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HOPMATUBHBIN CpoK oOydenus 2 roja 10 mecsiies

Ha 0a3e OCHOBHOIO 00111eT0 00pa3oBaHuUs




Pabouast mporpamma yueOHOW NUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHU C TPEOOBaHHUSIMHU
@DenepanbHOTO  TOCYNAPCTBEHHOTO  O0pa3oBaTeNbHOrO  CTAaHAApPTa  CPEAHEro  o0Imero
obpazoBanus (IIpukaz MwunoOpazoBanuss Ne 413 or 17 mas 2012 roma ¢ W3MEHEHHSIMHU U
JononHeHusMu ot 29 wuroHs 2017 roma) M Ha OCHOBAaHUM IPUMEPHON MpPOrpamMmbl
oOmieoOpazoBarenbHOi qucHuIiHbl «EctecTBo3nanue. buonorus» ans nmpodeccuoHaTIbHBIX
o0Opa3oBaTeNbHbIX oOpranuszanuii, pexkomenayemon OI'AY «PUPO» (mporokonm Ne3 or
21.07.2015) nns peanmmzaruu OITOIT o mpodeccun 38.01.02. IIpomaser, KOHTposIep-KacCup

¢ mnomyuenuem cpeadero ooOpasoBanus (IIIIKPC), ¢ yueTtoM mnpumepHO OCHOBHOM
o0pa3oBaTeNbHOIl MpOrpaMMbl CpelHero o0miero o0pa3oBaHUS, OJOOPEHHON pelIeHUueM
deaepanbHOro y4eO0HO — METOJAMYECKOTO O0BEAMHEHUS 110 001eMy 00pa30BaHUIO (MIPOTOKOJ OT
28 urons 2016r. Ne 2/16-3).

Opranm3zanus-pazpadoruuk: 'AIIOY «bpsHCKUN TEXHUKYM MUTAHUS U TOPTOBIIA.

PazpaboTumk:
bpsaueBa A.A., npenoxaBarens Ouonoruu/xumun ['AIIOY «bpsHCKHI TEXHUKYM HHUTaHUS U

TOPTOBIIN».
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1. HACHOOPT IPOI'PAMMBI YYEBHOU JAUCIHUAITINHBI
Bbuoaorus

1.1. O6s1acTh NPUMEHEHHUs] IPOTPAMMBI.

PabGouas mnporpamma y4eOHOM TUCHUIUIMHBI SBJISETCS YacTbI0 OCHOBHOM
npodeccruonansHoit oOpazoBatenbHON Tporpammbl [ITIKPC B cooTBercTBUU C
dI'OC COO g peamuzanuu OOIT CITO mo mpodeccun  38.01.02. IIpomaser,

KOHTpPOJIEP-Kaccup.

1.2. MecTo y4eOHOM QUCHMILIMHBI B CTPYKTYpPe OCHOBHOM NMpPogeCcCHOHAIBLHOM
o0pa3oBaTeJbHOW AUCHUIIMHBI: JUCIUIUIMHA BXOJIUT B 00I€00pa3oBaTEIbHBIN
UKIL

1.3. Ileau, miaHupyemble¢ IpeAMeTHbIC Ppe3yJabTaTbl OCBOCHHMS Y4eOHOM
AUCHUIIHHBI.

Copepxanue mnporpamMmbl  «buosjorus»  HampaBiaeHO Ha  JOCTH)KEHHE
CHEQYIOIINX LeJIei:
-OCBOCHHE 3HAHMM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
METO/IaX €CTECTBEHHBIX HAYyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HICSIMH U
JOCTHIKEHHUs €CTECTBO3HAHHUSI, OKA3aBIIMMH OINPENEIICHHOE BIMSHUE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTU;
-OBJIa/ICHUE YMEHUSIMH IPUMEHSATh MOJyYE€HHbIE 3HAHUS JJI1 O0BSICHEHUS SBICHUM
OKpY’KaIOIIETO MHUpa, BOCHPUATHS HH(POPMALMU ECTECTBEHHO-HAYYHOIO U
npo(eCcCHOHANBHO 3HAYUMOTO  COJIEP)KaHHUS; PA3BUTHE MHTEUIEKTYyallbHbIX,
TBOPYECKHUX CIHOCOOHOCTEH M KPUTHMUECKOIO MBIIUICHUS B XOJ€ IPOBEACHUS
MPOCTEHIINX HCCIIEIOBAHUI. AHanu3a SIBIICHUI, BOCHPUITUS U HHTEPHpETAlUU
€CTECTBEHHO-HAYYHOU MHQOpMaLnK;
-BOCIIUTaHUE YOEXKACHHOCTHU M BO3MOXXHOCTU IO3HAHMSI 3aKOHHOW MPUPOIBI U
WCIIOJIb30BAHUS JOCTUKEHUN €CTECTBEHHBIX HAayK ISl pa3BUTHUS LUBUIM3ALUUA U
MOBBIIICHUS Ka4eCTBa KU3HU;
-IPUMEHEHHE €CTECTBEHHO-HAYUHbIX 3HAHUIN B MPO(ECCUOHATBHON NEATEIbHOCTH
Y TIOBCEAHEBHOM >KM3HU Mg OOecreueHus 0e30MacHOCTH KU3HENEATEeIbHOCTH;
IPaMOTHOTO HCIIOJb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3J0POBbS,
OKPYXaroUIEH CPeIbl.

OcBoeHue coaepkaHusi y4deOHOM aucuuIInHbl «buonorus» obecnedynBaeTt
JNOCTH)KEHHE CTyACHTAMH CIIEYIOUMX MPEeAMETHBIX Pe3yJbTATOB:
- c(hopMHpPOBAHHOCTH MPEJCTABICHUNA O POJIM U MECTe OMOJIOTUU B COBPEMEHHOM
Ha
- Y4YHOI KapTHHE MHpa; TOHUMaHHE poJid OUOJIOTUH B (POPMUPOBAHUM KPYTro30opa
¥ (YHKIHMOHATBHOW TPaMOTHOCTH JJI PEIICHUS MPAKTUUYECKUX 3a/1a4;
- BJIQJICHUE OCHOBOIMOJIATAIOUIUMU TOHSATHUSIMUA U TPEACTABICHUSAMU O >KUBOU
MIPUPOJIE, €€ YPOBHEBOM OpPraHM3alMM M DBOJIOLUHU; YBEPEHHOE ITOJIb30BAHUE
OMOJOTMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;



- BJAJEHUEOCHOBHBIMM METOJAMU HAYYHOIO MO3HAHMS, HUCIOJIb3YEMbIMH IIPU
OMOJIOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U D3KOCUCTEM: OIHMCAHHEM,
M3MEPEHUEM, TTPOBEJCHUEM HAOJIO/ICHUI; BBISIBICHUE W OLICHKAa aHTPOMOTECHHBIX
VW3MEHEHUN B IPUPOJIE;

- c(hOpMHPOBAHHOCTh yMEHHUH OOBSCHATH pPE3yIbTaThl OHOJIOTHYECKUX
HKCIEPUMEHTOB, PEIIaTh JIIEMEHTAPHbBIE OMOJIOTMYECKUE 3a0aUH;

- c(OpMHUPOBAHHOCTH COOCTBEHHOW IO3HIIMH TIO0 OTHOIICHHUIO K OMOJIOTHYECKOM
uH-  (dopmaly, MOJydyaeMOM U3  pa3HbIX HCTOYHUKOB, TJI00aJbHBIM
HKOJIOTHYECKUM ITpoOIeMaM U MyTSIM UX PEIICHUS

B pe3ynbraTe 0CBOSHHSI TUCHUIUIMHBI OPMHUPYIOTCS OOITHE KOMIIETEHIUH:

Kon HanMeHoBaHue 00IIUX KOMIIETEHIIUHA

OK 02 Vcnonb30BaTh  COBpPEMEHHBIE  CpelcTBa  IOMCKA,  aHalu3a U
uHTepnpetanu  uHGopmanuu.  Mcmonb3oBath  MH(DOpPMAIMOHHBIC
TeXHOJIOTUU JIJISl BBIMTOJTHCHUS 33124 MPO(ECCHOHAIBHOMN IeITEeITHHOCTH.

OK 04 D dhexkTuBHO B3aUMOECHCTBOBATh U pabOTATh B KOJJIEKTUBE U KOMaH/IE.

OK 05 OCyIIECTBIIATH YCTHYIO U MTUCbMEHHYIO KOMMYHHUKAIMIO Ha
roCyIapCTBEHHOM s13blke PO ¢ y4€TOM cOLManbHOIO U KyJIbTYPHOIO
KOHTEKCTA.

