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1. IMosicHuTeIbHAA 3aMIMCKA

Pabouas mporpamma ydyeOHOro npeamera «ouonorus» ais 10 kiacca moarotoBjieHa B
COOTBETCTBHH C:

1. dbenepanbHbiM 3ak0oHOM «OO0 oOpazoBanuu B Poccuiickoii ®eneparu» oT
29.12.2012 r. Ne 273-®3, B neiicTBYIOIIEH peaaKlnu;

2. npukazoM Munoopuayku Poccuu ot 17 mast 2012 r. Ne 413 «O0 yTBepkieHun
deneparbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro OOIIero
obpazoBanus» (3apeructpupoBan 07. 06. 2012 r. N 24480), B neucTBylolIEH
penaKIuu;

3. denepanpHOil 00pa3oBaTEIBLHON MPOTPAMMON CpeaHero oO0Immero ooOpa3oBaHWS,
yTBepKIAeHHOW TmpukazoM Ne 371 MunaucrepcTtsa mnpocsemeHns Poccuiickon
®enepanuu ot 18.05.23, B A€HCTBYIONIEH pelaKInu;

4. denepanpHOil 00pa3oBaTEIBLHON MPOTPAMMOM CpelHEro o01iero oOpa3oBaHUs MO
o6uonoruu (6a30BbIi ypoBeHb), MOCKBa;

5. METOAMYECKUMHU PEKOMEHAAIUSIMU IO CUCTEME OLIEHKH JIOCTHUKCHUS
00y4aroMMuUCs IIaHUPYEMBIX PE3YJIBTATOB OCBOCHUS 00pa30BaTEIbHBIX MPOrPAMM;
6. OCHOBHOI 00pa3oBaTENbLHON MpOrpamMMoil cpeaHero oomiero oopazoanus Y OO
«IIeTpoBckas mkonay»,

7. nporpammoit Bociutanust HY OO «lletpoBckas mikosiay;

8. mpuka3zom MuHnucrtepctBa npocsenieHus: Poccuiickoit ®eneparuu ot 23.07.2025 Ne
551 "OO ytBepxaeHun (DeneparbHOro MepeyHs JJIEKTPOHHBIX 00pa30BaTEIIbHBIX
pECypcoB,  JIONMYIIEHHBIX K  HCIOJIb30BAaHUIO TPU  peaM3alii  UMEIOIINX
roCyJapCTBEHHYIO aKKpEIUTAlMI0 00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOILIETO,
OCHOBHOTO 00IIIETO, CpeHEro 0o1ero oopasoBanus'.

N3yuyenne Owuonoruu Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHO Ha obOecreyeHue
00111e00pa3oBaTebHON U OOIIEKYJIBTYPHOM MOATOTOBKU BBIITYCKHUKOB.

Ha 6azoBoM ypoBHe u3ydenue mnpeamera «buomorus» B dactu ¢GopMupoBaHUS Y
oOyyaroluxcsi Hay4dHOTO MHPOBO33PEHHUS, OCBOCHMSI OOIEHAYyYHBIX METO/IOB,

OCBOCHU IMPAKTUYCCKOI'O IMPUMCHCHUA Hay4YHBIX 3HAHUM OCHOBAHO Ha



MEXIPEAMETHBIX CBA3SIX C MpeAMETaMH 00JIaCTeW €CTECTBEHHBIX, MATEMAaTHUYECKUX U
IYMaHUTapHBIX HayK.

B cucreme ecrecTBeHHO-Hay4dHOTO OOpa30BaHMsS OMOJOTHS KaK y4eOHBIA MpeaMeT
3aHUMAET BaXKHOE MECTO B (POPMHUPOBAHUH:

Hay4YHOMU KapTHUHBI MUPA;

(PYHKIIMOHAIBHON T'PAaMOTHOCTH, HEOOXOIUMOM ISl TOBCEAHEBHOM KU3HH;

HaBBIKOB 3/I0POBOTO U OE30MMACHOTO JUIs YEJIOBEKA M OKpY’Karolled cpeabl oOpasa
KU3HH;

DKOJIOTMYECKOTO CO3HAHUS;

LEHHOCTHOTO OTHOIIECHHMS K )KMBOU MPUPOJIE U YEIIOBEKY;

COOCTBEHHOW MO3ULIUU IO OTHOIICHHUIO K OMOJIOTUYECKOr MH(pOpMAaIK, MOIy4yaeMoi
U3 Pa3HbIX HCTOYHUKOB.

N3ydyenne Ouoioruu co3ga€r yciaoBus i (OpMUPOBaHUSA Yy OOydaroUXCs
UHTEIUIEKTYaJbHbIX, TPAKIAHCKUX, KOMMYHHKAIlMOHHBIX U HH(OPMALUOHHBIX
KOMIIETCHLIAMN.

N3yuenne kypca «buonorus» B cTapmied IIKOJIE HANpaBlIE€HO HA PEIICHHE
CJIEIYIOIIMX 3aa4:

1) dbopmupoBanue cucteMbl OMOJIOTMYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA;

2) pa3BUTHE JUYHOCTU OOYYAIOUIMXCSA, MX HUHTEIJICKTYyaJbHOE W HPABCTBEHHOE
COBEPILEHCTBOBAHUE, (POPMUpPOBAHME Yy HHUX T'YMAaHUCTUYECKHX OTHOILUEHUH U
HKOJIOTMUYECKHU EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBON AESITENbHOCTH;

3) BbIpaOOTKY MOHUMAaHHUSA OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU OHOJIOTHH, A
Takke (OPMUPOBAHUE OTHOILIEHUS K OMOJOTMM KaK BO3MOXXHOW obOsactu Oyayuiei
MIPAKTUYECKON JAESATEIbHOCTH.

Lenu Owuonormyeckoro oOpa3oBaHuMA B CTaplied Mmkone (GopMyIupyroTcss Ha
HECKOJIbKUX YPOBHSX: IJI00aJbHOM, METalpeIMETHOM, JUYHOCTHOM U MPEAMETHOM,
Ha YpOBHEe TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS COJICpPXKaHUS MPEIMETHBIX

IpPOrpaMm.



['mo0anbHbIe e OMOJIOrHYECKOTO 00pa30BaHMsl BJSIOTCS OOLIMMHU /111 OCHOBHOM U
CTapUIel IIKOJIbI W ONPEIEISIOTCS COLHUAIbHBIMU TpeOOBaHUSIMHU, B TOM YHCIE
W3MEHEHHEM COLMAIbHOM CUTyallUM pa3BUTUA — POCTOM HH(OPMALMOHHBIX
NEPErpy30K, HM3MEHEHUEM XapakTepa U CIOCOOOB OOIIEHHS U COLHMAIbHBIX
B3aNMOJCHCTBUI (00BEMBI U CHOCOOBI MONydeHUsT MH(POpPMAIMKU TOPOXKIAIOT P
0COOEHHOCTEN pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hanbonee npoayKTUBHBIMU IS
pelieHuss  3aJad  pa3BUTHS  IMOAPOCTKA  SABJIAIOTCS  COLMO-MOpalbHas U
MHTEJUIEKTYyallbHas B3pociocThb. [loMuMo 3TOro0, rmobdanpHble Henu GopMyIupyroTCs ¢
y4€TOM pacCMOTpPEHUs] OMOJIOTHYECKOTO0 O0pa30BaHHs KaK KOMIIOHEHTAa CHCTEMBI
o0pa3oBaHMsI B LEJIOM, MOATOMY OHH SIBIISIIOTCS HamOoJiee OOIIMMU U COLUAIBHO
3HAYUMBIMU.

Lenb n3ydyenust yaueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OoOy4aronMMuUCsl 3HaHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHU3ALMM >KHUBBIX
CUCTEM pAa3HOTO0 paHra U NPUOOpETEHHE YMEHMH HCIOJb30BaTh 3TH 3HAHUS IS
IPaMOTHBIX JIEUCTBUH B OTHOUIEHHMM OOBEKTOB JKMBOM NPUPOJBI M PELICHMS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue Lenu usydeHus: ydyeOHoro mpenmera «buosjorus» Ha 6a30BOM ypoOBHE
o0ecreunBaeTcsl peuieHUEM CIEeIYIOUX 3a0a4:

— OCBOEHHUE O0YYaIOIIMMUCS CUCTEMbI 3HAHUM O OMOJIOTHYECKUX TEOPHUSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBWIaxX, CIyXalluX OCHOBOW IS
(opMHpOBaHUA MPEACTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpA; O METOJax
HAy4YHOTO T[IO3HAaHUS; CTPOECHUH, MHOro0Opa3suM U OCOOEHHOCTAX >KHMBBIX CHCTEM
Pa3HOTO ypOBHA OpraHU3allMM; BBIJAIOIIMUXCS OTKPBITUSAX M COBPEMEHHBIX
VICCJICIOBAHUSX B OMOJIOTHH,

— ¢opMupoBaHue Yy OOy4aroUMXCs IO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B IMpoOllecCe aHalM3a JaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTHH HaYYHBIX B3IJISIIOB, UACH M MOAXO0B K M3YYEHHIO KUBBIX CUCTEM PAa3HOTO

YPOBHSI OpTaHU3allNY;



— CTaHOBJICHUE Yy 00ydYaromuxcsi o01e KyJabTypbl, (PyHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATh U OLEHUBATh SIBJICHUS OKPYXAlOIIEro MUpa >KUBOH
MIPUPOJbI HA OCHOBAHUM 3HAHUI U OMbITA, TIOJYYECHHBIX PYU U3YYEHUU OMOJIOTUY;

— (¢opMupoBaHHE Yy O0OydYarOIIMXCi YMEHUH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJOTHMYECKUX 3HAaHWM B TPAKTUYECKOW JEATETbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

— BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXHOCTU IIO3HAHUS YEJIOBEKOM >KHBOM
MPUPOBI, HEOOXOJUMOCTH OEPEKHOrO0 OTHOLIEHUS K HEW, COONIOACHHUS STUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0OBAaHU;

— OCO3HAHHME IIEHHOCTH OWOJOTMYECKUX 3HAHUA I TOBBIMICHHS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPbL, AJI1 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

— MpPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW W YMEHMH B MOBCEIHEBHOM JKU3HU IS
OLICHKM TOCJEACTBUI CBOEH JEATENBHOCTH MO OTHOIICHHIO K OKpPYXarollel cpee,
COOCTBEHHOMY 370pPOBbIO; OOOCHOBaHME M COOJIOACHHE Mep MNPOPHIAKTUKH
3a00JICBaHUM.

B cooTBeTCTBUM € yu4e€OHBIM IIJIAHOM Ha MU3y4eHHE Yy4eOHOro npeaMera «OuoJIorus» B

10 xiaccax orBoaurcs 68 yacos.

2. Conep:xanue Kypca

10 KITACC

Tema 1. buosiorust kKak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOILIECTBEHHBIMU, TEXHUUECKUMU U IPYTUMHU
€CTECTBEHHbIMU HayKamH, ¢uiaocoduei, 3TUKOM, 3CTeTUKOM U mpaBoM. Ponb
Oouonorud B (HOPMUPOBAHMM COBPEMEHHON Hay4yHOW KapTuHbl wmupa. Cucrema
OMONOrMYecKuX HayK. MeToasl TMO3HAHMA JKUBOM MpUpoAbl  (HabroJeHue,
AKCIIEPUMEHT,  ONHUCaHWEe,  U3MEpeHue,  KiIaccupukauus,  MOJEIUPOBAHUE,
CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JlaGopaTopHble 1 NpaKTHYeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp30BaHHE pPA3IMYHBIX METOAOB IPHU W3YYEHUU

OMOJIOTHYECKUX OOBEKTOBY.



Tema 2. 7)KuBble cCTeMbI M KX OPraHU3ALMS

XuBble cucTteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: 0nosoruu. OTanyue KUBBIX
CUCTEM OT HeOopraHmdeckoi mnpuponasl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue.
YpoBHH oOpraHuzanuu OHOCHUCTEM: MOJICKYJISPHBIM, KJICTOUHBIM, TKAHEBBIH,
OpPraHU3MEHHBIN, MOMYJIALUOHHO-BUOBON, IKOCHUCTEMHBIN (OMOT€OLEHOTUUECKUN),

OouochepHbIit.

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJICTKH

XUMHAYECKHN  COCTaB  KIETKA. XHMHWYECKHE  BJEMEHTBhI:  MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBI. Boa u MuHepanbHble BeniecTBa. @yHKINKM BOABI U MUHEPAIbHBIX
BemiecTB B kierke. [loanepkanue ocmormdeckoro OanaHca. benku. CoctaB u
CTpoeHne 0eIKOB. AMUHOKHCIIOTBI — MOHOMEPBI OenKkoB. HezameHnmble 1 3aMEHUMBbIE
aMUHOKHCIIOTBl. AMMHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl OCJIKOBON MOJIEKYJIbI
(nepBuyHasi, BTOpUYHAs, TPETUYHAsT WU YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKUE
cBolicTBa OenkoB. buosiorndyeckue QpyHkiuu O0enkoB. DEepMEHTHl — OMOJIOTHYECKUE
karanuzatopbl. CTpoeHnue pepMeHTa: akTUBHBIN LIEHTP, CyOCcTpaTHas Crieln(PUIHOCTb.
Kodepmentsl. Butamunbl. OTinuus pepMEHTOB OT HEOPIaHUYECKUX KaTalIu3aTOPOB.
VYraeBoasl: MoHOcaxapuiabl (TJIOK03a, pub03a U Je30KCHpu003a), aucaxapuibl
(caxapo3a, JakTo3a) U mosucaxapuabl (Kpaxmal, TJIMKOTeH, LeJUII0JI03a).
buonornueckue ¢GyHkuuu yriaeBoaoB. Jlumuasl: Tpuraunepunsl, (pochoaunuasl,
crepounsl. ['mapodunbHO-TUAPODOOHBIE cBOlicTBa. buomornueckne  QyHKIUU
munuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB W JUNUAOB KaK HCTOYHUKOB SHEPIHH.
Hyxnennoseie kucnorsl: JIHK m PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX
kucioT. Ctpoenue u pynkiuu JJHK. Ctpoenne u ¢pynkiuu PHK. Bunst PHK. ATO:
ctpoenne U QyHkiuu. Luronorus — Hayka o kierke. Kierounass teopusi — npumep
B3aUMOJAEHCTBUS UAeH U (PaKTOB B HAYYHOM MO3HAHMHU. MeToAbl M3yYeHUsS KIIETKH.
Knerka kak mnenoctHas skuBas cucremMa. OOmiMe NPU3HAKU KIETOK: 3aMKHYTas
HapyxHas MemOpaHna, monekynsl JIHK kak reHetuueckuil annapar, cucTeMa CUHTE3a

Oenka. Tumbel KJIETOK: JyKapuoTHdeckas W mpokapuoTuueckas. OcoOEHHOCTH



CTpPOCHHUS MpoKapuoTHyYecKor kieTku. Krerounas crteHka Oakrtepuil. CtpoeHue
AYKapUOTUUYECKON KIIeTKH. OCHOBHbBIC OTJIMYUSL PACTUTENIbHON, SKUBOTHOU U TpUOHOMN
KJIETKU. [I0BEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMKC, UX
dbynkmuu. Ilnazmatudeckas memOpaHna, e€ cBoiicTBa U (yHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OJIIC, ammapar [Nonbmxu,
nu30coMbl.  [lolyaBTOHOMHBIE OpPraHOMAbl KIETKWA: MHUTOXOHAPUM, TIJIACTUIBI.
[IpoucxoxneHnne MUTOXOHApUM W Tuactul. Buasl 1mactua. HememOpanHbie
OpraHOUJIbI KJIETKU: PUOOCOMBI, KIIETOYHBIN LEHTpP, IEHTPUOJIH, PECHUYKH, KI'YTUKHU.
QOyHKIMU OPraHOMJOB KIETKU. BkitoueHus. SAApo — peryisaTOpHbIA LEHTP KIETKH.
Crpoenune sapa: saepHas o000JI0YKa, KapuoIula3Ma, XpOMAaTHH, SAPBIIIKO.
XpoMocomel. TpaHCIOPT BEWIECTB B KIETKE.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas padota Ne 1. «/3yyeHue KaTaIuTUUECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMUJIa3bl WA KaTaaasbl)».

