIX
(baxTOpsI cpebl OTHOIIEHHUH B IPUPOJEC, XapaKTEPU3YIOT
(pe3ep | MEXXBUIOBBIC OTHOIICHHS U TIPUBOISAT IPAMEPHI
B) pa3IMYHBIX MEKBHIOBBIX OTHOIIICHHUIA
Tema 2.4. Ctpykrypa 5) XapakTepu3yrT CTPYKTYPY IKOCUCTEMBI
9KOCHCTEM U onpeAensioT QyHKIIMOHATBHYIO POJIb KaXKIO0T0
KOMTIOHEHTA
Tema 2.5. IlumeBbie 3+2 OnpenenstoT NOHITHUS «ITUIIEBas LEMbY,
cBs3u. Kpyrosopor (pe3ep | «nuieBas ceTb» U «TPOUUECKUN YPOBEHbBY,
BEIIECTB U MOTOK B) IPUBOJAAT IPUMEPBI OPraHU3MOB, PACIIOI0KEHHBIX
SHEPIUU B HKOCUCTEMAX Ha pa3HbIX TPO(YUUECKUX YPOBHSIX,
KJIacCU(ULHMPYIOT U XapaKTEPU3YIOT IUILEBbIE
1enu, GopMyJIupyIOT NPAaBUIIO HKOJIOTHUECKON
UpaMUIbI
Tema 2.6. ITpyunHbI 3 OnpenenstoT NOHITHE «CYKIIECCHUSI», BBISICHSIIOT
yCTOMUUBOCTH IPUYMHBI U 00IIHEe 3aKOHOMEPHOCTH CMEHBI
U CMEHBI 3KOCHCTEM 9KOCHCTEM
Tema 2.7. BnusHue 3 3HAaKOMSATCS € HKOJIOTMUECKUMH HapYLIECHUSIMH,
YeJloBeKa Ha XapaKTepU3yIOT arpOLeHO3bl U 0COOEHHOCTH
9KOCHUCTEMBI UX CYIIECTBOBAHMS
Tema 2.8. buocgepa 3 OnpenaenstoT noHsATHE «OHOChEpay,
rio0anbHas BBISICHSAIOT COCTaB, CTPYKTYPY U I'PaHUIIBI
IKOCUCTEMA O6uocdepsl, a TakKe 3aKOHOMEPHOCTH
pacrpeiesieHus! )KUBOTO BelllecTBa B buocdepe
Tema 2.9. Ponp 3 XapakTepusyrT pOJjb )KMBOTO BEIIECTBA
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JKHUBBIX OpPraHu3MoOB

B Onocdepe, 3HAKOMSITCS ¢ KPYTOBOPOTOM

B Onocdepe pa3IMYHBIX BElIeCTB B Onocdepe, NOHATHEM
«Hoochepar
Tema 2.10. XapakTepu3yloT BIUSHUE YeJIoBeKa Ha ouocdepy,

buocdepa u genosek

IIPUBOJIAT IIPUMEPHI IIPSIMOTO U
KOCBEHHOTO BJIMSTHUS YeJIOBEKa Ha bnochepy

Tema 2.11.OcHOBHEIE
9KOJIOTHYECKHE
poOIeMBI
COBPEMEHHOCTH

3HAKOMSITCS C OCHOBHBIMH DKOJIOTHUYECKUMHU
npobaeMaMu

Tema 2.12. Ilytn
pELIeHUS SKOJIOTHUECKUX

OnpenenstoT MOHATHE «YCTONYMBOE Pa3BUTHEY,
HaMe4aroT BO3MOYKHBIE ITyTH PELIEHUs

mpobiem. 10 IKOJIOTHYECKUX
9KOJIOTHUECKUX npo0iem
npodeccuil.
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