OK 06 [IposBIATE TI'PaKIaHCKO-NIATPUOTUYECKYIO ITO3HUIMIO JEMOHCTPUPOBATH

OCO3HAHHOC IMOBCACHHWEC HAa OCHOBC TpaJUIIMOHHBIX O6HIC‘I€JIOB€‘ICCKI/IX
HeHHOCTCﬁ B TOM 4YHCJIC C y‘{éTOM rapMOHHU3alIUN MC)KHAIIUMOHAJIBHBIX U
IMCKPEIIUTUO3HBIX 0THOHI€HI/II>1, MMPUMCHATH CTaHOapThI

AQHTUKOPPYNLIMOHHOTO
[TOBEJICHMSI.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM QUCHMILUIMHBI M BHAbI Y4eOHO padoThI

3a4deTa

Bup yyeOHoi padoThI O0bem
4acoB
O0bem nporpaMmmbl 72
B TOM YHCJIE:
TEOPETHUECKOE O0yUeHHE 36
1ab0paTOpHBIC 3aHITHS 0
MPAaKTHYECKHUE PadOTHI 34
camocTosITenpHas paboTa 0
KOHCYJIbTAIllUU 0
I[IpomexyTouHas arrecrauus B popme 1udpPpepeHInPOBAHHOTO 2




2.2. TemaTu4ecKMil IJIAH U COIEP:KAHME YUEOHOM TUCUHMILIIMHBI

npakTHyeckas pabora)

@ =
H Copep:xaHue y4e0HOr0 MaTepHaa, JaGopaTopHble padoThHI H MPAKTHYECKHE 3aHATHS, = z g
anMEHOBaHMe Pa3Iea0B H TeM = Tun 3ansaTHs g5
caMocTosITeIbHast padoTa 00y4Yaronuxcs g S =
2 g3
e =
1 2 3 4 5

OJ. 13 bBuoJjorus 72

Pa3nen 1. Buosorus kak Hayka. JKuBble cMCTeMbI M MX OpraHu3anus. 2

Tema 1.1. buosnorus B cucreme Hayk. buosorus kak Hayka. CBsi3u OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH M JIPYTHMMHU €CTECTBEHHBIMH

OO011ast XapaKTepUCTHKA KU3HU. HayKamu, Quiocopuel, penurueld, 3TUKOM, SCTETHKO M npaBoM. Posib Ouonoruu B (GopMuUpOBaHHU
COBpEMEHHOW Hay4yHON KapTuHbI Mupa. CucreMa OMOJIOrMYecKHMX HayK. MeToabl MO3HaHHS >KUBOH KoOMGHHADOBAHHELH YPOK
npuponsl  (HaOJroneHHe, SKCICPUMEHT, OIMCaHue, H3MepeHHe, Kiaccu(uKauus, MOJAEIUPOBAaHUE, 2 ) ~ |OK02.
cTaTucTHYecKass o00paboTka naHHBIX). JKuBbIe cHCTeMBl (OMOCHCTEMBI) Kak TIPEAMET W3YUYCHHUS (ypoic-stexiu, ypok
ononornu. OTnnuume XHUBBIX CHCTEM OT HEOpraHWdeckod mnpuponsl. CBoiicTBa OHMOCHCTEM H HX| mpaKTieckas padora)
pasHOOOpa3ue.YpOBHH  OpraHm3aliid  OHOCHCTEM:  MOJIEKYJSIDHO-TEHETHUCCKHMH,  KIIETOYHBIMH,
OpTaHM3MEHHBIN, OMYJSIIMOHHO-BHOBOH, 9KOCHCTEMHBIN (0O - TeOLICHOTHIECKHH), OmocdepHBIii.

Pa3znen 2 XuUMHYECKHUI COCTAB H CTPOEHHE KJIETKH 12

Tema 2.1. XUMUYECKHI COCTaB KIJICTKH. XWUMHYECKHE BIIEMEHTHI: MaKpO3JIEMEHTHI, MHKPOJIEMEHTH. Boaa u

XUMHUYECKHUI cOcTaB KICTKH. Bona MHUHEpalbHble BellecTBa. DYHKIMHM BOJAbI M MHUHEpaJbHBIX BelIeCTB B Kierke. [lomaepxkanue| 2 YPOK COBCpIICHCTBOBAHH

1 MUHCPAJIbHBIC BCICCTBA. OCMOTHYECKOTO Haanca. 3VH (ypok — mpakTikym)

Tema 2.2. benku. CocTtaB 1 cTpoeHuHe OEKOB. AMUHOKHCIIOTBI — MOHOMEpBI OesikoB. HezaMeHHMbIe U 3aMEHUMBbIE

benxu. CocTaB U cTpoeHHE OETIKOB. AMHHOKHUCIIOTBI. AMHHOKHCIOTHBIMH COCTaB. YPOBHH CTPYKTYpHl OENKOBONH MOJEKYJIHI (TepBHYHASA,

'Yriesoasl. JInnumsl. BTOpHYHAs, TPETUYHAs W YETBEPTUUHAs CTPYKTypa). XMMHUECKHe CBoicTBa OenkoB. buomornueckue VpOR H3yeHIs HOBOTO
(byHKIMHA OEemKOB. YTIIEBOABI: MOHOCaxapuabl (TIFOKO3a, pubo3a W AEe30KCHpH003a), AHcCaxapHibl 2
(caxaposza, JaKkTo3a) M MOJMcaxapuiasl (Kpaxmall, TJIMKOTeH, LeJUI0J03a). buomornueckue QyHKIMN vatepaaia OK 01.
yrneBonoB. Jlummapr:  Tpurmmuepuanl, Qocdomunuapl, crepouasl. ['mapoduibHO-THAPOPOOHBIE (ypox — mexurus) OK 02.
cBoiicTBa. buonmormdeckne ¢yHkuum smnuaoB. CpaBHEHHE YIJIEBOJOB, OGJIKOB M JIMIHIOB Kak| OK 04.
MCTOYHHMKOB YHEPTHH. K 2.1.

Tema 2.3. @epmeHTH — Ononornueckue  (Pepmenmsl — buonocuueckue kamanuzamopwvl. Cmpoenue ghepmenma: aKmugHulil YyeHmp, cyocmpamuast VPOK M3ydeHHns HOBOTO

KaTaJIN3aTOPHI. cneyuguunocmv.  Kogepmenmuvl.  Bumamunvl.  Omauuus — gepmenmos om  HeOp2aHuyeckux| 2 MaTepuana
Kamanuzamopos. (ypOK — nexum)

Tewma 2.4. HykneunoBsie kucinoTsl. AT®. Hykneunossie kuciorsl: JHK n PHK. HykneoTunsr — MoOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHUEe U KoMOuHUPOBaHHBIN ypOK
byaxonn JJHK. Ctpoenne u ¢pyaxunn PHK. AT®: ctpoenne u ¢pyHKIHN. 2 (YpOK-JEKIHs, yPOK —




Tema 2.5. Uctopust 1 METObI U3YUEHUS
kneTku. Knerounas teopus. Knerka kak
LIeJIOCTHAs )KUBasi CUCTEMA.

LII/ITOJ'IOI‘I/I?[ — HayKa O KJICTKE. Knerounas TCOPUs — MPUMEP B3aHMOHeI7[CTBPI§[ Hﬂeﬁ u (l)aKTOB B HAYy4YHOM
MO3HAaHUM. MeTOoabI HU3y4YCHUS KIICTKU. Knerka kak OCJI0CTHAsA JXHBasgd CHCTCMaA. O6IHI/IG MpU3HAKY
KJICTOK: 3aMKHYTasi HapyKHas MeM6paHa, MOJICKYJIbI ILHK KaK F€HeTUYECKUI amnrapar, CUCTEMa CUHTE34)

ypOK H3Yy4YCHUA HOBOI'O

PIUACMHHU B UICTOPHH YCJIOBEYCCTBA.

COBPEMECHHOCTH.