Jlabopatopnasi pabora No 2. «/3ydyeHue CTpOCHUS KJIETOK pacTeHHUH, >KUBOTHBIX U

6&KT€prI Imoa MUKpPOCKOIIOM Ha I'OTOBBIX MHUKPOIIPCIIapaTax U UX OIIMCAHUCH.

Tema 4. /KusHenesiTeJIbHOCTh KJICTKHU

OOMeH BemecTB, WM METa00IM3M. ACCUMWIALMS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIIAIUS  (PHEPreTHYEeCKu OOMEH) — JBE€ CTOPOHBI E€IUHOTO Mpolecca
Merabonu3ma. Pojib 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrUM B TOHUMAaHUU
meTabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbId. Poib
(depMeHTOB B OOMEHE BEIECTB U MPEBpPALICHUU HHEPIruu B KieTke. POTOCHUHTE3.
CgetoBast u TemHoBas ¢a3bl porocuHTe3a. Peakuuu gorocunTeza. IPHEKTUBHOCTH
doTocunTe3a. 3HaueHne PoTocUHTE3A JJIS KU3HU HA 3eMiie. BiusHue yciaoBuil Cpeibl
Ha (OTOCHMHTE3 M CHOCOOBI TOBBIMICHUS €ro MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacteHuii. XeMocHHTe3. XEMOCHUHTE3UpYIolue OakTepuu. 3HAYCHHE XEMOCHHTE3a
JUTSL JKW3HU Ha 3emiie. DHepreTudyeckuid oOMeH B KieTke. PacimerieHue BemiecTs,
BBIJICJICHUE U aKKyMYJUPOBAHUE SHEPTUU B KIIETKE. DTallbl SHEPreTUYECKOr0 OOMEHA.

I'mikomus. bpoxxenue u ero Buuabl. KuciaopogHoe OKHCIIEHME, WM KJIETOYHOE



neixanue. OxuciautenbHoe ¢ochopunupoBanure. DPPEKTUBHOCTh IHEPTETUYECKOTO
obmeHna. Peakumm wmartpuuyHoro cuHTe3a. ['eHetmueckas unHdopmarus u JIHK.
Peanmuzanus renermdyeckod wHGOpManuM B KIEeTKe. [ '€HETMYECKHUH KO U €ro
cBorictBa. TpaHckpuniuss — Marpuunblii cuHTe3 PHK. Tpancnsuus — OuocuHTe3
Oenka. Jtamsl TpaHcsauu. KogupoBanne aMuHOKHUCIIOT. Posik pubocom B OnocuHTE3e
oenka. Hexnerounsie popmbl ku3Hu — BUpychl. McTopus oTkpeitust BupycoB (.M.
NBanoBckuit). OCOOEGHHOCTHM  CTPOEHUST W  KU3HEHHOTO LHKJIAa  BHUPYCOB.
bakrepuodaru. bonesnu pacreHuil, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE BUPYCAMH.
Bupyc ummynoxeduimura uyenoeka (BUY) — Bo3Oymurtens CIIMJla. OOpatnas
TpaHCKpUMIMs, peBepTa3a U unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHUs] BUPYCHBIX

3200JI€BaHUN.

Tema 5. PasMHOXkeHMe 1 MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

Krerounslii UK, WK KU3HEHHBIA UK KieTku. UHTepdaza u murtos. [Iporeccsl,
nporekatonue B uHTepdaze. Perumkanuss — peakmnuss marpuydoro cuuteza JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIH Habop — kapuotumn. JUIIOUIHBIA W
raruiOuHBIA  XpOMOCOMHBIE HAOOphl. Xpomatunbl. [luTronormyeckue OCHOBBI
Pa3MHOXEHUS U UHIUBUAYAJIbHOTO Pa3BUTHUSl OPraHU3MOB. JeeHne KIeTKU — MUTO3.
Cramuu wmuto3a. Ilpouecchl, NpoOUCXOAAIIME HA Pa3HbIX CTAIUAX MUTO3a.
buonornuecknii cmpica mutosa. [Iporpammupyemasi rulOenb KJIETKM — amomTo3.
@opMbI pa3MHOKEHHSI OpPraHU3MOB: Oecrnojioe M mojoBoe. Buabl Oecnosnoro
pPa3MHOXXEHUSA: JE€JEHUE HaJBOE, I[OYKOBAHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €ro 3HaueHue IS ceseKiuu. [1onoBoe pa3sMHOXKEHHE, €ro OTIUYHS OT
6ecnionoro. Meiio3. Ctaauu meiiosa. [Iporeccsl, mpoucxoasie Ha CTaausx Meiosa.
[ToBenenne xpomocoMm B Meio3e. KpoccuHrosep. buosornyeckuii CMbICI U 3HAUCHUE
Meio3a. ['ameTtoreHes — mpouecc OOpa30BaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBbIe xene3sl: CeMEHHUKH U SMIHUKU. OOpa3oBaHUe U Pa3BUTHE MTOJIOBBIX KIETOK
— raMmeT (crepMaTo30uj, SHMIeKIeTKa) — crepMaroreHe3 u ooreHes. OcoOeHHOCTH

CTpOEHMs SHMLEKIETOK U crnepmarto3onnoB. OrmlonorBopenue. IlapTeHorenes.



NunuBunyanbHoe pa3BuTHe (OHTOTeHE3). DMOpHUOHATIBLHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl AMOPHUOHAJIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX: JpOOJICHHE,
racTpyJisius, OPraHOrEHES. [TocTamOpuoHaIBHOE pa3BUTHE. Turbl
NOCTAMOPUOHAIIBHOTO Pa3BUTHUS: NPsIMOE, HEMpsIMOe (JIMYMHOUYHOE). BiusiHue cpensl
Ha pa3BUTHE OPTaHW3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC YPOJCTBA.
Poct u pazButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIM Pa3BUTHSL.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Jlabopatopnast pabota Ne 3. «Habmroienne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKPOIIpETapaTax.

Jlaboparopuass padora Ne 4. «/3ydyeHue CTpPOEHHS MOJOBBIX KIJIETOK HA TOTOBBIX

MUKpOIpenaparax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB

[Ipenmer m 3agaum reHetuku. Mcropuss pa3BuThs TeHETHKH. Posib muronoruum u
SMOPHOJIOTUY B CTAHOBJICHUH T€HETUKU. BKJIag poCCUICKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeToabpl TeHETUKH (THOPUI0IOTHUYECKHM, ITUTOTeHETUYECKUA,
MOJIEKYJISIpHO-TeHeTHYeCKU). OCHOBHBIE TE€HETHMYECKHE TOHATHA. [ eHeThdeckas
CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaxX CKPEUIMBAHUN. 3AaKOHOMEPHOCTH HACJICAOBAHUS
npu3HaKoB, ycTaHoBieHHbIe ['. Mennenem. MonoruOpuaHoe cCKpenuBaHue. 3aKOH
eauHooOpas3usi TMOpUIOB MepBOro mnokosieHus. I[IpaBuno gomuHHUpoBaHUS. 3aKOH
pacuierieHdsl Npu3HakoB. [umore3a uwnctoTel ramer. IlomHoe u  HenoaHoe
noMUHUpOBaHKEe. JIUrHOpUIHOE CKpelniuBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBaHUS
MIPU3HAKOB. [{uTorenernueckue OCHOBBI JTUTUOPUIHOTO CKpEIIMBAHUA.
AHanuzupyoniee ckpemuBanue. lVcnosib30BaHNE aHAIM3UPYIOLMIETO CKPEIIMBaHUS
JUTsl onipeesienns reHotuna ocobu. CuernyieHHoe HacienoBanue npusHakos. Padora T.
Moprana no CHEIJIECHHOMY HacJIeIOBaHUIO reHoB. HapylleHue cuerieHusi TeHOB B
pe3yJibTaTe KPOCCHHIOBEPa. XPOMOCOMHAs TEOPHUs HACIEICTBEHHOCTH. [ eHeTnYeckue
KapTel. ['eHeTHKa mosla. XpOMOCOMHOE OIpEAETIeHUE MoJIa. AyTOCOMBI U TOJIOBBIE

XPOMOCOMBI. I'omoramerneie u rereporaMeTHbIC  OPraHU3MBEIL. HaCHeI[OBaHI/IC



NPU3HAKOB, CILEIUIEHHBIX C TMOJoM. V3MmMeHuuBOCTb. Buapl HW3MEHYMBOCTH:
HEHACJICICTBEHHAs: W  HacleAcTBEeHHas. Ponp cpenpl B HEHACHEACTBEHHOU
M3MEHYUBOCTU. XapaKTEePUCTUKA MOIN(DUKAIIMOHHON N3MEHYMBOCTH. BapuamoHHsIii
panl U BapuauMoHHas KpuBas. Hopma peakumn npusHaka. KonndecTBeHHbIE H
KaueCTBCHHBIC TpHU3HAKM M WX HopMma peaknuu. CBoiicTBa MOAM(PUKAIMOHHON
U3MEHYUBOCTHU. Hacnencreennas, WIM  TEHOTHUIIMYECKas, M3MEHYUBOCTb.
KoMmOuHatuBHass M3MEHYMBOCTh. MeHo3 U  MOJOBOM TMpolecc — OCHOBa
KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTanroHHass u3MeHYMBOCTh. Kitaccudukanus
MyTalMid: TEHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa W NPUYUHBI MYyTalUU.
MytareHnble  (QakTopbl. 3aKOH TOMOJIOTMYECKHX pSAJI0B B  HACIEICTBEHHOU
n3MeHunBoctn H.M. BaBuiioBa. BHesimepHass HAcCIeICTBEHHOCTh M W3MEHYHUBOCTD.
I'enetuka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHKU YEJIOBEKA:
reHeaJOTHYeCKU, OJIM3HEIOBEIN, LIUTOr€HETUYECKUH, OMOXUMUYCCKHIA,
MOJIEKYJISIpHO-TeHeTHUeCKUd. COBPEMEHHOE ONPEIEICHUE TEHOTHUIIA: TTOJTHOT€HOMHOE
CEKBEHHPOBAHHWE, TE€HOTUIIMPOBAHME, B TOM uyuciae ¢ nomombto [I[[P-ananu3a.
HacnencrBenHnie  3a0oJieBaHMsI  4YelOBEKa: TIe€HHBIC  OoJie3HHM, OOJE3HH C
HACJIEICTBEHHOM TPEIPaCcIOIOKEHHOCThIO, XPOMOCOMHBIE OoJie3nn. CoMaTuyeckue u
reHepaTuBHbie MyTaluu. CTBOJIOBbIE KJIETKHU. [IpHHITMTIBEI 3J0pOBOTO 00pa3a >KU3HU,
IUArHOCTUKHM, TPOPWIAKTUKM W JIEUEHUS TeHeTHYeckux OosesHed. Menuko-
F€HETUYECKOE  KOHCYJIbTHUPOBAaHUE. 3HAYEHUE  MEAUUMUHCKON  TEHETUKH B
MPEOTBPAICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlaGopaTopHblie 1 NpaKTUHYeCKUe padoThI:

JlaGopatopnass pabora Ne 5. «U3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y IP030(HIIBI HA TOTOBBIX MUKPOTIpENapaTaxy.
Jlabopatopnass pabota Ne 6. «U3yduenune wmoaudUKAIMOHHONW W3MEHYUBOCTH,
IIOCTPOEHHUE BapUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOMY.

Jlabopatopnass pabora Ne 7. «AHamu3 MyTanuid y Jpo30(Hiibl Ha TOTOBBIX
MHKponpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIu3 POJOCIOBHBIX YEIOBEKAY.



Tema 7. Cesiexuiusi opranu3mon. OCHOBBI OMOTEXHOJIOTHU

Cenekuust Kak Hayka M IMpOLECC. 3apOKICHUE CENEKIMU U JOMECTUKAIUA. YUYEHHUe
H./. BaBwmiioBa 0 meHTpax MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYypHBIX PaCTECHUM.
[leHTpbl NOPOUCXOXKAECHUA JOMAIIHUX JKUBOTHBIX. CopT, Mmopoaa, IITaMM.
CoBpeMEHHbIE METOJIbI CENEKIHH. MacCoBbIi W WHANBUAYAJIbHBI OTOOpPHI B
CEJEKIIMU pACTEHUH U KUBOTHbIX. OIEHKa »J3KcTepbepa. bINM3KOPOACTBEHHOE
ckpenuBanue — uHOpuAMHT. Ywucrtas nuHusA. CkpelMBaHUE YHUCTBHIX JIMHUM.
I'erepo3uc, unu rubOpuaHas cuia. HepoacTBeHHOe CKpeluBaHUE — ayTOPUIUHT.
Otpanénnas rubpunuzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IMOJy4YeHue
MOJIMIUIONIOB. JIOCTHXKEHUS CENEKIMU PACTEHUW, KUBOTHBIX M MHUKPOOPTaHU3MOB.
buorexHonoruss kak oTpacib MPOU3BOJACTBA. | '€HHAsI WHXKEHEpHUs. DTalbl CO3/IAHUS
pekomOunantHot JIHK wu Tpancrennbix opranusmoB. Kierounass uHXeHepus.
Knerounsie kynmbTypbl. MUKpPOKJIOHAIBHOE pa3MHOXKEHUE pacteHuid. KinonupoBanue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. OKOJIOTUYECKHE H
studeckue mpodiembl. [MO — reHeTHYECKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.
JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

3KCKprI/IH «OCHOBHBIC MCTOJbI 1 AOCTHXKCHMA CCIICKIIUHA paCTeHI/Iﬁ H ) KUBOTHBIX».

Tema 8. JBoJIIOLIMOHHAs OHOJIOTHS

IIpeanocbUIKM BOZHUKHOBEHUS 3BOIIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOPUS U €€
MeCTO B OMOJ0rMU. BiusiHue 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX
Hayk. CBuzerenscTBa 3BOMOUMH. [laneoHTONOrMYeCKHe: IMOCIEAOBATEIBHOCTD
NOSIBJICHUS BUJOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, MEpPEXOJHbIe (POPMBI.
buoreorpadguueckue: cxoacTtBo u pasznuuue ¢ayH u GJaop MaTEpUKOB U OCTPOBOB.
OMOpPHOIOTHYECKHE: CXOACTBA U PAa3INYKs SMOPUOHOB Pa3HBIX BHAOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, aHAJIOTUYHbIC, pPYAHUMEHTapHbIE
Opranbl, araBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKHE:  CXOACTBO  MEXaHHM3MOB
HACJIEJCTBEHHOCTH W OCHOBHBIX METa0OJMUYECKHX NyTed y BCEX OpPraHU3MOB.
OpomonmonHas Teopus Y. [lapBuHa. IIpeAnochUIKM BO3HUKHOBEHHS JAapBUHHU3MA.

JIBUoKyIIre Cuibl 3BOJIOUMU BUAOB Mo JlapBuHy (HM30BITOYHOE pPa3MHOXKEHHE IPH



OTPAaHUYEHHOCTH  PECypcoB,  HeompenenéHHas  HU3MEHYMBOCTh, Ooppba  3a
CYILIECTBOBAHME, €CTECTBEHHBII 0TOOpP). CuHTeTnyeckas Teopus 3Bomonuu (CTI) u
€€ OCHOBHbIE TOJNOXeHUs. Mukpossomtonus. [lomymamusa kak equHUIA BUJa U
sBOMIONMU. JIBUKyIMe cUiibl ((PaKToOpbl) IBOJIIOIMU BUJOB B MpUpoie. MyTalioHHbIN
MPOIIeCC ¥ KOMOWMHATHBHAS M3MEHYUBOCTH. [OMyIISIITMOHABIC BOJHBI M Ipei() TeHOB.
W3onsiuusa m murpanus. EctecTBeHHBIN 0TOOp — HanpaBisitouil (hakTop 3BOJIOLHUU.
®opMbl ecTecTBEHHOTO 0TOOpa. [IpucrnocoO0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT
sommonuu. [lpumepsl mnpucnocodbsieHnid y opranusmMoB. Apomopdo3bl U HAHO-
agantaiuu. Bung u  BumooOpazoBanue. Kpurtepun Buga. OcHOBHBIE (POPMBI
BHUJ1I000pa30BaHus: Treorpauueckoe, 3Kojoruueckoe. MakposBomonus. DopMbl
ABOJIONMM:  QuUIeTHYeCKasi, JUBEPreHTHAs, KOHBEPreHTHas, MapajlieibHas.
HeobOpatumocts sBomtoniuu. [IponcxoxaeHue OoT HECHEIUATM3UPOBAHHBIX TMPEIKOB.
[Iporpeccupytoias cnenuanu3anus. AanTUBHAsS pagdalusl.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas pabota Ne 8. «CpaBHeHHE BUOB TT0 MOPGHOIOTHUECKOMY KPUTEPHUION.
JlabopaTopHass pabora Ne 9. «OmnmcaHue TPUCTIOCOOTICHHOCTH OpraHu3Ma H €€

OTHOCHUTCJIIBHOI'O XapaKTcpa».

Tema 9. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie

JloHayuyHble TPEACTaBICHHUS O 3apOKACHMM KM3HU. HayuHble rumoressl
BO3HUKHOBEHUS JKU3HU Ha 3emJiie: adMOreHe3 U naHcnepMusi. XuMUYECKask IBOJTIOIHS.
AOGHOTreHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
DKCIEpUMEHTANBHOE TMOJATBEPKICHUE XUMHUYECKOM HBOIOLMM. HavanbHble 3Tamnsl
ouonoruyeckoi spomouuu. I'mnoreza PHK-mupa. ®dopmupoBanve meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM W HX DBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TI'PYIII KUBBIX OPraHU3MOB. PazBuTue )kU3HA Ha 3emiie 1O
spam u nepuoaam. Karapxeit. Apxeiickas u npotepo3oiickas 3psbl. [laneo3oiickas spa
u e€ Tepuoapl: KEeMOPHWICKWN, OpJOBUKCKUH, CHIIyPUHCKUMA, JEBOHCKHUIA,
KaMEHHOYTOJIbHBIN, IEPMCKUN. Me30301CcKas dpa U €€ NepUoIbl: TPUACOBBIN, FOPCKUH,

MenoBor. KalHo30lcKasgs »pa W €€ NepuoAbl: MMAJICOTCHOBBIM, HEOTCHOBBIN,



AHTPOIIOT€HOBBINA. XapaKTePUCTUKA KIMMaTa U T€0JOTHYECKUX mpoiieccoB. OCHOBHbIE
ATamnbl BOJIIOLMM PACTUTEIBLHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUH U
KUBOTHBIX. [losiBJICHME, paclBEeT U BRIMUpPAHWE TPYII KUBBIX opraHu3mMoB. Cucrema
OpraHUYeCKOTO MHUpa KaK OTpaxeHue dBoJolMH. (OCHOBHBIE CHCTEMATHUYECKHE
IpyNIbl OPraHrW3MOB. DBOJIIOIUS 4YENOBEKAa. AHTPOINOJOrusl Kak Hayka. PasBurtue
NPEICTAaBICHUA O MPOUCXOXKIACHUHM 4YeJlOoBeKa. METOJbl M3Y4YeHHUs aHTPOIOTeHEe3a.
CxonctBa W pa3nuuus 4YeloBeKa U KUBOTHBIX. CHCTEMaTHYeCKOe IOJIOKEHUE
yenoBeka. JIpwkymme cwibl  (dakTopsl) aHTpomoreHe3a. HacnenctBeHHas
M3MEHYMBOCTb U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHUE
OpyAMil Tpyna, MbIILIeHUE, pedyb. OCHOBHBIE CTaJUU U BETBU HBOJIIOIUU YEJIOBEKA:
aBcTpanonuteku, YemoBek  ymenwil, YenoBek — npsaMoxoasmumid,  YenoBek
HeaHJepTanbCckuii, YemoBek pazymHbiii. Haxoakum HCKOMmaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBaHMS, 00JIACTh PaCIpPOCTpaHEHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU,
opynus. YemoBeueckne pacbl. OCHOBHbIE OOJIBLIME pPAchl:  €BPONECOUAHAS
(eBpasuiickas), HErpo-aBCTpaJiouAHas (dPKBaTOpUAIbHAs), MOHTOJOUIHAS (a3UATCKO-
aMmepukaHckas). UepThl MpUCIIOCOOJIECHHOCTH MpPEACTaBUTENCH YEIOBEYECKUX pac K
yCIIOBUSM cyliecTBOBaHus. EquHCTBO uenoBeveckux pac. Kputuka pacusma.
JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaxktnueckass pabora Ne 3. «lM3ydeHME HCKOMAEMBIX OCTATKOB pacTCHUH U
KUBOTHBIX B KOJUICKITUSX).

OKCcKypcHsi «IBOJIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAay4HbIN

WJIM KpaeBeaUYeCKU My3eit).

Tema 10. Opranu3mbl 4 OKpYy’Ka0Ias cpeaa

DKOJIOTHA KaK Hayka. 3ajaud W pasfeiabl SKOJOTMU. MeTOolbl 3KOJIOTHYECKHUX
UCCJIEIOBAHUM. JKOJIOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOro uenoBeka. Cpenbl
oOuTaHus OpraHU3MOB: BOJTHAS, HA3eMHO-BO3/TyIIIHAs, MOYBEHHA,
BHYTpHOpTaHU3MEHHasA. JkoJjiornueckue (axtopbl. Kimaccudukanus 3KOIOTHIECKUX
dbakTOopoB: abMOTHYECKHUE, OMOTUYECKUE U aHTPOIOreHHbIe. [[elicTBHEe SKOJIOTMYeCKUX

(akTopoB Ha opraHu3Mbl. AOHOTHYECKHE (PAKTOPBI: CBET, TEMIEpPaTypa, BIaKHOCTD.



®oronepuonusm. IlpucnocobieHrs OpraHu3MoOB K JEHCTBUIO aOMOTUYECKUX
¢dakrtopoB. buonornueckue putmbl. buotmdeckue dakTopel. Buubl OnoTHUECKUX
B3aMMOJICHCTBHI: KOHKYPEHLIUSA, XUIIIHUYECTBO, cUMOKO03 U ero ¢opMsl. [lapazutusm,
KOOTepalus, MyTyalu3M, KOMMEHCanu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO).
AMeHcanu3M, HeuTpaiu3M. 3HaYeHUEe OMOTHUYECKUX  B3aUMOJCHUCTBUN  JJid
CYILIECTBOBAHMUS ~ OPraHU3MOB B  MPHUPOJHBIX  COOOMIECTBaX. DKOJIOTHYECKUE
XapaKTEePUCTUKU TMOMyJaaiui. (OCHOBHBIE MOKAa3aTeNM MOMYJSALUUUA: YHUCICHHOCTD,
IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLiud. JMHaMHKa YUCIEHHOCTU
HOMYJISALUN U €€ PEryJIsALHts.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas padora Ne 10. «Mopdosmornueckre 0COOEHHOCTH PACTCHHUHN U3 pa3HBIX
MECT OOUTaHUS.

JlabopatopHass pabora Ne 11. «BnusgHue cBeTa Ha pPOCT U pa3BUTHUE YEPEHKOB
KOJIEyCay.

[Ipaktnueckass pabora Ne 4. «Iloncyér MIOTHOCTM NOMYJNALUNA pa3HBIX BHJOB

pacTeHum».

Tema 11. CoobmecTBa M 3K0JI0TrH4ECKHE CUCTEMbI

CooOmectBo  opranu3smMoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BUIOBa,
IpoCTpaHCTBEHHasA, Tpouueckas (ruiieBas). Bunbi-nomMmunantel. CBsizu B OUOIIEHO3E.
Dkosiornueckue cucrembl (3kocuctemsl). [loHsTre 00 3kocucTeMe U OMOreoneHO3E.
OyHKIMOHANbHBIE ~ KOMIIOHEHTHl ~ DKOCHCTEMBI:  MPOAYLEHThI, = KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BemiecTB M MOTOK SHEPTrUU B dKocucTeMme. Tpoduyeckue
(muieBbie) ypoBHU 3KOCHCTeMbI. [lumieBbie memu W ceTH. OCHOBHBIE IMOKa3aTelu
HKOCHCTEMBI: OHoMacca, MPOAYKIHSA. OKOJIOTMYECKHE NHpaMUAbl: TPOIYKIUH,
YHCIIEHHOCTH, OmomMacchl. CBOWCTBa HSKOCHUCTEM: YCTOWYHUBOCTH, CaMOPETYJISAIus,
pazButue. Cykueccus. Ilpupomnsie 3KocHCTEMBI. JKOCHUCTEMBI O03Ep M peK.
DKocucTeMa XBOMHOTO HJIM IIUPOKOJIMCTBEHHOTO Jieca. AHTPOTIOT€HHBIE IKOCHCTEMBI.
ArposkocucteMbl. YpOoskocucTeMbl. buonornmueckoe u X03sSHCTBEHHOE 3HAYCHHE

arposKocucTeM M ypOoskocucteM. buopasHooOpaszue Kak (aKkTop YCTOHYMBOCTH



skocucteM. CoxpaHeHue OMOJIOTMYECKOro pa3HooOpaszus Ha 3emie. Yuenue B.M.
Bepnanckoro o Ouocdepe. I'panuimbl, coctaB u CcTpykTypa Oumoctepsl. XKuoe
BemecTBO U ero ¢ynkuuu. OcobenHocT O6Mochepsl Kak ro0aIbHOW SKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHe U oOpaTHas CBsi3b B Ouocepe. KpyroBopotsl BemiecTs u
OMOTreOXUMHUYECKHUE ITUKIIBI AJIEMEHTOB (yriiepoaa, a3oTa). 30HaJILHOCTh OMOchephl.
OcHoBHble Ouombl cymu. YenoBedectBo B Ouocepe 3emiin. AHTPOINOTEHHBIE
U3MeHeHus: B 6uocdepe. I'nobanbHble 3K0M0rndYeckue mpodsaemel. CocylecTBOBaHUE
npupobl U yenoeuecTBa. CoxpaneHne Onopa3sHooOpasus Kak OCHOBA yCTONYMBOCTH
ouocgepsl. OcHOBa palMOHAIBHOTO YINPaBICHUS MNPUPOJHBIMU pecypcaMud U HUX

UCIoNb30BaHue. JlocTukeHUs: OMOJIOTUH U OXpaHa MIPUPOIBI.

3. [lnanupyemble pe3yabTaThbl 0CBOEHHS Y4€OHOI0 MpeaMeTa.

JIMYHOCTHBIE Pe3yJIbTAThI

B cTpykType NMYHOCTHBIX PE3YJbTATOB OCBOCHUS IpeaMeTa «bHOJIorus» BbIAEICHBI
CJIEAYIOIINE COCTABIISIOIIME:

OCO3HaHHE 00YUYAOITUMHUCS POCCUUCKOMN TPa)KJaHCKOW MACHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTA U CaMOOITPEIEIICHUIO;

HaJIMuyue MOTUBAIIUU K O0y4EHUIO0 OHMOJIOTHH;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA PA3BUTHSI OMOJIOTUYECKOTO 3HAHMUS;
TOTOBHOCTh U CIIOCOOHOCTh 00YUaOIINXCSI PYKOBOACTBOBATHCS B CBOEH JIEATEIIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMH CHCTEME OHOJIOTHYECKOTO
00pa3oBaHusl; HAJTMYKME DKOJOTHYECKOT0 MPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTH LU
U CTPOUTD )KU3HEHHBIC TIAHBI.