3YH (ypok — IpakTUKyM)

Oemka. Twumel  KIIETOK:  JyKapuoTHYecKas W mpokapuorndeckas. OcoOeHHOCTH — CTpoeHus| 2 MaTepuana
mpokaproTnieckoil kierkm. Kietounas crenka Oakrtepuii. CTpoeHHE SYKapHOTHYECKOH KIETKH. (ypox — nekiust)
OCHOBHBIC OTJIMYHS PACTHTEIBHOH, >XMBOTHOM W TPHOHOH KIeTKH. [10BEpXHOCTHBIE CTPYKTYpPHI —|
KJIETOYHAs CTCHKA, INIMKOKAIHKC, nX (yHKimH. [Inazmatndeckas MeMOpaHa, ee cBOicTBa U (PyHKIUH.
Tema 2.6. Ctpoerne sykapuotndeckoii  [[lurormasma u ee opranouabl. OpHomemOpanuble opraHounsl kieTku: JOIIC, anmapar I'ompmxw,
KIIETKH. m13ocombl. [loyaBTOHOMHBIE OpraHOWIBI KJICTKH: MHTOXOHAPHHM, IDIACTHABL. IIpomcxoxaeHue
MUTOXOHIPHUA M TuIacTHA. Buner mmactun. HememOpaHHBIe OpraHOMABI KIETKH: PHOOCOMBI, KIETOYHBIN 2 YPOK cOBEpILIEHCTBOBaHUS
[IEHTP, LEHTPUOJIM, PECHUYKH, SKIYTHKH. DYHKIMM OpPraHoMIOB KIEeTKH. Bxmrouenus. Sapo —| 3YH (ypok — IpaKkTUKyM)
[pEeryIATOpHBIN LEeHTp KieTku. CTpoeHue sjipa: saepHas 000J04Ka, KapuoIuiasMa, XpOMaTHH, SPBIIIKO.
Xpomocomsl. TpaHCIIOPT BELIECTB B KIETKE.
Paznen 3. JKu3HeesITeJIbHOCTh KIETKH 12
Tema 3.1. OO6MeH BelecTs. OOMeH BemiecTB, WIM MeTabomm3M. AccuMmisinus (IIacTHYECKUH OOMEH) M JMCCHUMMIISIMS
[Tnactuueckuit ooMeH. PoTocuHTE3. (3HEpreTHYEeCKHii 00MEH) — IBe CTOPOHBI SAMHOTO Ipollecca MeTabom3Ma. Poiib 3aKOHOB COXPaHCHHUS
IXeMOCHHTE3. BEIlECTBA M OHEPrMM B MOHMUMaHMKM MeTaboiu3Ma. Tumel oOMeHa BellecTB: aBTOTPO(QHBIA H VoK H3VUCHIS HOBOLO
rereporpodHbiid. Poib GepMeHTOB B 0OMEHE BEIIECTB M MPEBPALCHUHN SHEPTUU B KileTKe. DOTOCHHTE3. 2 p M;’Te A
CBeroBass W TeMHOBas (a3l (orocuHTe3a. Peakmum ¢orocuHTe3a. DH(HEeKTUBHOCTH (POTOCHHTE3A. P
3HaueHne (OTOCHHTE3a I JKU3HHM Ha 3emie. BimsHue ycnoBuil cpenpl Ha (OTOCHHTE3 M CIIOCOOBI (ypox — mexurus)
MOBBIIICHUS €T0 NPOAYKTHBHOCTH Yy KyJbTYpHBIX pacTeHHH. XeMOCHHTE3. XEeMOCHHTE3UPYIOLIHe
OakTepun. 3HaUCHNE XEMOCHHTE3a IS JKHU3HH Ha 3emire.
Tema 3.2. DHepreTH4ecKuil OOMEH. DHepreTUYecknii 0OOMEH B KJIETKe. PaciierieHre BEmIeCTB, BEIICICHHE H aKKyMYJIHPOBaHUE SHEPTHA B VoK H3VICHIS HOBORO
KJIeTKe. DTambl SHepreTuaeckoro oomena. [imkonus. bpoxenue n ero Bunel. KnucnopoaHoe okucienue, 2 p M;’Te aia
Wi KiaetouHoe gapixanue. OkucnurtensHoe (ochopuiupoBanue. DHHEKTUBHOCTS IHEPreTHISCKOTO p
oOMeHa. (ypox — siexuns) OK 01.
Tewma 3.3. buocunres Genka. Peakiiuu MaTpuyHOro cuHTe3a. |eHeruueckas uHopmanus u JHK. Peanuszanms reHeTndeckoi] VDOK H3VICHIS HOBOFO OK 02.
MHGOPMAaILMU B KIIETKe. | eHeTHUeCKuid KO M ero cBoiicTBa. TpaHckpunius — MaTpuuHblii cuate3 PHK. 2 p M;’Te e OK 04.
Tpancnsiuust — OnocuHTe3 Oeika. Dtanbl TpaHchsiiuu. KoxupoBaHue aMUHOKUCIOT. Poib pubocom B P K 2.1.
GuocuHTe3€E Geika. (ypox — nexums)
Tema 3.4. Pemienue 3a1a4 Ha .
Tpauckpuriust — Matpuusbiii cuHte3 PHK. Tpaucnsuus — OunocuHTe3 Oenka. DTarbl TPAHCIALUU, Ypok coBepIIEHCTBOBAaHUS
OTIpeieNIeHUe TTOCIIeI0BATEIbHOCTH 2
IKonupoBaHue aMMHOKHCIIOT. 3VH (ypok — npakTHKyM)
HYKJIEOTHJIOB.
Tema 3.5. Hexnerounsle ¢popmbl xku3HU — [Heknerounsle ¢opMbl ku3HM — Bupychl. Mcropust otkpeitust BupycoB (JI. W. VBaHoBckwuif).
BUPYCBI. OcoOeHHOCTH CTPOSHHMS M KU3HEHHOT'O IMKJIa BUpycoB. bakrepnodarn. bonesun pacreHnii, >KWBOTHBIX KoMO1HMpOBaHHbIH ypOK
M YellOBEKa, BbI3bIBacMble BHUpycamu. Bupyc mmmyHomedpuumrta uenoBeka (BUY) — Bo3Oyaurens| 2 (Yypox-nexuusi, ypok —
CII[da. OOparHas TpaHCKpPHMIIHMS, peBepTa3a M HHTerpasa. IlIpoduiakThka pacnpoCTpaHeHHs npakTHyeckas pabora)
BUPYCHBIX 3a00JI€BaHUH.
Tema 3.6. Undekmonnsie 3a0oneBanus ¥ (OpraHu3anisi CEMHHApCKOTO 3aHATHS C MPEeIBAapUTEIbHOW IOATOTOBKOW IO aKTyaJbHOM Teme 2 YPOoK COBEpLICHCTBOBAHUS

Pa3nen 4. Pa3MHOKeHHE U HHAUBUAYAJbHOC Pa3BUTHE OPIraHU3MOB




Tema 4.1. )Ku3sHeHHBIN IIUKIT KICTKH.
/lenenue xkinerku. Muros.

KieTOUHBIA UK, WIA XU3HCHHBIA MK KieTku. MHTepdaza u mMuto3. IIporeccsl, mporekaronme B
mHTepdasze. Pemmukanus — peakius marpuaHoro cuareza JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN
HA00p — KapuOTHUIL. [{UIJIONIHBINA U TalUIOUIHBIH XPOMOCOMHBIC Habopsl. Xpomatuasl. L{utonorundyeckue

KomOuHUpOBaHHEIH ypOK

['eHeTHYECKHE KapThl.

(YpoK — JeKItus)

2 (Yypox-nexuusi, ypok —
OCHOBBI Pa3MHOXCHUSI M WHIMBHIYAJILHOTO Pa3BUTHS OpPraHmM3MOB. [leneHue kneTkn — mMuto3. Craany NpakTHUecKas pabora)
MuTO3a. I[Iporecchl, MPOMCXOISNIME HA pPa3sHbIX CTaJUAX MHTO3a. BHOIOTHMYECKHIT CMBICT MHTO3A. p p
[Tporpammupyemasi THOENb KJICTKH — aIloINTo3.
Tema 4.2. @opMbI pa3MHOKEHUS DopMBI pa3MHOKEHHS OPTaHW3MOB: OecIojioe M TMOJoBoe. BHIpl Oecromoro pa3MHOXKCHUS: ICICHHE
OpPTaHU3MOB. HaJBOE W ITIOYKOBAHHE OIHO- M MHOTOKJETOYHBIX, CIOPOOOpa30BaHME, BETETATHBHOE Pa3MHOMKCHHE. 2 YPOK COBEPIICHCTBOBAHUS
IMcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HaU€HUE AJs ceaeKuuu. IloaoBoe pasMHOKEHHUE, €ro 3VH (ypok — npakTHKyM) OK 01
OTIM4Ks OT OECIOIOTO. OK 02'
Tema 4.3. Meiio3. O6pazoBanue u Meiio3. Cramgmu Meiio3a. [Ipomeccsl, mpoucxopasmme Ha cragusix Meios3a. [loBemeHme xpomocoM B OK 0 4'
[pa3BUTHE TOJIOBBIX KJICTOK. meiio3e. Kpoccunrosep. buonormyeckmii cmbicn M 3HaueHne Melosa. [amerorenes — mporecc KoMOMHMpOBaHHBIH yPOK K 2 1'
OI1U10I0TBOPEHHE. 00pa3oBaHMs MMOJIOBBIX KJIETOK y JKUBOTHBIX. [10JIOBBIE Kene3bl: CEeMEHHHUKH U siuuHuKH. OOpazoBanue u| 2 (ypok-nekuusi, ypoK — o
[pa3BUTHE IIOJIOBBIX KJIETOK — TameT (CIepMaTo30Mi, SHIEKJIeTKa) — CIIepMaToreHe3 M OOTeHeE3. npakTHyeckas pabora)
OcoOeHHOCTH CTpOEHHS SIIIEKIETOK U cnepmaro3onoB. Omionorsopenue. [laprenorenes.
Tema 4.4. UnnuBuayansHOe pa3BUTHE WunuBuayanbHoe pasBUTHE (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (OIMOpHOreHe3). OTambl
OpPTaHU3MOB. PMOPHOHAILHOTO pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX: ApPOOJICHWE, TacTPYJIsLUs, OpraHOTeHe3. VhOK H3VCHNS HOBOKO
[MocToMOpHOHANIBHOE pa3BUTHE. THIBI MOCTIMOPHOHAJIBHOTO pa3BUTUS: MpPSIMOE, HE MPSIMOE 2 p M;,Te et
(JrmumHOYHOE). BriustHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAaKTOPEI, CIIOCOOHBIE BBI3BIBATH BPOK/ICHHBIC P
yponctBa. Poct u pasButme pacteHnii. OHTOT€HE3 LBETKOBOTO PACTEHHSA: CTPOSHHE CEMEHH, CTaIWH (ypox — mexurus)
A3BUTHSL.
Pa3nen 5. HacieicTBEHHOCTh H M3MEHYMBOCTh OPraHU3MOB 10
Tewma 5.1. ['eHeTuka — HayKa o [pemver W 3agauu TEHETHKH. POIb IUTONIOTHH W 3MOpPHONIOTHH B CTAHOBJICHWH TEHETHKH. Briaj] VoK H3VICHIS HOBOIO
HaCcJIeJICTBCHHOCTH U N3MEHYMBOCTH. [POCCHICKHMX M 3apyOe)KHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeTonsl TeHeTHKH (THOPHIOIOTHYECKUH, 2 p M;’Te aia
[UTOTCHETHIECKNH, MOJICKYJIIPHO TeHeThuueckuii). OCHOBHBIC I€HETHYECKHEe MOHATHA. ['eHeTHueckas (ypoK —pnelcum)
CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMaX CKPEIMBaHHH.
Tema 5.2. 3akOHOMEPHOCTH HACJI€0BAHU[3aKOHOMEPHOCTH ~HACJIEAOBaHUSl IPHU3HAKOB, YycTaHOBJeHHble [. Mennenem. MoHorubpuaHoe
[MPU3HAKOB. CKpelMBaHue. 3aKOH eAnHOo00pa3usi TUOPUAOB MepBOro MokojeHus. [IpaBuao TOMUHUPOBAHUS. 3aKOH KoMOHHHpoBaHHbIi ypoK
paciieruieHns Tpu3HakoB. ['mnore3a 4yucTOTHl ramer. [lojHOE W HENOJNHOE JOMUHHMPOBAHUE. 2 i B
/TuruOpunHoe CcKpelyBaHue. 3aKOH HE3aBHCHUMOIO HAaCle[OBaHUS NPU3HAKOB. lluToreHernueckue (ypoK-siexii, ypok OK0l.
OCHOBBI ~ JNUTHOPUIHOTO  CKpellMBaHWs.  AHamu3upymolnee  CKpemuBaHue.  Mcmonb3oBaHue npaxTiieckas pagora) | OK 02.
AHAJTM3MPYIOLIET0 CKPEIMBAHUS VISl ONpeJIeJIeHHs] TeHOTHIIA 0COOH. OK 04.
Tema 5.3. Pemenne 3ama4 Ha NK2.1.
R ——— 3aKOHOMEPHOCTH HacJleOBaHMUs TPHU3HAKOB, ycTaHOBIeHHBIe [. MenneneMm. IlomHoe m HemoimHOE YPOK COBEPILIEHCTBOBaHMS
IMOMHHUpOBaHKNEe. AHAIN3UpYOLIee CKpelnBanue. Vcroib30Bane aHAIU3UPYIOIETO CKPEIUBAHUS JUls] 2 3YH
BOHHUKHOBEHHS HACJIE€ACTBEHHBIX
OTIpeIeTIeHHsI TeHOTHIIAa OCOOH. (YpOK — IPaKkTHKyM)
PH3HAKOB.
Tema 5.4. Cuenuiennoe Hacien0BanHe CuensieHHoe HacjenoBaHue npusHakoB. Pabota T. MopraHa mo CLEMIEHHOMY HACleJJOBAHHMIO T'€HOB. VYPOK u3ydeHust HOBOTO
[PU3HAKOB. HapyiieHue crienseHnst TeHOB B Pe3yJbTaTe KPOCCHHIOBEpPa. XPOMOCOMHAs TEOPUs HacleICTBeHHOCTH. 1 Marepuana




["'eHeTHKA YETIOBEKA.

Tema 5.5. 'enernka nona. Hacienosanue
MPU3HAKOB, CLICTIJICHHBIX C [IOJIOM.

['enernka nomxa. XpoMOCOMHOE ONpeAeieHue nojaa. AyToCOMbI U MOJIOBbIE XPOMOCOMBI. I 'OMOrameTHele
1 TeTeporaMeTHble opraHusmel. HacnenoBaHue NpU3HAKOB, CLHEIUICHHBIX C MOJOB. I eHeTHKa deroBeka.
Kaprorun uenoBeka. OCHOBHBIE METOJBI TI'€HETHKU 4YeJIOBEKAa: TI'E€HEaTOTHYecKHd, OJIM3HEIOBBIH,
[UTOTCHETHIECCKNH, OMOXMMUYECKHH, MOJICKYIApHO-TeHeTHYecKnil. COBpeMEHHOE OIpenelcHHUE
TEHOTHUIIA: ITIOJIHOTEHOMHOE CEKBCHHPOBAHHE, T€HOTHIIMPOBAaHWE, B TOM u4mcine ¢ mnomomibio [I1P-
aHanu3a. HacnmencTBeHHble 3a0oseBaHMS YENOBEKA: T'CHHBIE OOJE3HM, OOJE3HM C HACIEICTBCHHON
MPEAPACIONOKECHHOCThIO, XPOMOCOMHbIE Oone3HH. CoMaTHUecKHWe | TE€HEpaTUBHBIC MYTaIlWH.
CtBOJIOBBIC KJICTKH. [IpHHIUIBI 310pOBOro 00pa3a >KU3HH, AMATHOCTHKH, NPODUIAKTHKA U JICUCHHS
TeHEeTHIEeCKUX Oosie3HeH. MeanKO-TeHETHIeCKOe KOHCYIbTHPOBAaHNE. 3HAUCHNE MEIUIIMHCKON T€HETHKHY|
B IIPEIOTBPAICHUH M JICYEHHH TeHETHYECKHX 3a00JIeBaHUI YeJI0BeKa.

YPOK cOBEpILIEHCTBOBaHMS
3VH (ypok — npakTHKyM)

Tema 5.6. 3aKOHOMEPHOCTHU
M3MEHYHUBOCTH.

M3MeHUYnBOCTb. Buabsl HM3MEHUMBOCTU: HEHACICACTBCHHAas M HAcleAcTBeHHasd. Poab cpensl B
HEHACJICCTBCHHOU HU3MEHUYUBOCTH. XapakTepucTuKa MOU(UKAIIMOHHON U3MEHYUBOCTH.
BapuanmoHHBIH psii W BapuanMoHHas KpuBad. Hopma peakium mnpusHaka. KonmuecTBeHHBIE U
KaueCTBEHHbIE NPU3HAKM M UX HopMma peakuuu. CBoWCTBa MOAMGDUKALMOHHON W3MEHYHBOCTH.
HacnencTBeHHas, WIM TEHOTHNHMYECKas H3MEHYMBOCTh. KomOMHAaTHBHAs W3MEHUMBOCTh. Meio3 H
MOJIOBOM MpOIleCC — OCHOBA KOMOWHATHUBHOM W3MEHYMBOCTH. MyTallMOHHAsT W3MEHYHUBOCTD.
Knaccudukanus MyTamuid: TeHHBIE, XPOMOCOMHBIC, TCHOMHBIC. YacToTa W NpPUYMHBI MyTanuil.
MyTareHHble (akTOpbl. 3aKOH TOMOJOTHYECKHX PAIOB B HACIeICTBEHHON wu3MeHunmBoctH H. U.
BaBunoBa. BHesiepHas HaclIeACTBEHHOCTh M U3MEHYUBOCTB.