JIn4yHOCTHBIE pe3ynbTaThl OCBOEHUS NpeaMeTa « broaorus» JOCTUTATCA B €UHCTBE
y4eOHOM M BOCIHUTATEJILHOW JIESITEJIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU
POCCHMCKMMH COLUUOKYJIbTYPHBIMUA, HUCTOPUYECKUMH U JYyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TPHUHSATBIMH B OOIECTBE TMpaBUJIaMW W HOpPMaMH TIOBEACHHUS U
CIIOCOOCTBYIOT TMpOIECCaM CaMOMO3HAHMS, CAaMOBOCIIUTAHUSI W CaMOPa3BUTHA,

Pa3sBUTHA BHYTpeHHeﬁ no3nnun JIMYHOCTH, IIaTPHUOTHU3MA, YBAXKCHHA K 3aKOHY U



IPaBOIOPSAKY, YEJIOBEKY TpyJa U CTapiieMy IOKOJEHHIO, B3aUMHOTO YBa)KCHUS,
OepeXKHOTO OTHOIIICHUS K KYJIbTYPHOMY HacJIe JUIO U TpaTULIASIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickorn Denepanuu, OpUpOE U OKPYKAIOUIEH
cpene.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHOTO mpenmeTa «buomorus» HAOMKHBI
OTpaXkaTh TOTOBHOCTP M  CIOCOOHOCTH  OOYYarOUIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTpPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIINH, ITO3UTHBHBIX BHYTPECHHHX yOexKICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO 00IIECTBA, pacIIUPEHHUE )KU3HEHHOTO OIbITa
W ONbITa JESATEIBHOCTH B TMPOLECCE pealu3alldd OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIILHOM JIEITEIILHOCTH, B TOM YHCJIC B YACTH:

1. I'pakaaHCKOro BOCIIMTAHUSA

— c(hOpPMUPOBAHHOCTh TPAXIAHCKOW MO3UIMU OOYYAIOUIErocsl KaKk aKTUBHOIO H
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA;

— OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIpaB M 00s3aHHOCTEH, YBa)KCHHE 3aKOHA W
MPaBOIOPSIKA;

— TOTOBHOCTh K COBMECTHOM TBOPUYECKOHN ACATEILHOCTH IPH CO3JIaHUHM Y4YeOHBIX
MIPOEKTOB, PEIIEHUN YYCOHBIX U MO3HABATEJIbHBIX 33/1a4, BHITIOJTHEHUN OMOJIOTHUECKUX
AKCIIEPUMEHTOB;

— CMOCOOHOCTh OMPENETATh COOCTBEHHYIO TO3UIIMIO TI0 OTHOIICHHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

— YMCHHME YYWUTBIBaTh B CBOUX JICHCTBHUAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3sHbIMU YOCXKJACHUSMH, KYJIbTYPHBIMH I[EHHOCTSIMU H
COIIMAJILHBIM MTOJIOKEHUEM,

— TOTOBHOCTH K COTPYJIHUYECTBY B IMPOIIECCE COBMECTHOTO BBHITIOJIHCHUS yYEOHBIX,
MO3HABATEIBHBIX M UCCIICIOBATEILCKUX 3a/1ay, YBAXKUTEIbHOE OTHOIICHUE K MHEHUIO
OTIMIOHEHTOB TIPU OOCYKICHUU CITIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

— FOTOBHOCTb K TYMAHUTAPHOUN U BOJIOHTEPCKOU €SI TETbHOCTH.

2. ITaTpuOTHYECKOT0 BOCIIMTAHMS:



— c(OpPMHUPOBAHHOCTh POCCHUMCKONW Tpa)KJaHCKOW HIACHTUYHOCTH, IAaTPHUOTHU3MA,
YBOKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoMHOM, TopocTH 3a
CBOM Kpail, CBOW PoanHy, CBOW S3BIK WU KyJbTYpPy, HOpPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

— LEHHOCTHOE OTHOWIIEHHWE K MPUPOJHOMY HACICAWI0O U IMAMATHUKAM MPUPOIBI;
JTOCTWXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

— CHOCOOHOCTbH OIIEHHMBAaTh BKJIAJI POCCUHUCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTMHU, TOHUMAHKUE 3HAYCHUsI OMOJIOTUM B TTO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBeKa M COBPEMEHHOTO OOIIECTBA;

— uJelHas yOexXIEHHOCTb, TOTOBHOCTh K CiyeHHi0 OTEYecTBY M €ro 3allluTe,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y.

3. JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHHUS:

— OCO3HaHUE IyXOBHBIX IEHHOCTEW POCCHICKOTO HAPOJa;

— chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO TTOBEICHHUS;

— CHOCOOHOCTH OIICGHMBATh CHUTYallUl0 W TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

— OCO3HaHHWE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYHUBOTO OYIyIIIETO;

— OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTENSM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O MPHUHATHUS LIEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBHUU C TPATULIUSIMU
HaponoB Poccum.

4. ICTETHYECKOT0 BOCIIMTAHUSA

— DOCTETHMYECKOE OTHOIIEHHWE K MHpPYy, BKJIIOYas OCTETUKY ObITa, HAyYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

— MOHUMAaHUE SYMOLIMOHAIIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ IEHHOCTH;

— TOTOBHOCTh K CaMOBBIPKEHHIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUECKON JTMYHOCTH.

5. ®U3n4eCKOro BOCIIUTAHUSA:

— TIOHMMAaHHUE M peain3alus 3J0pPOBOTO M O€30MMacHOro oOpasa >KU3HH (3I0POBOE
NUTaHWEe, COOIOJICHUE TUTUEHUYECKUX MPABUI M HOPM, COATaHCHPOBAHHBIA PEXUM

3aHATUA W OTAbIXa, peryisipHas (Qui3nyeckas aKTUBHOCTb), OEpEXHOrO,



OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3HYECKOMY U
NICUXHYECKOMY 3]I0POBbIO;

— TMOHUMAaHUE IIEHHOCTU MPABUJ UHIUBUIYAIHHOTO U KOJUJIEKTUBHOIO OE€30IMaCHOIO
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JIOJEH;

— OCO3HaHUE TOCIEICTBUH M HENpPUITUE BPEAHBIX MPUBBIYEK (yHOTpeOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS).

6. TpynoBoro Bocnuranus:

— FOTOBHOCTH K TPY/y, OCO3HaHUE LIEHHOCTH MacTEPCTBA, TPYA0II00UE;

— TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJIOTUYECKOM U COLMAIBHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMHPOBATh, IJIAHUPOBATh M CAMOCTOSATEIIBHO
BBITIOJTHATH TaKYIO JEATEIbHOCTD;

— WHTEpeC K pa3uyHbiM chepam mpodeccuoHaTbHOM AeSTENBHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BRIOOP Oyaylel mpodeccuu U peanru30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUJIaHbI,

— TFOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHMIO M CAaMOOOPa30BaHUIO HA MPOTHKEHUU
BCEH KU3HU.

7. IKOJIOTHYECKOTr0 BOCIIUTAHMS:

— DKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY JKHU3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS,

— TIOBBIIIEHUWE YPOBHS OKOJOTHYECKOW KYyJIbTYpbl: MPUOOpETEHHUE OIbITa
TJIAHUPOBAHMS MIOCTYIKOB M OLICHKU UX BO3MOKHBIX MOCIEICTBUHN JJISI OKPYKAIOIIEH
cpensl;

— OCO3HaHUE TIJI00AIbHOTO XapaKTepa SKOJIOTHYECKUX TMpodJieM Hu NyTel ux
pelieHus;

— CIMOCOOHOCTh MCMOJIb30BaTh MPUOOpETaeMble MPU W3YYCHUU OMOJIOTUU 3HAHUS U
yYMEHUSI TIPU PEIICHUU MPOOJIeM, CBSA3aHHBIX C PallMOHAIBLHBIM MIPUPOIOIIOIBL30BaHUEM
(coOmroneHue TmpaBU TIOBEJAEHUS B TPHUPOJE, HAIMPABICHHBIX HAa COXPAHCHHE

paBHOBECHUS B DKOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);



— AaKTUBHOE HEMNpUATHE JEUCTBUM, MPUHOCSIINX BpPEI OKPYKAIOUIEH HPUPOIHON
cpelne, yMEHUE IPOTHO3WPOBATh HEOIArONMPUATHBIE HKOJIOTHYECKUE IOCIIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAIIATh UX;

— HaJM4YUE Pa3BUTOTO SKOJOTHMYECKOIO MBIIIICHUS, 3KOJOTMYECKOW KYJIbTYpHI,
OMbITA JACSITEIBHOCT IKOJIOTMYECKON HANPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMH B NO3HABATEIbHON, KOMMYHUKATUBHOW M COLUMUAIIBHOW MPAKTHKE, TOTOBHOCTU K
YYACTHUIO B IPAKTUYECKOM JAESITEIbHOCTH HKOJOTHUYECKON HAITPABICHHOCTH.

8. lleHHOCTH HAYYHOTI'O IO3HAHUSA:

— c(hopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM MPAKTHKW, OCHOBAaHHOIO Ha JHUAJore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

— COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM KyJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIOAbMU U TO3HAHUS MUPA;

— T[OHMMaHue creuuuku OHOJOTUM KaK HayKd, OCO3HaHWe €€ poJiu B
(GbopMHpPOBAHMK PAIIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IIEJIOCTHOTO
MpEeACTaBICHUS] 00 OKpYXXAaroUIleM MHpPE KaK O €IUHCTBE MPUPOAbI, YEJIOBEKa W
oOuiecTBa, B TO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEHM M pelIeHHu MpodiemM
COXpaHEHUsl MPUPOJHOTO PABHOBECHS;

— yOeXAEHHOCTh B 3HAYUMOCTH OMOJOTMM JUIsl COBPEMEHHOW LHMBHJIM3AIUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUS TMEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pelIaTh PeCypcHbIe MPOOJIEMbI pa3BUTHS YEIOBEUECTBA;
MOWCKa MyTeW BbIXOJAa M3 TI00aTbHBIX JIKOJOTHYECKUX MpoOJeM M O0OeCreHeHHUs
nepexoja K yCTOMYMBOMY DPa3BUTHIO, PALIMOHAIBLHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTMUECKUX 3HAHWUN B IIEJISAX MOBBINICHUS
o01Ie KyJabTypbl, €CTECTBEHHO-HAYYHOHW TIpPaMOTHOCTH KaK COCTaBHOW YacTH
(GYHKIIMOHATBHOM TPAMOTHOCTH OOydJaromuxcsi, (GOopMUpPYyEeMOW TMpU H3YYCHHUH
OMOoJIOTHH;

— TMOHHMMAHHME CYUIHOCTH METOJIOB ITO3HAHUS, MHCIOJIb3YEMbIX B €CTECTBEHHBIX

HayKax, CIIOCOOHOCTH MCIIOJIb30BATh IMOJIy4aCMbIC 3HAHHWA OJIA aHAJIN34 U 00BACHEHUS



SIBJICHUI OKPY>KAIOIIET0 MHpa U MPOUCXOASIIIUX B HEM HM3MEHEHU; yMEHUE JeNaTh
00OCHOBAHHBIC 3aKJIIOYCHHS HA OCHOBE HAY4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C
LEJbIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTh CAMOCTOSITENIFHO UCTIOIb30BATh OMOJIOTMYECKIE 3HAHUS IS PEIICHUS
mpo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHsX;

— OCO3HaHUE IICHHOCTH HAyYHOW JesTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO M UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

— TOTOBHOCTb M CHOCOOHOCTh K HENPEPhIBHOMY 00Pa30BaHUIO M caMO0OOpa30BaHUIO,
K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 1O OHOJIOTMM B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSIMHU.

B mporiecce  TOCTHKEHHsI JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS OOYYaIOUITUMUCS
OporpaMMBbl CpeHEro o001ero oOpa3oBaHMsl Yy OOYy4YaroOlUXCS COBEPILIEHCTBYETCS
HMOIIMOHAIBHBIN UHTEIIEKT, TIPEANOIaralomui choOpMUPOBAHHOCTD:

— CaMOCO3HaHUS, BKIIIOYAIOLIEr0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJETh HANpPABJICHUS Pa3BUTHS COOCTBEHHON 3MOLMOHAIBHOU Cdepsl,
OBITh YBEPEHHBIM B ce0¢;

—  CaMOpETyJMpPOBaHUS, BKJIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  IOBEIEHHE, CHOCOOHOCTh  aJaNTHPOBAThCAd K
HYMOIIMOHAIBHBIM W3MEHEHUSM M MPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY; —
BHYTPEHHEI MOTHBALIUY, BKIIIOYAIOLIEH CTpEMJICHHE K JOCTHKEHHIO LEJNU U YCIeXy,
ONITHMHU3M, HMHUIIUATUBHOCTh, YMEHHE ACHCTBOBAThH, ICXO/S U3 CBOMX BO3MOXHOCTEH;
— DSMIATUH, BKIIOYANOIMIENH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBaTh €ro TpPU OCYIIECTBICHHH KOMMYHHKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COMIEPEIKUBAHUIO;

— COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpanMBaTh OTHOLICHHS C

APYIruMH JIIOAbMMU, 38,6OTI/ITBC$[, MMPOABJIATE HHTCPEC U pa3pCilaTb KOH(l)J'II/IKTBI.

MeTanpeaMeTHble pe3yJbTaThl
MeranpeaMeTHble  pe3yJbTaThl  OCBOEHUs ydeOHoro mnpeamera «buomorus»

BK/IIOYAarOT:



3HaUYUMBbIE JJ11 (POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOUTUXCS MEXKIMCIUILITHHAPHBIC
(MexXnpenMeTHbIe) OOIIeHAYYHBIE MOHSATHSA, OTPAXKAIoIIKMe IEJIOCTHOCTh HAy4yHOU
KapTUHBI MHpa W CIENU(PUKYy METOIOB IO3HAHMSI, WCIOJIB3YEMBIX B €CTECTBCHHBIX
Haykax (BELIECTBO, PHEPrusi, SABJICHUE, MPOIECC, CUCTEMA, HayYHbIA (PaKT, MPUHIUII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEI0BaHUE, HA0II0IeHNE, U3MEPEHUE,
AKCIIEPUMEHT U Jp.);

YHUBEpCalbHble  yueOHbIE  JCHCTBUSA  (MO3HABaTEJIbHbIE, KOMMYHUKATUBHbIE,
peryisTUBHbIE), oOecnieunBaromue (OpMUPOBAHNE (PYHKIITMOHAILHON TPAMOTHOCTH U
COIMAJIbHON KOMITETEHIIU 00YyJaronuxcs;

CHOCOOHOCTh  OOYYalIIMXCA HCIOJb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHEIE,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHbIE YUEeOHBIC JEUCTBUS B MO3HABATEIIHLHOM
U COLIMAJILHOM TPaKTHKE.