YPpok u3ydeHuss HOBOro
Marepuana
(Ypox — Jekuus)

Pa3znen 6. Cejiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJOTHH

paCTeHI/Iﬁ " )XUBOTHBIX.

Tema 6.1. Cenexuus Kak HayKa U Ipoliecc.
MeToIbI M TOCTHXKEHHS CENEKIIUH

Cenekuusi Kak HayKa U Ipouecc. 3apoKIeHHe celleKUuu U nomectukanus. Yuenue H. M. BaBunosa o
[EHTPaxX MHOT000pa3ws U MPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHUH. L{eHTphI MPONUCXOKICHUS JOMAITHIX
bKUBOTHBIX. Copt, mopona, mramm. COBpeMEeHHBIE METOIBI CeleKIMA. MacCOBBI W WHIMBHIYATbHBIHA
O0TOOPHI B CEeNEKIINU PacTeHUH M KUBOTHBIX. OlleHKa dKCTephepa. bIM3KOpOACTBEHHOE CKPEIUBaHUE —|
mHOpuauHr. Ywucras guaus. CKpelnMBaHWE YKCTBIX JMHUE. [eTepo3uc, WM TUOpUIHAS CHUIIa.
HepoacTBeHHOE CKpelmuBanue — ayTopuauHr. OTaaneHHas THOpuIn3anus 1 ee ycnexu. MIcKycCTBEHHBIH
MyTareHe3 U MOoJy4YeHHe MOJIHUIJIONIOB.

KomOuHUpOBaHHEIH ypOK
(ypok-nekuusi, ypoK —
MpaKkTU4ecKas padbora)

npodeccuu.

Tema 6.2. BHOTEXHOJIOTHH B )KU3HU 1

buomexnonozus Kak ompacivb npouzeoocmaa. I ennas unocenepus. Imanvt coO30anusi peKOMOUHAHMHOT
VIHK u mpanceennvix opeanusmos. Knemounas unscenepus. Knemounwvie kynomypoi. MukpokionansHoe
pazmuodcenue pacmenui. Knonuposanue 6bicOKONpoOOYKMUBHBIX CENbCKOXO3AUCMBEHHBIX OP2AHUIMOB.
Dronocuyeckue u smuyeckue npoodnemsi. I’ MO — cenemuuecku MOOUDUYUPOBAHHBLE OPSAHUIMDYL.
OcHogHblE HANPAGIEHUsL COBPEMEHHOU OUOMEXHOIO2UU 8 NPOPDECCUOHANLHOU OesiMelbHOCHU Yel08eKd.

KoMOuHMpOBaHHBIN YPOK
(YpOK-JIeKIus, ypoK —
MpaKTH9ecKas padoTa)

OMOTEXHOJIOTHH.

Tema 6.3. JloCTHIKEHHSI OT€UECTBEHHBIX
[VIEHBIX B 00JIaCTH CENEKIIHU U

Opeanuszayusi CemMUHapcKo20 3aHAMUS C NpeosapumenbHol NoO020MOGKOU NO AKMYAlbHOU meme
COBpEeMEHHOCU.

YPpok COBEpLICHCTBOBAHUS
3YH (ypox — npakTuKyMm)

OK 01.
OK 02.
OK 04.
OK 07.
MK 2.1.

Pa3znen 7. IBoronMOHHASA OHOJIOTHA

M3Yy4YCHUA. I/ICTOpI/ISI pa3BUTHA

Tema 7.1. DBomronys 1 METOJIBI €€

Hpe,HCTaBJ'ICHI/Iﬁ 00 3BOJIFOIINH.

[TpeanocklIKy BOSHUKHOBEHHS YBOIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
BrvsiHUE 3BOJIIOIMOHHONW TEOPHM Ha pa3BUTHE OMOJIOTHM M JApYyrux HayK. CBHIETENBCTBA JBOJIOLMUH.
[TaneoHTOJIOrNYECKUE: TMOCIEA0BAaTENbHOCTh IOSIBIICHUS BHJIOB B MAJCOHTOJOTHYECKOW JIETOMHUCH,
nepexoaHsle GopMbl. bruoreorpaduyueckue: CX0ACTBO U pazanyue ¢ayH U (GpIop MaTEepHKOB M OCTPOBOB.
OMOPHOTIOTHYECKHE: CXOJACTBA W PA3IMYUs SMOPHOHOB PA3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-

AQHATOMUYCCKHC. TOMOJIOTMYHBIC, aHAJOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ’[CKyJ'[HpHO-

KoMOuHUpOBaHHEIH ypOK

(YpOK-JIeKIIHS, YPOK —
MpakTudeckas padboTa)

OK 01.
OK 02.
OK 04.
K 2.1.
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OMOXMMHUYECKHE: CXOJICTBO MEXaHH3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJINYECKUX MyTeH y BCeX
PKMBBIX OpraHuU3MOB. JBoitonioHHas Teopust Y. [lapBuHa. [Ipeanocsuiky BOSHUKHOBEHU S AapBUHH3MA.
/IBrOKyIIME CHJIBI 9BOJIOUMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IPU OTPAHUYCHHOCTH
[peCypcoB, HEOIpeAereHHas W3MEHYHWBOCTh, OOpp0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIH OTOOD).
CunTretndeckas Teopus ooy (CTD) 1 ee 0OCHOBHBIE TOJIOKEHUS.

Tema 7.2. Bun: kputepuu U CTpyKTypa.
[Tormymsamust Kak Kak >JeMEeHTapHas
eAWHUIIA BUAA. J{BIKYIIHE CHITBI
(a;eMeHTapHbIe (HaKTOPBI) IBOJIOIUH.

Muxpossomronus. [lomyssinns Kak eAnHULA BUIA U 3BOMIONHH. JIBIOKyIe cuibl ((akTopsl) 3BOONNY]
BUIOB B Ipupoe. MyTanMOHHBIA Nporece 1 KOMOMHATUBHAS N3MEHYNBOCTG. [ 10Ny IAIIIOHHBIEC BOJTHBI U
Impeti¢ reHoB. M30mAIH 1 MATpAIUs.

Ypok uzydeHus HOBOro
MaTepHana
(YpOK — JeKItis)

Tema 7.3 EcTecTBeHHBIH 0TOOD U €T0
(bopMmbl. Pe3ynpTaThl 5BOMIOIUH:
MPUCIIOCOOIEHHOCTh OPIraHU3MOB H

EctecTBeHHBII 0TOOp — HampaBisgomuil Qakrop sBomonnu. DOpPMBI  €CTECTBEHHOTO OTOOpA.
[TprcnocoOIeHHOCT OPraHM3MOB KaK pe3yIbTaT 3BOJIOLHUH. [IpuMepsl NpUCIocoOICHUH y OPraHu3MOB.
IApomopo3bl ¥ mauoanantauud. Bum u BugooOpasoBanue. Kpurtepum Buma. OcHOBHBIE (OPMEI

YPOK cOBEpILIEHCTBOBaHUS
3YH (ypok — IpaKkTUKyM)

CIICIMaJInu3anus. A[[aHTI/IBHaH paaunanus.

BU1000pa30BaHME. BH1000pa30BaHus: reorpapuyecKoe, IKOJIOTHIESCKOE.

Tema 7.4. HanpaBnieHust u myTu MakpoaBomorust. @opMbl IBOJIOLUH: (pUIETHUECKAs, AMBEPIeHTHAs, KOHBEPIEHTHAs, MapajuieibHasl.

MaKpOIBOJIIOIIIH YPok coBepIlIeHCTBOBAHHUS
p HUH. HeobpaTtiumocTh 3Bosmonuu. [IporcxoxaeHne OT HeCIenaIM3uPOBaHHbIX MPpeakoB. [Iporpeccupyrorias

3YH (ypok — IpakTUKyM)

Pa3znesn 8. Bo3HuKHOBeHHE 1 Pa3BUTHE KM3HU Ha 3emJie

Tema 8.1. cTopus xu3Hu Ha 3emiie U
METOJIBI €€ M3Yy4eHHs. | umoTe3sl
MPOUCXOKACHHS )KU3HH Ha 3eMIie.