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUSI MPOrpaMMBI CPEIHETO 00IIero oopa3oBaHus
JIOJIKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

— CaMOCTOSITENIbHO (pOPMYJIMPOBATh U aKTyaJU3UpPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

— MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JOTUUECKOTO MBIIUICHUS (aHAIM3a,
CUHTE3a, CpaBHEHHUS, KiIaccUpUKalMKU, OO0OOIIEHUsI), PaCKpbIBaTh  CMBICT
OMOJIOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTepHbIC NPH3HAKH, YCTAHABIIUBAThH
CBSI3U C IPYTUMH MOHSATUSIMH );

— OMPEACIISITh LIEeNU IeITeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKECHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTH C TOCTaBJICHHBIMHU LIEJISIMU;

— HCTOJIb30BaTh OMOJIOTUYECKUE TTOHATHS U1 00bsICHEHUS (DaKTOB U SIBJICHHUM >KUBOU
IPUPOJIBL;

— CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIC, JACIYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISAITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHST B PACCMATPUBACMBIX —SIBICHHSIX,

bopMyIUpPOBATH BBIBOABI U 3aKJIIOUCHUS;



— TPUMEHATh CXEMHO-MOJENBbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIIECHUH B U3y4aeMbIX OMOJIOTMYECKUX 00bEKTaX, a TAK)KE MPOTUBOPEUUI
Pa3HOTO POJIa, BEISBICHHBIX B PA3IMIHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

— pazpabarbiBaTh IUIAH pEIICHUS TPOOJEeMbl C YYE€TOM aHaJIM3a HMEIOIINXCA
MaTepUAIIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb, OIIEHUBATh COOTBETCTBHUE pPE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

— KOOPJIMHUPOBATH U BBIMOJHITE pabOTy B YCIOBHSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIIIUJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM;

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

— BIIQJIETh HaBbIKAMU Yy4e€OHO-HCCIIEIOBATEIBCKON M IMPOEKTHOM eATeIbHOCTH,
HaBBIKAMU pa3pelieHus mpobisieM; o0JagaTh CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEHIEHUS MPAKTUYECKUX 3a/1ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

— HUCIOJB30BaTh PA3JIMUHbIC BUbI AEATEIBHOCTU O TOJYYEHUIO HOBOT'O 3HAHUS, €T0
UHTEpIpEeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B YYEOHBIX CHUTYaIHsIX, B TOM
YuUCJIe IPU CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB,;

— QopMupoBaTh HAyYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMU;

— cTaBuTh H (OPMYIMpPOBATH COOCTBEHHbIE 337audl B  00pa3oBaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

— BBISIBJISATh IPUYUHHO-CJICJACTBEHHBIC CBSI3U U aKTyaJW3UPOBATh 3aJ/1auy, BbIJIBUTATh
TUNIOTE3y €€ pElIeHUs, HaXOAuTh AapryMEHThl [JIs JI0Ka3aTelIbCTBA CBOMX
YTBEPKICHUM, 3a7]aBaTh MapaAMETPhl U KPUTEPHUU PEILICHHUS;

— aHaJIM3UPOBATh TMOJYUYCHHBIC B XOJE PEIICHUS 3aJlauyd pe3yJbTaThbl, KPUTUUECKU
OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

— J1aBaTh OIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

— OCYIIECTBJISITH 1I€JICHANPABIEHHBII MOUCK NIEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUSA

B PO ECCUOHAIIBHYIO CPEY;



— yMETh IMEPEHOCUTh 3HAHHUA B TO3HABATEIbHYI0 M TMPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

— YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

— BBIJIBUTaTh HOBBIE UJIEH, MpejIaraTb OPUTMHAIIbHBIE TTOJIXO/IbI U PEIICHUS; CTABUTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS;

3) neiicTBUA 1O padoTe ¢ MHPOPMALHEi:

— OPHUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHGOpMalu (TeKCTe y4eOHOTO
mocoousi, HAay4YHO-TIOMYJISIPHOM  JuTepaType, OHOJOTMYECKHX  CJIOBapsIX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHere), aHaIM3UPOBAThH
MH(pOpMAITUIO PA3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, KPUTUYECKU OLICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

— (opMynupOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIC METOJIbI MIPH MOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmaIuu, HeoOX0IUMMOM ISl BHITIOJIHEHUST YUEOHBIX 3a/1a4;

— nOpuoOpeTaTth OMBIT  HMCIHOJB30BaHUS  WHMOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BHIOUPATh ONTUMANIbHYIO (hOPMY TIPEICTABICHHS OMOJIOTHYECKON
uH(popmanuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIHILIBI, PUCYHKH H JIP.);

— MCIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOTHYECKOM
uH(bopMaIell: TPUMEHITh XUMHUYECKHEe, (QU3NMUECKHE M MaTeMaTHYECKHUE 3HAKU U
CUMBOJIbI,  ¢dopmyJsibl,  abOpeBUaTypy, HOMEHKJIATypy,  HCIOJIb30BaTh WU
npeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

— BJIaJIeTh HaBBIKAMU pPACTO3HABAHUS W 3allUThl WH(OpManKu, WHPOPMAITMOHHOM
0e30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€HCTBUSIMU:

1) oOmienmue:

— OCYIIECTBJISITh KOMMYHHKAIIMA BO BceX cdepax >KU3HU; aKTUBHO y4acTBOBATh B
JMaiore WIM JTUCKYCCHU TI0 CYIIECTBY oOOCyXmaaemoil TeMbl (YMEHHE 3a7aBaTh

BOITPOCKHI, BBICKA3BIBATE CYKACHHA OTHOCUTCIIBHO BBIIIOJIHCHUA npeﬂnaraeMoﬁ 3aJgadu,



YUHTBIBATh UHTEPECHI U COINIACOBAHHOCTD MO3ULUN APYTHX YYACTHUKOB JUajora Win
JTIUCKYCCHH);

— pacro3HaBaTh HEBepOalbHBIE CpelcTBa OOMICHHSA, T[OHWMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MJIUKTHBIX CUTYyallud; yMETb
CMSTYaTh KOH(JIUKTHI U BECTU MEPETOBOPHIL;

— BJAJETh pa3IMYHBIMU CIOcOOaMU OOIIEHHWS U B3aUMOJEHCTBUS; IIOHHUMATh
HaMEpPEHUs IPYruX JIIOJEeH, IPOSBIATh YBAXKUTEIHOE OTHOLIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupOBaTh CBOM BO3PAKEHHUS;

— Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEIICTB;

2) coBMecTHas AeSITEJIbHOCTD:

— MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHHOW U MHAUBUAYAIBHON pabOThI
IpU  pEIICHUH OMOJIOTMYECKOW MpoOsieMbl, OOOCHOBBIBaTbH HEOOXOJIUMOCTh
OPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJCHCTBUS MPU peLICHUH y4eOHOM 3a/1auH;

— BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C Y4ETOM OOLIMX HHTEPECOB
Y BO3MOXHOCTEM KaXK/10r0 YieHa KOJIIEKTHBA,

— MPUHUMATh LEJIb COBMECTHOM JESATEIIBHOCTH, OPTaHU30BBIBaTh U KOOPIANHUPOBATH
NEUCTBUA O €€ NOCTHXKEHHIO: COCTABIISTH IUIAH ACHCTBUH, paclpeiensTh poJid C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYK/1aTh PE3yJbTaThl COBMECTHOMN pabOTHI;

— OLICHMBATh Ka4yeCTBO CBOETO BKJIAaJa M BKJIAJa Ka)XAOTO0 yYacTHHKA KOMaH[IbI B
001l pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

— mpemaratb HOBBIE IIPOEKTBI, OLIEHMBAaTh HJIEW C IO3WLHWHA HOBHU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

— OCYUIECTBJISITh MO3UTUBHOE CTPATEIMUECKOE MOBEICHUE B PA3IMYHbBIX CUTYalMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszanus:

— HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ui BBISABICHUS MPOOJIEM U UX PELICHUS B

JKHU3HCHHBIX 1 y‘le6HBIX CUTyalUAX;



— BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUMU I11€JIEBbIE M CMBICIIOBbIE YCTAHOBKU B
CBOUX JICMCTBUSIX U MOCTYIKAaX IO OTHOLICHHIO K KUBOM MPUPOJE, CBOEMY 340POBBIO
Y 3JI0POBBIO OKPYKAIOIIUX;

— CAMOCTOSTENBHO OCYIIECTBIATh IO3HABATEIBHYIO JEATEIBbHOCTh, BBISBISTH
MpoOJIeMbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJladyl B 0Opa30BaTEIBHOU
NEATEIIbHOCTH U JKU3HECHHBIX CUTYalUsX;

— CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHHS MPOOJIEMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTECHUM;

— J1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

— pacCIIUPATH pAMKUA YYE€OHOTO TIPeAMETa HA OCHOBE JTUYHBIX MPEAOUYTCHUMH;

— JIeJIaTh OCO3HAHHBIN BHIOOp, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

— OLICHUBATh MPUOOPETEHHBIN OTIBIT;

— CcHocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO IIUPOKOW SPYIUIIUA B PAa3HBIX
0o0JacTsAX 3HAHUM, TOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIA W KyJIbTYPHBIM
YPOBEHB;

2) CAMOKOHTPO.Ib:

— JlaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

— BIIQJIETh HABBIKAMH I1O3HABATEIBHOU PEQIIEKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH; MCIIOJIb30BATh
npuémbl pedIIeKCUU JUIsl OLICHKU CUTYallluH, BHIOOpA BEPHOTO PEIICHUS;

— YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
— TMpPUHMMATh MOTHUBBI M apryMEHThl JPYrUxX TMpH aHalu3e pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

— MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJIOCTATKH U JOCTOWHCTBA,

— T[PUHMMATh MOTHUBBI M apryMEHThl JPYTrUX TMpH aHaJIU3€ pe3yJbTaToOB
NEeATEeIbHOCTH; — MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH;

— Ppa3BUBaThb CITOCOOHOCTH TOHUMATh MUP C MMO3UIUHU APYT'Oro YCIIOBCKA.



B (QenepanbHbIX M pErHOHAIBHBIX MPOLEAYpax OLEHKU KauyecTBa OOpa3oBaHMs
UCIIONIb3YETCSl  MepedeHb  (KOAU(PUKATOpP)  NpOBEpsAEMbIX  TpeOOBaHHUA K
METaNpPEIMETHBIM pe3yJIbTaTaM OCBOEHHUS OCHOBHOW OOpPa30BATEIbHOW IPOrpaMMBI

CpeaHero o0mero oopa3oBaHusl.

[Tepeuens (koaudukaTop) MPOBEPAEMBIX
TpeOOBaHMIA K METANPEIMETHBIM pe3yJIbTaTaM OCBOCHUS OCHOBHOU

O6pa3OBaT€HBHOﬁ IIporpaMmal CpCAHCTO 06HICFO O6p2130BaHI/IH

Kon [IpoBepsiembie  TpeOOBaHUS K  METalpeIMETHBIM  pe3yJIbTaTaM
MIPOBEPSIEMOTO |OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAaMMBI CPETHETO OOIIETOo

TpeOoBaHMusI  |0Opa3OBaHUS

1 [lo3HaBaTenbHbIE YHUBEPCAIbHBIE yueOHbIe ericTBUs (nanee - YV /)
1.1 ba3oBrle jornueckue neucTBUS
1.1.1 YcraHaBnuBaTh CYLIECTBEHHBIM TMPU3HAK WJIM OCHOBAHUS IS

CpaBHEHHUS, Kilaccuukauu u 0000IIeHUs

1.1.2 BEISBISITE 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBAEMBIX
SIBIICHUSX
1.1.3 CamocrosiTenbHO (OpMYIUPOBaTh M AKTyalIU3UpPOBaTh MpPoOIIEMY,

paccMaTpuBaThb €€ BCCCTOPOHHC,
OIIPCACIIATh HCIIN ACATCIIBHOCTH, 3a1aBaTh IIAPpaMCTPbl U KPUTCPHUHU UX

JOCTHIXKCHU A

1.14 BHOCUTD KOpPPEKTHBBI B JESITEIBHOCTH, OLICHUBATH COOTBETCTBUE

PE3YJIbTATOB LECJIAM, OICHUBATHL PUCKHU HOCHCI{CTBI/Iﬁ ACATCIBHOCTH

1.15 Pa3BuBaTh KpeaTHMBHOE MBIIUIEHHE TIPU PELICHUH KU3HEHHBIX

npo0em




1.2

bazoBnie HCCICAOBATCIIbCKUC I[CflCTBPIH

1.2.1

Brnanere HaBblkaMHM  y4eOHO-MCCIENOBATEIBCKOW W IPOEKTHOU

ACATCIIbHOCTHU, HABBIKAMU PAa3pPCIICHUS HpO6HeM

1.2.2

OBJ'IaI[eHI/Ie BUaMHU JCATCIBbHOCTU II0 IMOJYYCHHWIO HOBOI'O 3HAHUA,
€TI0 MHTCPIIPCTAINH, Hp€06p330BaHI/II-O U MIPUMCHCHUIO B PA3JIMYHBIX
yqe6HBIX CuTyanu:Aax, B TOM YHUCIIC IIpH CO3AdHHUU y‘I€6HBIX 151

CONMAJIBHBIX ITPOCKTOB

1.2.3

@OopMHUPOBAaHME HAYYHOIO THUIA MBIIUICHHS, BIAJICHUE HAYYHOU

TepMHHOHOFHeﬁ, KIIIOYCBBIMU ITOHATHAMH U MCTOAaMH

1.24

BrIsSBIATE IMPUYNHHO-CICACTBCHHBIC CBA3M W AKTyaJIM3UPOBATDH
3aa4y, BBIIBUI'aTb T'HIIOTC3Yy €C PCIICHUA, HAXOAUTb apPI'YMCHTHI IJIA
JOKa3aTCJbCTBa CBOHX YTBCp)KHCHHﬁ, 3aJlaBaTb IapaMCTpbl H

KPUTEPHUH PEIICHUS

1.25

AHaJ'II/I3I/IpOBaTB IMMOJYUYCHHBIC B XOJ€ PCHICHUA 3aJja4uu PC3YJIbTaThl,
KPUTHYCCKH OLICHUBATDH 1%0,¢ JOCTOBCPHOCTD, IMPOTrHO3HUPOBATH

HN3MCHCHHUC B HOBBIX YCIIOBHUAX

1.2.6

YMeTh TNEepEeHOCHUTHh 3HAHUS B IO3HABATCIBHYI0 M IPAKTHYECCKYIO
00J1aCTH KU3HEACATCILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTe;
OCYIIECTBJIATh IICJICHANPABICHHBI ITOMCK TIEPeHOCa CPEICTB |

CIOCO0OB JIEUCTBUS B TPOPECCUOHATIBHYIO CPETy

1.2.7

CnocoOHOCTh U TOTOBHOCTh K CaMOCTOSTEIIbHOMY MOUCKY METOJI0B
pelIeHUs] NPaKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3JU4HbIX METOJIOB
MTO3HaHMS;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON

ACATCIIbBHOCTU U JKU3HCHHBIX CUTYallUAX,




CTaBUTh MpoOJEeMBl M 3aJayd, JOMYyCKAIOIIWe albTepHATUBHbBIC
pelLIeHus;
BBIJIBUTaTh HOBBIE HJIEW, MPEIaraTb OPUTHMHAIBHBIE TMOAXOIbl U
peLIeHus;
pa3zpabaTeiBaTh IUIAH pELIEHUS NPOOJEMBl C YYETOM aHalu3a

HMCIOIIUXCSI MaTCPUAJIbHBIX 1 HCMATCPUAJIbHBIX PECYPCOB

1.3

Pa6ora ¢ nndopmarnmeit

131

BJ'I&I[GTB HaBbIKaMHU ITOJIYUCHUA I/IH(bOpMaI_[HH N3 UCTOYHHUKOB pa3HbIX
THUIIOB, CaMOCTOATCIIBHO OCYHICCTBJIIATD IIOUCK, aHaJinu3,
CUCTCMATHU3alIUIO 1 UHTCPIIPCTALUIO I/IH(l)OpMaI_II/II/I Pa3JINYHbIX BUJ0B