/loHaydHBIE NPEACTABICHUS O 3apOKACHWM >KU3HHW. HaydHble I'MIoTe3sl BO3HHUKHOBEHHUS JKH3HH Ha|
3emute: aOMOTeHE3 M MaHCTIEPMUsL. XHUMHUUECKast HBOMIOLH. AOMOTEHHBIH CHHTE3 OPIraHUYECKHUX BEIIECTB
M3 HEOPTaHWIECKUX. DKCIICPUMEHTAIBHOE TTOATBEP)KACHIE XUMHUIECKOH 3BOMIOIMK. HavaneHble 3TaIrbl
Oomomornueckoit sBomronmu. ['mmoreza PHK- wmmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKJCTKH. llepBble KJICTKM M uX 3Bomonus. PopMHUpOBaHHE OCHOBHBIX TPYII
PKHBBIX OPTaHHU3MOB.

KomOuHUpOBaHHEIH ypOK
(Ypox-nexuusi, ypok —
MpaKTUIecKas padoTa)

Tema 8.2. OcHOBHBIE 3TAIIBI DBOJIIOLNHU
OpraHUYECKOr0 MUpPa Ha 3emJie, pa3BUTHE
PKHU3HH 110 9paM U [IEPUOJIaM.
CoBpeMeHHast CHCTEMa OPraHUYECKOTO
MUpa.

IPazBuTHe XM3HM Ha 3emiie To dpaM U mepuoaaMm. Karapxeil. Apxelickas W MPOTEPO30MCKas JPHI.
[laneo3olickass 9pa W €€ MEepUOAbl: KEMOPHICKUIl, OpJOBUKCKUI, CHIIypHUHCKHUH, JIEBOHCKHM,
KaMEHHOYTOJIbHBIM, NEepMCKUU. Me3030iickas 3pa U €€ IEpUOAbl: TPHUACOBBIM, IOPCKHUH, MENOBOM.
KaitHo30¥icKast 3pa U ee NepHoAbl: MaJCOreHOBBINH, HEOT'CHOBBIN, aHTPOIIOTEHOBBIA. XapaKTepPHCTHKA
KJIMAaTa ¥ Te0JIOTHYECKUX MporieccoB. OCHOBHBIE 3TAIBI 3BOIONNH PACTHTEIBHOTO U )KHBOTHOTO MHUDA.
IApoMop(}03bl y pacTeHUH U )KUBOTHBIX. [10sIBIICHNE, pacBET M BBIMUPaHUE I'PYII KUBBIX OPraHU3MOB.
CuctemMa OpraHM4ecKOro MHupa Kak OTpaxkeHHe HBOMOMH. OCHOBHBIE CHCTEMAaTHYECKUE TIPYIIIbI
OpraHU3MOB.

Ypok coBepIIEHCTBOBAaHUS
3YH (ypok — IpakTUKyM)

Tema 8.3. DOBonronus 4enoBeka
(anTpOIIOTEeHe3). JIBMKYIIHE CHIIBI
(dpakTopsl) aHTpONIOreHE3A.

OBONIONMS YeJoBeKa. AHTPOIIOJOTHS Kak Hayka. Pa3BuThme NpENCTAaBICHHUH O IPOUCXOXKACHHH
uenoBeka. Meronbl M3ydeHus aHTpomnoreHeza. CXoacTBa M pasluyus 4YeIOBEKa U SKUBOTHBIX.
CucremMaTiuecKoe IoJIoXKeHue YesoBeka. [Bmkyinue cuisl (Gpakropsl) aHTpornioreHesa. HacnencrsenHas
M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIiecTBeHHBIH 00pa3 ’KM3HH, W3TOTOBJICHUE OPYIUH TpyJa,
MBIIICHHE, PEYb.

KomO1HNpOBaHHbIH ypOK
(Yypox-nexuusi, ypok —
npakTHyeckas pabora)

Tema 8.4. OCHOBHBIE CTaIHU YBOJIIOIUN
ueroBeka. YeloBeUeCKUE pachl U
MPUPOIHBIC AJaNTAIlNU YETIOBEKA.

UenoBeueckne packl. OCHOBHBIE OOJIBIIME PACHl: €BPOICOnHAs (eBpa3uiicKasi), HErpo- aBCTPAIIOHTHAS
(’xBaTOpuasbHAs),  MOHTOJIOWAHAs  (a3MaTCKO-aMepHKaHCKasi).  YepTsl  NPHCIOCOOJIEHHOCTH
Mpe/CTaBUTENeH 4eNOBEYECKHX pPac K YCJIOBUSM CYLIECTBOBAaHHWS. EIMHCTBO YENIOBEYECKUX pac.
KpHTHKa COLMaIbHOTO JapBHHU3MA M PACU3MA.

KoMOuHMpOBaHHBIN yPOK

(ypok-nekuusi, ypoK —
MpakTudeckas padbora)

OK 01.
OK 02.
OK 04.
OK 07.
MK 2.1.

Pazien 9. Opranu3Mbl H OKPYKaIOIIas cpena
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Tema 9.1. Okonorus xak Hayka. Cpeasl
0OMTaHMS M IKOJIOTUUECKHE (PaKTOPHI.

OKoJIOTHsl Kak Hayka. 3ajadydl W pasJelibl JKOJIOTHH. METoIbl 3KOJIOTHYECKUX HCCIEAOBaHUI.
JKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOTO 4YejoBeka. Cpelpl OOWTaHUS OpPraHU3MOB: BOJHAs,
Ha3eMHO-BO3/yIlIHAsl, TIOYBEHHAs], BHYTPU- OpraHu3MeHHas. JKojornieckue axropsl. Kinaccudukarys
PKOJIOTMYECKHX (aKTOPOB: aOMOTHYECKHE, OMOTHYSCKHE M aHTPOIIOTeHHbIE. J[efCTBHE IKOIOrNYeCcKUX
(hakTOpOB Ha OPTraHU3MEI.

KombOuHMpOBaHHEIHA ypOK

IAOroTHYecKie (DaKTOPBI: CBET, TEMIlepaTypa, BIaXHOCTh. @Dotomepuoamsm. IIpucmocobnenms| 2 (Yypok-nekuusi, ypoK —
OpraHu3MOB K [IeiicTBHI0 aOmoTHuecknx (axTopoB. bruomormueckme putmbl. brotndeckue QaxTopsl. MpaKTHIeckas padboTa)
Brapl OMOTHYECKMX B3aMMOJCHCTBHH: KOHKYPEHIMSA, XWIIHHYECTBO, CHMOHO3 ® €ro (opmsl.
[Mapa3utu3M, Koomepamus, MYyTyaJu3M, KOMMEHcaIm3M (KBapTHPAHCTBO, HaXJICOHHYECTBO).
IAMeHca3M, HeHTpanu3M. 3HaueHre OHOTHYECKUX B3aUMOJICHCTBHIH Il CYIIECTBOBAHHUS OPIaHU3MOB B
PUPOJHBIX COOOLIECTBAX.
Tema 9.2. CooOriecTBa OpraHn3MoB. DKOJIOTMYECKUE XapaKTepUCTUKH Homyssinud. OCHOBHBIE II0Ka3aTesd MOMYJISLIUN: YUCICHHOCTD,
DKOCHCTEMEI U 3aKOHOMEPHOCTHU UX IJIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUT'pALIUA. III/IHaMI/IKa YHUCJICHHOCTHU TMOMYJIAINN U €€
CYIIIECTBOBAHUSL. [PETYIISLMSL.
Coo0I1iecTBO  OpraHu3MoB — OuoneHo3. CTPyKTypbl OHOLIEHO3a: BHIOBas, MPOCTPAHCTBEHHAs, KomGHHmpoBanmbiii ypox | OK 01.
Tpoduueckas (mumieBas). Buabl-momuHaHTEL. CBSi3W B OHOICHO3€. DKOJOTHMYCCKHE CHCTEMBI 1 ( ) ~ loko
(axocuctemsl). [lorsTHE 00 3KOCHCTEME M OHOTreoneHo3e. DyHKINOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: YPOKFIIGKIILL, YPOX '
mpakTuaeckas padora) |OK 04.
MPOIYLECHTH, KOHCYMEHTHI, pEOyleHTHl. KpyroBopoT BemIECTB M IOTOK 3HEPIHHM B 3KOCHCTEME. OK 07
Tpoduueckne (mMIneBble) YpoBHHM 3KocucTeMbl. [lumieBble menu u cetH. OCHOBHBIE MOKa3aTelH K 2 1'
PKOCHCTEMBI: OMoMacca, MPOLyKIHs. DKOJIOTHYECKHE TTMPAMUIBI: NPOIYKIIUH, YUCICHHOCTH, OMOMACCEHI. o
CBOICTBA SKOCHCTEM: YCTOHUMBOCTB, caMoperyJisiiys, passurue. Cykneccusi.
Tema 9.3. [Ipupoausie 1 aHTponioreHHbIe [[IpHpOJHEIE SKOCHCTEMBI. DKOCHCTEMBI PEK M 03ep. DKOCHCTEMa XBOMHOTO WM IIMPOKOJIMCTBEHHOTO
HKOCHCTEMBI. eca.
N Ypok coBeplLIEHCTBOBaHHUS
IAHTPOIIOr€HHBIE YKOCUCTEMBI. ATpOIKOCUCTEMBI. Y pOodKocucTeMbl. buonornueckoe u xo3stictBeHHoe| 1 3VH ( B Kym)
BHaUYeHHE arpodKOCHCTeM M ypOoskocucTeM. bropazHooOpasue kak (HakTop yCTOWYHBOCTH HKOCHUCTEM. YPOK = MPAKTHIyM
Coxpanenue OMOJIOTHYECKOT0 pa3HooOpa3ust Ha 3emite.
Tema 9.4. buocdepa — rinodanbHas Yuenue B. 1. BepHanckoro o 6uoctepe. I'panunpl, cocras u cTpyktypa 6uocdepst. XKuBoe BeriecTBo u
BKOCUCTEMA 3EMIIH. ero ¢Qyukiun. OcobeHHOCTH OHOChEphl Kak I00ANTBHOW KOCUCTEMbI. [IMHAMUYECKOE PaBHOBECHE U 1 YPoK cOBEPIICHCTBOBAHUS
oOpaTHast cBsi3b B Ouocdepe. KpyroBoporsl BeliecTB W OHOT€OXMMHYECKHE LHUKIBI DJIEMEHTOB 3YH (ypok — IpakTUKyM)
(yrmepona, a3ota). 30HaIbHOCTE 6rocdepsl. OCHOBHBIC OHOMBI CYIIIH.
Tema 9.5. UenoseuecTBo B Onochepe UenoBeuectBo B Omocdepe 3emim. AHTPOIOTCHHBIE W3MEHEHHS B Ouocdepe. [mobOanbHbIC
3emutn. bronorndyeckue  npobmembl.  CocyinecTBoBaHME — HpUpoasl M denosedecTBa.  CoxpaHeHHe| 1 YPOK cOBEpIICHCTBOBAHUS
Oropa3sHOOOpa3us Kak OCHOBa ycTOW4YMBOCTH Ouocdepsl. OcCHOBa pAalMOHAIGHOTO YIPABICHHS 3VH (ypok — npakTHKyM)
NPUPOJHBIMU pecypcaMi M MX MCIOJIb30BaHue. JloCcTIKeHUsT OMOJIOTHH M 0XpaHa IPUPOIbL.
3au€THOE 3aHATHE KonTtponbnslil ypok
2 (muddepenumpoBaHHbII
3a4€T)
Bcero 72