1 GOopM MpeCTaBICHUS

1.3.2

CoznaBaTh TEKCTBHl B Pa3MYHbIX (popMarax C yuyeTOM Ha3HAYEHUS
MH(}OpMaLMKU U LIEJIEBOM ayIUTOPUH, BBIOUpPAsk ONTUMAIBbHYIO (HOpMY

MMpEACTAaBJICHUA U BU3yaJIn3allun

1.3.3

OueHuBaTh  JTOCTOBEPHOCTh, JIETUTUMHOCTh HMH(POpMALIUH, €€

COOTBCTCTBHC IIPABOBBIM U MOPAJIBHO-3THYCCKUM HOpMaM

1.34

Ucnonb3oBath cpeactBa MHPOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX
TEXHOJIOTUA B PEIICHUUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJI0JICHHEM TPeOOBaHUI SPrOHOMUKHU,
TEXHUKUA 0€301aCHOCTH, TUTUEHBI, PeCypCOCOepPEeKEeHHsI, TIPABOBBIX U

ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM 0€301TaCHOCTH

1.3.5

Brmanerr HaBbIKaMHM pacmo3HaBaHUS M 3allUTBl  WHOOpPMAIHH,

UH(OPMAIMOHHON O€30aCHOCTH JIMYHOCTU

KommynukatusHsie YV /|

2.1

OO01enue




2.11 OcymiecTBIATh KOMMYHHKAIIUU BO BCEX cepax KU3HU;
BJAJIETh PA3JIMYHBIMU CIIOCOOAMH OOILLIEHUS U B3aUMOICHCTBUS

2.1.2 Pa3BepHyTOo M JIOTMYHO WM3JaraTb CBOK TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3IKOBBIX CPE/CTB

2.1.3 ApPryMEHTHPOBAHHO BECTH JTUAJIOT

3 Perynstususie YV /|

3.1 CamoopraHu3arus

3.1.1 CaMOCTOSITENNBHO OCYIIECTBIIATh IMO3HABATEIbHYIO JESTENbHOCTb,
BBISIBJIATh MPOOJIEMBI, CTaBUTh W (OpMyIupoBaTh COOCTBEHHbBIE
3aJ1auM B 00pa30BaTEIbHOM IE€ATEIbHOCTU U )KU3HEHHBIX CUTYalUsX;
JaBaTh OIEHKY HOBBIM CHTYaIHsIM

3.1.2 CaMOCTOATENBHO COCTABJIATH IJIAH PELICHUs] MPOOJIEMBI C Y4ETOM
MMEIOIIMXCA  PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
IPEAIIOYTECHNM;
Jenatb ~ OCO3HAHHBIM  BBIOOP, APryMEHTHpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
Ccroco0CTBOBATh (POPMHUPOBAHHUIO U MPOSIBICHUIO IIUPOKOM IPYyIULIUU
B Pa3HbIX 00JIACTAX 3HAHUM

3.2 CaMOKOHTPOJIb

321 JlaBaTb OIIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B
JesITeNIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM

3.2.2 Brnanets HaBblKaMHM TO3HABATEIbHON pedIeKCMU KaK OCO3HAHUS

COBCPIIACMBIX I[ef/'ICTBI/II\/JI u MBICIIUTCIBbHBIX IIpoHeCCoB, nux

pE3yabTaTOB U OCHOBAHUM;




HCIIOJB30BATh ITPHCMBbI pCCI)J'ICKCI/II/I AJIs1 OLICHKKW CUTyalluu, BBI60pa
BCPHOTI'O PCIICHU,
YMETh OOCHUBATL PUCKN U CBOCBPCMCHHO ITPUHUMATD PCHICHUSA 110 UX

CHMIKCHHIO

3.3 OMOIMOHATIBHBIA UHTEIUICKT, MPEANOIaralonfi chopMrupoBaHHOCTS:
CaMOpEryJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHUE
OPUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIOCOOHOCTH
aJanTUPOBAaThCA K OSMOIMOHANBHBIM W3MEHEHUSM | TPOSBIATH
IrMOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIKOYAOIIEH CTPEMIICHHE K JTOCTHKECHUIO
eI U yCNeXy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JECHCTBOBATH,

HCXO0O1 U3 CBOUX BO3MOXXHOCTEH

IIpeaMeTHBIE pe3yJibTaThI

[IpeameTHbie pe3ynabTaThl ocBoeHHs Mporpammbl COO 1o Ouosioruu Ha 0a30BOM
YpOBHE BKIIIOUAIOT creruduieckue nias ydyeObHoro mpenmera «buomorusy HaydHbIE
3HaHWS, YMEHUS M CIOCOOBI JEWCTBUM 10 OCBOCHHIO, WHTEPHPETAMA U
npeo0pa3oBaHUI0 3HAHWM, BUIBI ACATEIBHOCTU MO TOJYYCHHIO HOBOTO 3HAHUS M
MPUMEHEHUI0 3HAHWW B PA3JIMYHBIX YYEOHBIX CHUTYyaIlMsAX, a TaKKe B PealbHBIX
KU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C OMOJIOTHEH.

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS YYeOHOTO TIpeaMmeTa «bHOJIOTHS» TOKHBI
OTpaXkaTh:

1) chopmupoBaHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOW €CTECCTBEHHO-HAYYHON KapTHHBI
MHpa U HAyYHOTO MHPOBO33PEHUS; O BKJIAJAC POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pasBUTHE OMOJOTUM, (YHKIIMOHATHLHOW TPAaMOTHOCTH YeEJIOBEKa JIs
pEIICHUS )KU3HEHHBIX 33]1a4;

2) yMeHHe pacKpbIBaTh COJEpPKaHHE OWOJIOTHYECKUX TEPMHHOB U TIOHSTHMH: KU3HbD,

KJIeTKa, oOpraHu3M; MeTaboau3M (OOMEH BEIIECTB U IMPEBpAIICHUE DJHEPTUH),




romMeocras  (caMoperyssnus), ypOBHEBas  OpraHu3alisi  JKUBBIX  CHUCTEM,
caMOBOCHpOU3BecHHE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE; BHJ, MOMYJSAIUSA, TeHO(QOHI, SBOJIONM, ABIXKYIIUE CUIbl ((akTophI)
ABOJIIOIMHU, TPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJ000pPa30BaHUE, HKOJIOTHUYECKUE
(bakToOpel, 3KOCHCTEMa, NPOIYIECHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IICMU IHUTAHUSA,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

3) yMmeHue wu3Jaratb OMOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTAallMOHHAs!, HEHTPAJIbHASI JOTMa MOJIEKYJISIpHOU Onosiorun), 3akonsl (I'. Menaens,
T. Moprana, H.UW. BaBunoBa) u yuyeHus (0 IIEHTpax MHOTo0o0Opa3usi u
MIPOUCXOXKICHUS KyJIbTYpHbIX pacTeHuid H. 1. BaBuioBa), onpenensiTb TpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

4) yMeHue u3jaratb OuoJjorudeckue Teopuu (dBostonronHas teopust Y. JlapBuHa,
CUHTETUYECKass TEOpUs SBOJIOLUMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOrO
cxonctBa K. M. Bapa, uepenoBanus TJIaBHBIX HaNpaBiIeHUH U myTei 3Boatonnu A. H.
CesepiioBa, yuyenusi o Ouocthepe B. U. Bepnanuckoro), omnpenenstb I'paHULBI HUX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

5) yMeHHE BBIJIETATh CYIIECTBEHHbIC NPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT; OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OpPraHMU3MOB; OCOOEHHOCTH
MpoleccoB: OOMEHa BEIIECTB W IPEBpAIllCHHs JHEPruu B KIETKe, (POTOCHHTE3a,
IUIACTUYECKOTO M SHEPreTMYecKoro OOMEHa, XEMOCHMHTe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS,  PAa3MHOXKEHUS,  HMHIMBHUAYaJIbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

6) yMeHHe BBIJEIATh CYIIECTBEHHbIE MIPU3HAKUA CTPOCHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALMMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOIr€OLIEHO30B U
DKOCHUCTEM; 0COOEHHOCTH IIPOLIECCOB: HACJIECTBEHHOU M3MEHYUBOCTH,
€CTECTBEHHOTO0 0TOOpa, BHI000pPA30BaHMS, MPUCIOCOOJIEHHOCTH OPraHU3MOB,
JIEUCTBUSA DKOJOTUYECKUX (DAKTOPOB HA OpPraHU3MBI, MEPEHOCAa BEIIECTB M IOTOKA
SHEPrUM B DKOCHUCTEMaX, AHTPOINOIE€HHBIX W3MEHEHUW B HKOCHCTEMAax CBOEH

MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMUYECKUX IIMKIIOB B Orochepe;



/) yMEHHE NpPHUMEHATH IIOJIyYE€HHbIE 3HAHMS JUIsI OOBSICHEHHS OHOJOTMYECKUX
IOPOLECCOB U SIBICHUM, AN NPUHATUS NPAKTUUECKUX PEHIEHUH B IIOBCEIHEBHOMU
KU3HU C IeNpl0  obecrieyeHUs O€30MacHOCTH CBOETO 370POBbS M 370POBbS
OKpPYKAIOIIUX JIFOJeH, COOJIOEHUSI HOPM T'PAaMOTHOIO IOBEJIEHUS B OKpYXaroulei
NPUPOIHON cpele; TMOHUMaHHE HEOOXOJWMOCTH WCIIOJIb30BAHUSA  JTOCTHXKEHUHN
COBPEMEHHOU Ouonoruu U OMOTEXHOJIOTUI IS paloHaIbHOTO
IPUPOIONIOIb30BAHMS;

8) yMmeHue pemiaTh dIEeMEHTapHbIe TEHETHMYECKHE 33aJa4d Ha MOHO- M TUTHOPHIHOE
CKpEILMBAHUE, CLEIUICHHOE HAaCJeIOBAHNE; COCTABIATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MIPEeICKa3aHusl HACIEOBAHUS MPU3HAKOB y OPTraHNU3MOB;

9) ymeHme pemaTh 3JIEMEHTapHbIE OHOJOTHYECKHE 3a7aud, COCTABIATH CXEMBI
IEpeHOCca BEILECTB U SHEPTUU B HKOCUCTEMAX (L€ MTUTAHMUS).

10) ymeHue BBIIOTHATH J1a00paTOPHBIE M MPaKTHYECKHUE paboThl, COOM0OIATh TPaBHUIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

11) ymenue BiIaJeThb METOJAMM HAyYHOTO MO3HAHHA B OHOJOTMU: HAOIIOJEHHUE U
OMHCaHWE JKUBBIX CHUCTEM, MPOIECCOB W SBJICHMIA, OpraHW3alusi W MPOBEICHHUE
OMOJIOrMYECKOr0 3KCHEPUMEHTA, BBIABMKEHUE TUIOTE3bl; BBISBICHHE 3aBHCHUMOCTH
MEXIYy UCCIECIyeMbIMU BEIMYMHAMHU, OOBICHEHHE IIOJYYCHHBIX pE3yJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHH, TEOpUH M 3aKOHOB, YMEHHE JelaTh BHIBOJIBI
Ha OCHOBAHHM IOJIyYE€HHBIX PE3yJIbTaTOB;

12) ymeHMe KpPUTHUECKH OIICHHBATb W HMHTEPIPETUPOBATH  HHQPOPMAIUIO
OMOJIOrMYECKOro COJepKaHusl, BKIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 Pa3InYHbIX
uctounnkoB (CMMU, HaydHO-TIOMyNSApHBIE MaTepuaibl); OSTUYECKHE ACHEKTHI
COBPEMEHHBIX MCCIICOBAHUN B OMOJIOTHH, METUITNHE, OMOTEXHOJIOTHH;

13) ymenue coznaBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOLIEHMs, 00001as
OmoornuecKkyo WHMHOPMAIINIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOIH30BATh

MOHSTUWHBIN anmapat OMOJOTHH.

B denepanbHbIX W pervoHaIbHBIX TMPOIEAYpax OIEHKH KadecTBa OOpa3oBaHUs

HCIIOJNIB3YETCs MepeveHb (KOAUPHUKATOP) PACHPEEICHHBIX MO KJlaccaM MPOBEPSIEMbIX



TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI

CpCOHCTO O6I[I€FO O6p3.30BaHI/ISI " 3JICMCHTOB COACPKAHUSA 110 OMOJIOTHH.

[IpoBepsiemble TPEOOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM

oOpasoBartenbHOM porpamMmsl (10 kitace, 1 momyroaue)

Kon
MIPOBEPSEMOTO

pe3ynibTara

HpOBepﬂeMBIe NpECaAMCTHBIC  PC3YyJIbTATbI OCBOCHUA OCHOBHOM

00pa3oBaTEIbLHON MPOrPaMMBbI CPETHETO O0IIEro 00pa30BaHU

CdhopMupoBaHHOCTh 3HAHUM O MECTE€ W POJK OUOJOTUM B CHCTEME
HAyyHOTO 3HAHMA  €CTECTBEHHBIX HayK, B  (OpPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa W HAY4YHOIO
MHUpPOBO33pEHUS; O BKJIAJAE€ POCCUHCKUX U 3apyOEC)KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMONOTMM; (YHKIIMOHAIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUS JKU3HCHHBIX 3a1a4

YMeHue pacKpbiBaTh COJAEp)KaHHE OHUOJOTMYECKUX TEPMHUHOB U
MOHATUM: )KU3Hb, KJIIETKA, OpraHu3M; MeTaboau3M (0OMEH BEIIECTB U
IpEBpALlIEHUE DJHEPruH), TOMEOcCTa3 (caMOperysisiius), ypOBHEBas
OpraHu3alysl KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOAYKIIHS),

HaCJICACTBCHHOCTDb, N3MCHYUBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OUOJOTUUECKUE TEOPUH (KJIETOYHAsl, XpOMOCOMHas,
MmyTanronHas ), 3akoHsl (I'. Mengens, T. Moprana, H.1. BaBunosa) u
ydeHusl (0 IIEHTpaX MHOTrooOpas3usi U MPOUCXOXKIEHUS KYJIbTYPHBIX
pactrennii H.W. BaBunosa), onpeaensaTe rpaHUlbl UX TPUMEHUMOCTH

K JKXUBBIM CUCTCMaM

YMeHue BIajeTh METOJlaMd HAy4YHOTO TIO3HAaHWs B OWOJIOTHUU
(HaOyrosileHMe W OMHUCAHUE JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHMIA;
OpraHm3anys ¥ TPOBEJICHHE OHOJOTHYCCKOTO0 ADKCICPHMEHTA,

BBIABUXKXCHHUC THUIIOTEC3bI, BBIAABJICHUC 3aBUCUMOCTHU MCIKOY




HCCIICAYCMBIMH BCIIMYMHAMMU, 00BSICHEHHE IMOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB; YMCHHC

ACJIaTb BbIBO/JIbI HA OCHOBAHHU ITIOJTYYCHHBIX pe3y.]'IBTaTOB)