J71s XapakTepUCTUKH YPOBHSI OCBOCHUSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS Cleayrolne 0003HaYyeHUs :

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 10 00pa3Ily, HHCTPYKIIUH HITH MTOJT PyKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEILHOE BBHIIIOJHEHHE AEATEIbHOCTH, pellieHHe MPOOIEMHBIX 3a71a4)
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3. YCJIIOBUS PEAJIN3ALIAA ITPOT'PAMMBI TUCHUITJIMHBI

3.1. TpeboBaHKusi K MUHMMAJBbHOMY MATEPHAJTBLHO-TEXHUYECKOMY
o0ecrneyeHu10

Jns peanuzanu  OporpaMMbl JUCHMIUIMHBL MMEETCA B HAJIUYUU y4COHBIN
KaOMHET €CTECTBEHHOHAYYHBIX JUCITUATIIINH, AKOJIOTHUYECKHX OCHOB
MPUPOAOTIOB30BAHHUS

O6opynoBanne yueOHOTO KaOUHETA:

- MIOCAI0YHBIC MECTa M0 KOJUYECTBY 00YUaIOIINXCS;

- pabodee MecTo Iperno1aBaTers;

- ICMOHCTPAIIMOHHBIN CTOJ;

TexHunueckue cpeacTBa 00yUeHUS:

- KOMITBIOTEP C BBIXOJOM B ceTb IHTEpHET;

- BUJICOTIPOCKTOP;

- IPE3EHTAIIHH;

- BUICO(DHITBMBI;

- 3JIEKTPOHHBIE MOCOOUS

- Y4eOHO-METOIMYECKOE 0OecreueHne KaOUHeTa:
KOMIUIEKT TUAAKTHYECKHX MaTepUaIOB IO TEMaM;
KOMIUIEKT MaTepHAaIOB JJIsl MPAKTUUECKUX padoT;

KOMITbIOTEPHBIEC MPE3CHTAIIUM 10 TEMAM;
dOChrI.

3.2. UudopmannonHoe odecneyeHrne 00ydeHust
NudopmanuoHHoe odecnevyeHne peaju3anum MporpaMmel.
Ilepeyennb peKoMeHayeMbIX  y4yeOHbIX  m3AaHuii, WHTepHeT-
pecypcoB, 10MOJTHUTEIbHO JIUTePaTyphbl.

OCHOBHBIE HCTOYHUKM:
1. AradonoBa, W. b. buomnorus: 06a30BbIi ypOBEHb: YyYEOHUK IS
o0pa30oBaTeNbHBIX OPTraHMU3aIUi, pEeATU3YIOIINX 00pa30BaTEbHBIC MPOTPAMMEI
cpendero mnpodeccruoHanbHOro obpasoBanus / WM. b. AradonoBa, A. A.
Kamenckuii, B. 1. CuBorma3zos. - 3-¢ u3j., crep. - Mocksa: IIpocsemenne, 2026. -
271, [1] c.: un. - (Yueonux CII1O). ISBN 978-5-09-127876-7.

JlonoJTHUTEIbHbIE HCTOYHUKU:

1. AprynoBa, M. B. Dkomoruss : 0a30Bbli YpOBEHb : YYE€OHHK JJis
oOpa3oBaTeIbHBIX OpraHU3alldid, pPeaTU3yIOUUX 00pa30BaTElIbHBIC TPOTrPaMMBbI
cpennero npodeccuonansHoro oopasosanus / M. B. Aprynosa, J{. B. Moprys, T.
A. Ilmtocauna. 3-e uzn., crep. Mocksa: Ilpocsemenue, 2026. - 175, [1] c.: un.,
kapT. (Yueonuk CI1O). ISBN 978-5-09-127888-0.

2. Kawmenckuii, A. A. buosnorus : O6mas 6uonorus. 10 -11 kmaccer : yueOHUK /
A. A. Kamenckuid, E. A. Kpukcynos, B. B. [laceunuk. - 7-e u3n., crepeoturl. - M.
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: Hpoda, 2019. - 367, [1] c.: un. - (Poccuiickuii yyeonuk). ISBN 978-5-358-
21811-6.

DJIeKTPOHHbIE U3IAHUS:
1. JlucraHmmoHHOE 0Opa30BaHUE IS MKOJLHUKOB M JIETeH B MHTEPAKTUBHON
dopme [DnexTpornslii pecype]. — URL: https://uchi.ru/
2. Enwnas xosutekmus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB:
WHOPMAIMOHHEIH mopTal [DnekTpoHHbIi pecypc].— URL: http://school-
collection.edu.ru/catalog/pupil/?subject=30
3. Poccuiickas anekTpoHHas MIKoJia calT [DnexkTpoHHsii pecypc]. — URL:
http://www.resh.edu.ru/
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4.

KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCHUIJIUHBI

KoHTponmb u oOIleHKa pPe3yibTaTOB OCBOCHHS YYCOHOW NHCIMIUIAHBI

OCYHICCTBIIAIOTCA B  IIPOHOCCCC  IIPOBCACHUSA
BBIITOJIHCHUA B&HaHHﬁ CaMOCTOSITEIIbHOMN
HpOMC}KYTOqHOfI aTTcCTaluu.

paboTHI

3aHITHUH,
UTOTaM

MMPAKTUICCKUX
u I10

PesyabTaTsl 00yueHus

(I)OPMI)I U ME€TOJbI OLICHKH

'YMmeer:

packphIBaTh COJEPKAHUE OMOJIOTHYECKHX TEPMHHOB
U TOHSTUMN: JKU3Hb, KJIETKA, OPraHu3M, MeTaboiau3M (0OMeH
BCIIECTB W MPEBpAIlCHUE  JHEPrHH),  T'OMEOCTa3
(camoperyJisilys), YpOBHEBas OpraHU3alvsl KUBBIX CHCTEM,

CaMOBOCIIpOU3BeIcHHE (PETPOIYKIHsI), HACIEICTBEHHOCTD,
M3MEHYMBOCTb, POCT M Pa3BUTHC;

- u3naraTb ~ OMOJOrMYecKue Teopuu  (KJIeTodHas,
XpPOMOCOMHAsi, ~ MYTal[MOHHAs,  IEHTpaJlbHAs  JOTMa|
MOJNIEKYJIsipHO  Ouomnorum), 3akoHsl (I'. Mengens, T.
Moprana, H.M. BaBunoBa) u yuenus (0 UEHTpax|

MHOrooOpasusi ¥ IPOUCXOXKAEHHUS KYyJIbTYpHBIX PpacTeHHH
H./. BaBunosa), onpeaensiTh rpaHulbl UX TPUMEHUMOCTH K|
PKMBBIM CHCTEMaM;

BJIaJIeTh METOJIaMU HAYYHOTO MO3HAaHUs B OMOJIOTUU:
HaOIOJICHHE W ONMCaHME JKMBBIX CHUCTEM, HPOLIECCOB U

SIBIICHUM, OpraHu3alusi ¢ TPOBEICHHUE OHOJIOTUYECKOTO
OKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BbISBICHHE
3aBUCHMOCTH MEXTY HCCIIeTy EMBbIMU BEIUYNHAMH,

00BSCHEHNE TMOJIYYEHHBIX pE3YyJbTaTOB, HCIIOIb30BAHHBIX
HAay4dHbIX IIOHATHI, TEOPHUM M 3aKOHOB, YMEHHE JenaTh
BBIBOZIbI HA OCHOBaHWH IIOJYYEHHBIX PE3yJIbTaTOB;

BBIJIEJISITh CYIIECTBEHHbBIE MTPU3HAKH BUPYCOB, KJIETOK|
[IPOKAPHUOT U DYKApUOT, OAHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTU TPOIIECCOB: OOMEHA BEIIECTB U

MpeBpalleHus  JHepruM B KJIeTke,  (OTOCHHTE3a,
MUTACTHYECKOTO M JHEPreTHYECKOro OOMeHa, XEMOCHHTE3a,
MUTO3a,  MeHo3a, OIUTOJIOTBOPEHUS,  Pa3MHOKCHHSI,

VH/IMBHyaJIbHOTO pa3BUTHsI OpraHn3Ma (OHTOT€HE3);
MPUMEHATh TOJIyUYeHHbIE 3HAHUA A OObSICHEHUS]
OMOJIOTMYECKUX TIPOLIECCOB U SIBJICHWM, Ui TMPUHATHA
MIPAKTUYECKUX PEHICHU B IOBCEIHEBHOM JKHU3HHU C ILIEIIBIO
oOecriedeHusl O€30IIaCHOCTU CBOETO 370pOBbS U 310POBbS]
OKpYXAIOLMX JIFOAEH, COOMIOAEHUS HOPM TI'PaMOTHOIO
[OBEICHUS B OKPYXKAIOLIEH IPUPOJHON Cpele, MOHMMAaHKE
HEOO0XOIMMOCTH HCIOIb30BaHUS JTOCTHKEHUA COBPEMEHHON
Ouomorn W OMOTEXHOJOTMH A PaAlMOHAIBHOTO
[IPUPOIONIOIB30BAHNS;

pelIaTh DJIEMEHTAPHBIE TE€HETUYECKUE 3aJauyd  Ha

O0cysKIeHre o BOIpocam JIEKIUH
Pa3paboTka rioccapus

3arnojHeHue CpPaBHUTEIbHBIX
a0

TectupoBanue

'Y cTHBII onpoc

Jlukrant Ha HCII0JIb30BaHUE
ApPIYMEHTOB, OMOJIOTUYECKON
TEPMUHOJIOTUU U CUMBOJIMKU
MuauBuyanbHast
camocTosITeNbHas paboTa
[IpencraBinenue pe3yIbTaToB

NPaKTUYECKUX padoT
KoHTpoabHBIE pabOThI
3amura TBOpUECKUX padoT

Samura WHIUBUTy ATbHBIX
MPOEKTOB
BrImmonHeHue 3aJIaHUHN

HpOMC)KyTO‘IHOfI aTTeCTalnnuu
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MOHO- M JAWTMOPUAHOE  CKpEIIMBAaHHE,  CLEIJICHHOE
HacJeOBaHHE, COCTaBJIATH  CXEMbl ~ MOHOI'MOPUAHOIO
CKpELMBAHMsI [yl IPEICKA3aHUs HACIEOBAHUS IIPU3HAKOB Y
OpPraHU3MOB;

- BBITIOJTHATH J1Ta00OpaTOpHBIE U MPAKTUYECKHE PaOOTHI,
coOMroaTh TpaBwia Ipd  paboTe ¢ y4eOHBIM W
1abopaTOpPHBIM 000PYIOBAaHUEM;

- KPUTUYECKH  OLIEHMBATh U  HMHTEPIPETHPOBATH
MH(QOPMAIMIO OMOJIOTUYECKOTO COJEPKAHUS, BKIIOYAOLTYIO
[ICEBJIOHAYYHbIE 3HAaHMS M3 PA3IUYHBIX HCTOYHHMKOB
(cpenctBa MaccoBoM MH(GOPMAILUK, HAYYHO-TIOMYJISIPHBIC
MaTepuabl), TUYECKHE aCIIeKThI COBPEMEHHBIX
KCCIICIOBAaHUN B OMOJIOTYH, MEIUILIMHE, OMOTEXHOJIOTUY;

- CO371aBaTh COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE
cooOmmieHust, 0000mas OnoJorndeckyro HH(pOpMALUIO U3
HECKOJIbKUX ~ MCTOYHHMKOB,  IPaMOTHO  HCIOJIb30BaTh
MOHATUIHBIN anmnapar OUoJIOTuH;

- pacKpbIBaTh COJEpKAHWE OHMOJIOTHYECKHX TEPMHHOB]
M TOHATUH: BUJA, MOMyJALMS, TeHOPOHI, 3BOJIIOLUS,
NBIDKYIIHE CHITBI ((DaKTOPBI) SBOIOLUH, IPUCTIOCOOTICHHOCTD
OpPraHu3MOB, BHMJI000pa30BaHUE, SKOJOTMYECKHE (HAKTOPBI,
DKOCUCTEMA, MPOAYIEHTH, KOHCYMEHTHI, PEAyICHTHI, LENH
UTaHUsI,  HKOJOrMYecKass  MHUpaMuaa,  OUOTreoleHO3,
orocdepa;

- u3iaratb OHOJIOTMYECKUE TEOpUH (3BOJIIOLMOHHAS
reopuss Y. JlapBuHa, CHHTETHYECKAash TEOPUS HBOJIOLINH),
3aKOHBI U 3aKOHOMEpPHOCTH (3apojpliieBoro cxozacrsa K.M.
bopa, uyepenoBaHMs TIJIaBHBIX HANpaBICHUM W IyTeH
peomoumu  A.H. CesepuoBa, yuenus o Ouoctepe B.I.
BepHaackoro), omnpeaenats TPaHUIBI WX MPUMEHHUMOCTH K|
PKMBBIM CHCTEMaM;

- BBIJICTISITh ~ CYIIECTBEHHBIE  IPU3HAKA  CTPOCHHS
OUOIOTMYECKUX 00BEKTOB: BUJIOB, HOMYJISILNH,
MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOreo1€HO30B U
HKOCUCTEM, OCOOEHHOCTH TMPOLECCOB:  HACIIEACTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JAEHCTBUS HKOJIOIMYECKUX
(akTOpOB Ha OpPraHMU3Mbl, IEPEHOCA BEIIECTB M IOTOKA
PHEPrMM B 3KOCHCTEMaxX, AHTPOIOI'€HHBIX M3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U
OHOreOXMMHUYECKUX LIUKIIOB B Ouocdepe;

- pemaTb dJIE€MEHTapHble OHOJIOTMYECKHE 3aJaud,
COCTaBJISITh CXEMbl TIEpEHOCa BEIIECTB W JHEPIUU B
HKOCHCTEMAaX (LENH MUTaHUS);

- KPUTUYECKH  OLIEHMBATh U  HMHTEPIPETHPOBATH
MHGOpMaIII0 OUOJIOTUYECKOTO COJEPKAHMS, BKIIIOUYAIOIIYIO
MCEBJIOHAYYHBIE 3HAaHMS M3 PA3IUYHBIX HCTOYHHKOB
(cpeactBa MaccoBOW HMH(OpPMAIMH, HAYYIHO-TIOMYJISIPHBIC
MaTepualibl), paccMaTpUBaTh TIJIO0AJIBHBIE SKOJIOTHYECKHE
MpoOIeMbl COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K

HUM COOCTBEHHYIO TIO3UIIHUIO.
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