YMeHHE BBIICHATh CYIISCTBCHHBIC TIPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT W OYKApHOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB;, OCOOCHHOCTH TIPOIICCCOB OOMEHAa BCIICCTB U
IPEBPAILCHUS DHEPTUM B KJICTKE, (POTOCHMHTE3a, IUIACTHYECKOrO M
DHEPreTUUECKOro  oOMEeHa, XCEMOCHMHTE3a, MHTO3a,  Meio3a,
OIUIOJOTBOPCHUS,  Pa3MHOKCHHS, HHIWBHIYAJIbHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)

YMeHue TpUMEHATh IMOJyYCHHBbIE 3HAHUA JJI1  OOBSICHEHUS
OMOJIOTUYECKUX TIPOIIECCOB U SIBICHUM, JUISl MPUHATUS MPAKTUYECKUX
pelieHnii B TOBCEAHEBHOM JKU3HM B IEISIX  OOECIeYeHHUs
0€30IMacCHOCTH CBOETO 3/I0POBBS U 3JI0POBBS OKPYKAIOIIUX JIOJIEH,
COOJIFOZICHUST HOPM TPaMOTHOIO TIOBEJICHHUS B  OKpY’Karouien
IPUPOJIHOM cpejie; TOHMMaHHE HEOOXOAUMOCTH HCIIOJIb30BaHUS
JOCTUKEHUU COBPEMEHHOM OUOJOTUM U OWOTEXHOJIOTHUH  JJis

PalrOHAJIBHOI'O IIPUPOIJOIIOIB30BaAHNA

VYMeHue pemats 3JICMCHTAPHBIC T'CHCTHUYCCKHUC 3aJadld Ha MOHO- H
I[I/IFI/I6pI/I,Z[HOG CKpPCIIMBAHUC, CUCINICHHOC HACICAOBAHUC, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA JIIsL npeacKasaHus

HaCJICJOBAHUS IIPU3HAKOB Y OPTaHU3MOB

YMeHHE BBITIOJNIHATH JITA0OPATOPHBIE M TPAKTHYECKHUE pPaOOTHI,
coOmofiaTh TpaBuja TpH paboTre ¢ y4eOHBIM U JTAOOPATOPHBIM

000pynoBaHUEM

YMeHue KpUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH MHHOPMAIIHIO

OMOJIOrTYECKOrO COACPIKaHMA, BKJIIFOYAOIIYHO IICCBJOHAYYHEBIC




3HAHUS M3 pa3iIMyHblX ucToyHHKOB (CMMU, HaydHO-TOMyJsipHBIE
MaTepuaibl); STUYECKHE AacHEeKThl COBPEMEHHBIX HCCIIEJOBAaHUM B

OMOJIOTHH, MEIUITUHE, OMOTEXHOJOTHU

10

YMeHue co3naBath COOCTBEHHBIC TMChMEHHBIC U YCTHBIE COOOIICHHUS,
0000111ast OMOIOTHIECKYI0 HH(DOPMAITHIO M3 HECKOJIBKIX UCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MOHSTUWHBIN alrIiapar OnoJorun

[TpoBepsiembie meMeHTHI copepkanus (10 kmace, 1 momyroaue)

Kon [TpoBepsieMblil 2JIEMEHT COJIEPKAHUS

1 buoinorus kak Hayka

1.1 buonorus - Hayka o xuBoil mpupone. Poias Ouonoruu B hopmMupoBaHUH
COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CucTeMa OUOJIOTUUECKUX HAYK

1.2 Meroapl TO3HAHUS JKUBOM mpuUpoabl (HAONIOACHHE, OSKCIEPUMEHT,
omHucaHue, U3MepeHue, Kiaccudukaius, MOJACIUPOBAHUE, CTAaTUCTUYECKAs
00paboTKa TaHHBIX )

2 KuBble CUCTEMBI U UX OpraHu3aIus

2.1 Kusbie cucteMbl (OMOCHCTEMBI) Kak TNPEAMET U3y4YeHUs] OUOJOTUH.
CBoiicTBa OMOCHCTEM M MIX pa3HOOOpasue

2.2 YpoBHHU OpraHu3aluu onocucTem: MOJIEKYISPHO-TEHETUUECKH,
KJIETOYHBIM, OPraHU3MEHHBINM, MNOMYJSIHMOHHO-BUIOBOM, 3KOCHCTEMHBIN,
ounocdepHbIit

3 XHUMHYECKHUMN COCTAB U CTPOEHUE KIIETKU

3.1 XUMHAYECKHN COCTAaB KJIETKU. XHWMHUYECKUE BJIEMEHTBI: MaKpO3JIEMEHTBHI,

MHUKpOdJIEMEHThl. Boaa u mMuHepanbHble BemiecTBa. MOYHKIMA BOJBI M

MUWHCPAJIBbHBIX BCIICCTB B KIJICTKC. Hozmep)KaHHe OCMOTHYECKOIo OajaHca




3.2

benku. CoctaB u ctpoeHne 0enkoB. AMHHOKHCIOTHI - MOHOMEPHI OEJKOB.
HezameHnMble W 3aMEHUMBbIE aMUHOKHCIOTHI. AMHUHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYphl O€NKOBOMl MoOJIeKydbl (IIEpBUYHAS, BTOPUYHAS,
TPETUYHAs] M YETBEPTUYHAsI CTPYKTypa). XHUMHYECKHME CBOMCTBA OEJIKOB.
buonoruyeckue ¢pyHKIIMN OCIIKOB.

depMmeHTHI - Omonormueckwe KatanmzaTtopel. CrtpoeHue (epMeHTa:
aKTUBHBIN LEHTp, cyOcTpaTHas cneuuPuuHocTb. KopepmeHTsl. Butamussl.

Otnnuus (bepMeHTOB OT HCOPraHNMYCCKHUX KaTaJIn3aTOPOB

3.3

VYrineBoapl: MoOHOcaxapuibl (TJIOKo3a, pubo3a U Je30Kcupud03a),
nucaxapuibl (caxaposa, JIAKTO03a) W Iojucaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0I103a). buonornvyeckre GyHKIMH YTIIEBOIOB.

Jlunuapl:  TpurIuMuepuabl, crepounbl, Qocomunuasl. ['mapodunsHO-
ruapodoOHbie cBolicTBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHUE

YIJjeBOA0B, OCIIKOB U JIUIIUIOB KaK HCTOYHHUKOB SHCPIUA

3.4

Hyxnennoseie xucnore: [JHK w PHK. Hyxneotuasr - MoHOMEpPHI
HyKJIenHOBBIX KucioT. Ctpoenue u pyukmuu JJTHK. Crpoenue u ¢pyHkimm

PHK. AT®: crpoenue u pyHKuuu

3.5

[uronorus - Hayka o kierke. Kiierounas teopus. Metonapl u3ydyeHUs

KIJICTOK

3.6

Knerka kak uenoctHas >kuBas cucrema. OOIIME MPU3HAKK KIETOK:
3aMKHyTasi HapykHas MeMOpana, moisekynasl JIHK kak reHeTnueckwii

alIiapar, CuCTéMa CMHTC3a Oenka

3.7

Tunbl KJIETOK: dSykapuOTHYecKas M mpokapuoruyeckas. OcoOGeHHOCTH
CTpPOEHHUS MpOKApUOTHYECKOW KieTku. KieTouHas creHka OakTepHil.
CrpoeHne 3ykapuoTHUECKOW KIeTKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM,

KUBOTHOU U TPUOHOM KIIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAs! CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. Ilnazmatuyeckass MemOpaHa, ee CBOWCTBA U (DYHKIIMH.
[Mutomnasma u ee opraHouasl. OgHOMEMOpaHHBIE OPTaHOUJIbLI KIIETKU:
sHpomnazmaruueckas cerb (OIIC), ammapar ['onbaxu, JHU30COMBI.
[TonyaBTOHOMHBIE ~ OpraHOWIbl  KIETKU: MHUTOXOHAPHUM,  IUIACTUIBI.
IIpoucxoxxaenne  MUTOXOHAPUA M IacTud.  Buasl  mmactun.
HememOpanHbie oOpraHoMIbl KIJIETKH: pPHOOCOMBI, KJIETOYHBIM UEHTD,

PCCHHUYKHU, KTYTUKHU. (DYHKI_[I/II/I OpraHona0B KJICTKH. BxirodyeHus

3.9

SAnpo - perynatopHsiid LeHTp KIeTku. CTpoeHue sapa: sigepHas 000JI0UKa,

KapuoIuiasmMa, XpoMaTHuH, SAAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

X(H?)HGI[G?ITGJ’IBHOCTB KIJIICTKH

4.1

OOmeH BelecTB, Wik MeTaboIn3M. ACCUMIWIIALINS (TTACTUYECKUNA OOMEH) U
JTUCCUMUJIAIUS (SHEPTETUUECKHT OOMEH) - JIB€ CTOPOHBI €IMHOTO MpoIecca
Merabonu3ma. Tunbel oOMeHa BemecTB: aBTOTPO(HBIA U reTepOoTPOPHBIN.

Ponb ¢pepmenTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE

4.2

®ortocunTe3. CBeroBas u TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuun
doTocunTe3a. IhPekTUBHOCTh poTOCHHTE3a. 3HAUeHHUE (POTOCHHTE3a IS
KU3HU Ha 3emuie. BiusiHue yciaoBuid cpeipl Ha (POTOCUHTE3 U CIOCOOBI
MOBBIIICHUSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3upYyIomue 0akTepun. 3HaAYCHUE XEMOCUHTE3a IS

JKHU3HHU HA 3eMJie

4.3

DHepreTuueckuii 0OOMeH B KIJIETKe. PaclernseHue BelecTB, BBIJACICHUE U
AKKyMYJUPOBAHHE PHEPTUU B KIETKE. JTallbl HEPreTUYECKOTO OOMEHa.
'mukonus. bpoxenne wu ero Buael. KuciopomHoe okuciieHue, uWiu

KJIETOYHOE AblxaHue. I (PEeKTUBHOCTh IHEPreTUIECKOT0 OOMEHa




4.4

Peakumu wmatpuunoro cunre3a. ['eHermueckas wundopmamus u JJHK.
Peanm3zanust renernuecko mHpopmarnuu B KieTke. ['eHeTHuecKuid Ko
ero cporcrBa. Tpanckpunuus - Marpuudbii cuHte3 PHK. Tpancmanus -
ouocunte3 Oenka. KomupoBanume amuHokucnor. Pombp pubGocom B

OuocHHTE3E OelIKa

4.5

Hexnerounsie opmbl KU3HU - BUpPYCHI. cTopust oTkpbiTust BupycoB (J.H.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U SKU3HEICSATEILHOCTH BHUPYCOB.
baktepuodaru. bone3snu pacteHuii, )KUBOTHBIX M YEJIOBEKA, BBI3LIBAEMbIC
Bupycamu. Bupyc wummyHoneduiura dyenoeka (BUY) - Bo3OymauTensb

CIIN da. ITpodunakTika pacnpocTpaHEHUs BUPYCHBIX 3a00J€BaHUI

PaszmHOXkeHHE N HHAWBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

5.1

Krnerounslii 1UKII, WIK >KU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMutos.
[Ipomecchl, mnpotekaronme B uHTepdaze. Pemnmukanus - peaxkuus
marpuuHoro cunte3a JIHK. Ctpoenne xpomocoMm. XpoMOCOMHBIN Ha0oOp -
KapuoTun. JIMTUIOWAHBIM W TalJIOUIHBIA  XPOMOCOMHBIE  HAOOPHI.
Xpomatubl. [{uTonornyeckre OCHOBBI Pa3MHOXKEHUS U UHAUBUYaTIbHOTO
pPa3BUTHUS OPTraHU3MOB.

Jenenue knetku - muto3. Cranuu murtosa. [Iporecchl, mpoucxoasiue Ha

Pa3HbIX CTAAWAX MHUTO34. buonornueckuil CMBICIT MUTO3a

5.2

@opMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosoe U mojoBoe. Buasl Oecrnonoro
Pa3MHOXKEHUS: JIeJICHUEe HaJABOE, MOYKOBAHHE OJIHO- U MHOTOKJIECTOYHBIX,
cropooOpa3oBaHue,  BEreTaTUBHOE  pa3MHOXeHue.  VckyccTBeHHoe

KIIOHUPOBAHHUEC OPTraHU3MOB, €TI0 3HAUYCHUC JId CCICKIINU

5.3

[TonoBoe pazMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.
Meiio3. Cragun meno3za. IIpoueccsl, Mpoucxoasiye Ha CTaausX Meilo3a.
[ToBenenune xpomocoM B Meiose. Kpoccunrosep. bruosiornueckuii CMbICT U

3HaYeHUEe Meo3a




5.4

['amerorene3 - mporecc oOpa3oBaHHs MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble »xene3bl: CEMEHHUKM U sSUYHUKH. OOpa3zoBaHuE W pa3BUTHE
MOJIOBBIX KJIETOK - raMeT (CHepMaTo30ujl, SIUIEKIETKA) - CIEPMATOTeHE3 U
ooreHe3. (OCOOEHHOCTH CTPOECHHUS SHUEKIETOK W  CIIEPMAaTO30MI0B.

OmnonorBopenue. [lapTeHorenes

5.5

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE
(omOpuorenes). DTambl AMOPHUOHAIBHOTO PAa3BUTUS Y TO3BOHOYHBIX
KUBOTHBIX: JIpoOJieHue, racTpyisuus, opranorere3. I[loctamOproHanbHOE
pazButue. Tumbl NOCTAIMOPUMOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMPSIMOE
(inumHouHOE). BimsHME cpeabl Ha pa3BUTHUE OPraHU3MOB; (HAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE

CCMCHH, CTaANN PA3BUTHA

H&CHCI[CTBGHHOCTB N NBMCHYMBOCTb OPIraHU3MOB

6.1

IIpenmer u 3amaum reHetwku. lcropus pa3BuTHs TeHETUKU. Bxian
POCCUUCKUX U 3apyOCkKHBIX YUEHBIX B Pa3BUTUE TEHETUKU. MeETObI
TeHEeTUKA  (TUOPUIOJIOTUYECKHUM,  IIUTOTCHETUYECKUH, MOJICKYJISIPHO-
reHeTrueckui). OCHOBHBIE TE€HETHYECKHE TOHATUS. | eHeTudeckas

CUMBOJIMKA, UCITIOJIb3YyEMasd B CXEMaAX CKpCI]_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HaCJIeI0BaHUS MMPU3HAKOB, YCTaHOBIIEHHBIE ['. MeHaenem.
MoHoruOpuIHOE CKpeIIMBaHKE. 3aKOH €IMHO0Opa3us TMOpHI0B MEPBOTO
nokojieHus. IIpaBuino moMHHUpPOBaHUSA. 3aKOH PACIICIUICHHS ITPU3HAKOB.
['unotesa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruOpuaHOEe  CKpeIMBaHWE. 3aKOH  HE3aBHUCHUMOIO  HAaCJSAOBaHUS
NpU3HAKOB. [IUTOreHETHYECKNEe OCHOBBI JIUTHOPHUIHOTO CKPCIIUBAHMS.
AHanusupyromiee  cKpeuuBaHue.  Vcmonp30BaHHWE — aHANTH3WUPYIOIIETO

CKpCIIUBAHUA I OIIPCACIICHUA I'CHOTHIIA ocooun




6.3

CuemienHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLICIVICHHOMY HacJIeJOBaHUIO TIeHoB. HapyieHue cuenjeHuss TreHoB B
pe3ysbTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAsl TEOpPUS HACIEIACTBEHHOCTH.
I'eneTnueckue KapTel.

I'eneruka nomna. XpoMOCOMHOE OIpeNEICHHUE 1M0Ia. AyTOCOMBI U TOJIOBBIE
XpoMocombl. ~ ['oMorameTrHele @ W TeTeporaMeTHble  OpPraHU3MBI.

HaCJ'IGIIOBaHI/Ie IMPU3HAKOB, COCINICHHLIX C IIOJIOM

6.4

N3MeHYnBOCTSD. Bunpr U3MEHYUBOCTH: HEHACJIEICTBEHHAs 17§
HacineACTBeHHass. Ponb  cpeapl B HEHACHEACTBEHHOM HW3MEHYMBOCTHU.
XapakTepucTuka MOAU(DUKATMOHHOW M3MEHUYMBOCTH. BapualmoHHbIA psif
U BapuauuoHHas KpuBasd. Hopma peaknuu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIC  IPU3HaKM M  uX HopMma  peakiquu.  CBoNcTBa

MOJIU(PUKAIIMOHHOW U3MEHUUBOCTH

6.5

HacneacTBeHHasi, WM TreHOTHUIUYECKasi, U3MEHYMBOCTh. KoMOMHaTHMBHAs
M3MEHYMBOCTh. Mei03 M TMOJIOBOM IMpolecc - OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukarmss mMyTaiuii:
TEHHBIE XPOMOCOMHBIE, T'€HOMHBIE. YacToTa ¥ TMPHUYMHBI MYTalUU.
MyrtarenHnsle QakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIEICTBEHHOM

n3menunBoctu H.M. Basuiosa

6.6

I'enetuka yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbl T'€HETUKHU
YEJI0BEKA: reHeaJJOTMYECKUM, OJIU3HEIIOBBIN, LIUTOTCHECTUYECKUIM,
OMOXUMUYECKUNA, MOJICKYJISIPHO-TeHeTHUeCKri. COBpEeMEHHOE Ompe/IeicHIe
FCHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHWE, TE€HOTUIIMPOBAHWE, B TOM
gyucne ¢ nomompio IIIIP-anmanm3a. HacneacTBeHHble 3a00JeBaHMS
YeJI0BEeKa: TeHHEBIC 00J€e3HHU, 00J1e3H! c HaCJICICTBEHHOM
PEeAPACTIONIOKEHHOCTBIO, XPOMOCOMHBIE Oojie3Hu. ComaTuyeckue |
reHepaTuBHble  MyTauuu. [lpuHIMOBL  3710poBOTO  o0Opasza  KM3HU,

IUArHOCTUKH, TPOQUIAKTUKA ¢ JICUYEHUS TEHETHYECKHX OOJIe3HEH.




MeI[I/IKO-FeHeTI/I‘-IeCKOG KOHCYJIbTUPOBAHHC. 3HadyeHHUE MGI[HHHHCKOﬁ
I'CHCTHKHN B IIPCAOTBPAIICHHN H JICUCHHUU TI'CHCTHYCCKUX 3a00JIeBaHMI

YCJIOBCKA

CGJ’IGKHI’IH OpraHu3MoOB. OcHOBBI OMOTEXHOJIOTHH

7.1

Cenekuust Kak Hayka M IPOLECC. 3apOKIACHUE CENEKIUN U JOMECTUKALML.
Yyenne H.U. BaBunoBa 0 1eHTpax NpPOUCXOXKIEHUS M MHOT000pasus
KYJIbTYPHBIX pacTeHui. L[eHTphl MPOUCXOXKICHUS JOMAIIHUX >KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METOJIbI CeleKIUU. MacCoBbIi U WHIUBUYAbHBINA OTOOPHI
B CENeKIMUM  pacTeHud W  KUBOTHbIX. OIEHKa  3KCcTepbepa.
biu3kopoACTBEHHOE  CKpelMBaHuE - MHOpuAMHT. YucTas JUHUA.
CkpemuBanue 4YUCThIX JuHUM. [eTeposuc, wnm ruOpugHas cuia.
HepoacteenHoe ckpenuBanue - ayropuaunr. OtaaneHHas ruopuau3anus u
ee ycnexu. VCKyCCTBEHHBIM MyTareHe3 M TOJYYEHHE TOJIUIUIOUIOB.

JlocTrKeHUS CeNEKIIMU PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

brorexHosOTHsl Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3nanus pekomonHanTHo JIHK u Tpancrennsix opranu3zmMoB. KieTouHas
nmkeHepus. Kietounsle KynbTypbl. MMKpPOKIOHAIBHOE pPa3MHOXKEHUE
pactenuii. KiioHMpoBaHME BBICOKONPOIYKTUBHBIX CEJIBCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJOTHYECKUE U 3THUecKre mpodiembl. MO - reHeTuuecku

MOAUGUITUPOBAHHBIE OPTAHU3MBI

[IpoBepsiembie TpeOOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

obpazoBartenbHOM TporpamMmbl 10 kitacca (2 mosryroaue)

Kon

[IpoBepsieMble  TIPEAMETHBIE  PE3YJbTATBI OCBOEHUS OCHOBHOM

IIPOBEPSEMOro |00pa30BaTEIbHOM MPOTPAMMBI CpEJIHETr0 00IIero oOpa3oBaHus

pe3ynbTara




CdopMHpoBaHHOCTh 3HAHUA O MECTE€ M PO OHOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUS  E€CTECTBEHHBIX HayK, B (opMuUpoBaHUU
COBPEMEHHOUW €CTECTBEHHO-HAYYHOM KapTUHbI MHpPa W HAYYHOI'O
MHUPOBO33PEHHUS; O BKIJIAJAE POCCUUCKUX M 3apyOeXHBIX YUYCHbBIX-
OMOJIOTOB B pa3BUTHE OMOJOTUU; (PYHKIIMOHAIBHOM TI'PAaMOTHOCTH

YCJIOBCKA AJIA pCIICHUSA JKU3HCHHBIX 3a1a4

YMeHue PACKpPBIBAThL COACPIKAHUC OMOJOTNYECKUX TCPMHUHOB H

MOHATUM: BUJ, TOMYJALMS, TEHOPOH I, SBOJIOLUS, ABUKYIIUE CHUIIbI

(dakTopsr) ABOJIIOLINH, MPUCTIOCOOJICHHOCTD OpraHU3MOB,
BH1000pa30BaHME, AKOJIOTUYECKHUE bakTopsbl, AKOCHUCTEMA,
OPOJYIEHTBl,  KOHCYMEHTBI,  pPEIyIEHThl, I[EeNH  IUTaHus,

AKOJIOTHYECKas MupamMua, OUoreoleHos, onocdepa

YMeHue uznaratb OMOJOTUYECKHUE TEOPUU (PBOIOIMOHHAsS Teopust Y.
JlapBuHa, CHHTETHMYECKass  TEOpHUsS  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apobliiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIABHBIX HampaBieHuid u nyted somonuu A.H. CeBepuosa, yueHus
o Owuochepe B.M. Bepnaackoro), omnpenensiTb TIpaHULBI HUX

IMPUMCHHUMOCTH K JKUBBIM CUCTCMAaM

YMeHue BIageTh METOJlaMM HAy4yHOro TO3HaHUS B OHOJIOTUU
(HaOurofieHe W ONMHMCAHHUE JKHUBBIX CHUCTEM, IPOIIECCOB W SIBJIICHHMIA;
OopraHu3aiuss W TMPOBEICHHE OHOJIOTHYECKOr0 AKCIEPUMEHTA,
BBIJIBIDKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
MCCJICTYEMbIMU BEIMYMHAMU, OOBSICHEHHE TIOJTYYCHHBIX PE3YJIbTATOB,
WCIIOIb30BaHHBIX HAYYHBIX TOHSITHH, TEOPUM M 3aKOHOB; yMEHHUE

ACJIaThb BbIBO/JIbI HA OCHOBAHHU ITOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIACIIATDH CYHICCTBCHHBIC IIPpU3HAKH CTpOCHUA

OMONIOTUYECKUX OOBEKTOB: BHUJOB, MOMYJSAIUNA, MPOMYIEHTOB,




KOHCYMEHTOB,  PEAYLIEHTOB,  OHOTE€OIIEHO30B U  DKOCHUCTEM,;
0COOEHHOCTH MPOIIECCOB HacCJICJICTBEHHOM N3MEHUYHMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUS, MPHUCTIOCOOJICHHOCTH
OpTraHU3MOB, JEHUCTBHUSI AKOJOTHMYECKUX (PAKTOPOB HA OpPTaHU3MBI,
IepeHoca BEIIECTB M IOTOKA SHEPTMM B DKOCHUCTEMaXx,
AHTPOIIOTEHHBIX M3MEHEHHM B 3KOCHCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BELIECTB U OMOT€OXUMHUYECKHUX IIUKIIOB B Onocdepe

YMeHue NOpUMEHATh TMOJYyYEeHHBIE 3HAHUS i1 OOBSICHEHUA
OMOJIOTHYECKHUX TIPOIICCCOB U SABJICHUM, JUIS PUHATHS MPAKTHICCKUX
pelieHuidi B TOBCEAHEBHOM KU3HM B IEJISIX OOECreueHUs
0C30ITaCHOCTH CBOETO 3/I0POBBS M 3JIOPOBBS OKPYKAIOIIMUX JIFOJICH,
COOJIFOZICHUST HOPM TPAMOTHOTO IIOBEJCHHS B  OKpYKaromen
MPUPOIHON cpefie; TOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BaHUs
JTOCTHKEHUHW  COBpPEMEHHOM  OWOJOTMH Uil  PalldOHAJILHOTO

MPUPOJONOTIB30BAHMS

YMeHue peuiaTb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4n, COCTaBJIAATH

CXEMBI [IEPEHOCA BEIIECTB U SHEPTUH B 3KOcHCcTeMax (LIeNu MUTaHus)

YMeHue BBITIONHATH JIA0OpaTOpHBIE M TMPAKTUYECKUE pPabOTHI,
coOnoaTh MpaBuja Opu paboTe ¢ y4eOHBIM U JAOOPATOPHBIM

000pymoBaHUEM

YMeHue KpUTHYECKH OIICHWBATh M MHTEPIPETUPOBATH WHOOPMAITHIO
OMOJIOTUYECKOTO  COJIEp)KaHUS, BKJIIOYAIONIYI0  TICEBIOHAYYHBIE
3HaHUSA W3 pa3IuuHbIX HUCTOYHMKOB (CMMU, HayuyHO-MOMyJsIpHBIC
MaTepHuabl); pacCMaTpUBaTh rI00aTBHBIE KOJIOTHUECKUE TPOOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO

18L0635000%010)
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YMeHue co3aaBaTh COOCTBECHHBIEC MUChbMEHHBIC U YCTHEIC COO6H1€HI/I$I,




0000111ast OMOIOTHYECKYI0 MH(POPMAITHIO 3 HECKOJIBKIX UCTOYHHUKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATUWHBIN alrIiapar OnoJorun

[TpoBepsiembie ameMeHTHI copepkanus (10 kmace, 2 momyroue)

Kon

[IpoBepsieMblil 2IIEMEHT COIEPKAHUSA

DBOIIOLMOHHAS OUOJIOTHS

1.1

DBOJIOIIMOHHAs TEOPUS U €€ MECTO B OMOJIOTHUHU.

CunerenbcTBa 3Boatonuu. IlaneoHToIOrMYecKue: MOCIEA0BATEIbHOCTD
MOSIBJIEHUSI BUJIOB B MAJIEOHTOJOTUYECKON JIETONUCH, IEPEXOTHBIE (POPMBI.
buoreorpaguyeckue: cxoncrtso u paznuuve ¢ayH U (QOp MaTEepUKOB U
OCTPOBOB. DMOPHUOJIOTHYECKUE: CXOJACTBA U Pa3auyusi SMOPHUOHOB Pa3HBIX
BUJOB IIO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTMYHbIC, pPYAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX

METa0OJINYECKUX MYyTEH Y BCEX OPTaHU3MOB

1.2

OpomonnonHas Tteopus Y. JlapBuna. IIpenmnocbuiku BO3HUKHOBEHHS
JapBUHU3MA. [[BIDKYIIIME CHIIBI HBOJIIOIMHU BUOB 110 J[apBuHY (M30BITOYHOE
pPa3sMHOXKEHUE TIPU  OTPAHUYECHHOCTH  PECYpCOB,  HEOIpPEICIICHHAs

U3MEHUYHUBOCTD, OOpH0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunretnueckass Teopusi 3Boyonuu (CT3D) M OCHOBHBIE €€ TMOJOXKEHUSI.

MuxkposBosronus. [lomynsuns kak eIMHULA BUIA U 3BOIIOLUA

1.4

JBvokymue cuitbl ((PaxToOphl) SBOJIONUKM BUIAOB B MPHUPOE. MyTallMOHHBIHN
npouecc M KOMOWHATHMBHAs WM3MEHYMBOCTb. [loMynsilMOHHBIE BOJHBI U
apeid renoB. WMzomsaumss w  murpanusa. EctectBeHHBId  0TOOp -
HarpasJstomui hakTop BoOIUH. DOpMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bojtouuu. llpumepsr




MPUCTIOCOOTICHUM Y OpraHu3MoB. ApoMop(h03bl U UANOA AN TAIIH.
Bun wu BugoobOpazoBanue. Kpurepun Buma. OcHOBHblE  (HOpMBI

BH1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

1.5

MaKpOC)BOJIIOHH}I. cDOpMI:oI OBOJIFOIIHUH q)HJIGTPI‘{CCKaH, AUBCPIrCHTHAA,

KOHBEpTeHTHas, mapaenbHas. HeoOpaTuMocTs 3BOIIOIUN

Bo3HukHOBEHUE U Pa3BUTHC )KHU3HU HA 3emie

2.1

JloHay4HBIEC TIPEICTaBJICHHUS O 3apOXKICHUM >KU3HU. HaydHble THIIOTE3bI
BO3HUKHOBEHHUS XKM3HHU Ha 3emJiie: abuoreHe3 u maHcnepMus. XuMuudeckas
ABOJIIOIUS. DKCIEPUMEHTAIBHOE MOJATBEPKICHUE XUMUYECKON BOIOLMHU.
HauanbHple stambel  Owosorumdeckod spotoruu. [umoresa PHK-mwmpa.
[TepBbie KieTKH U UX 3BOMONUA. DOPMUPOBAHUE OCHOBHBIX T'PYIIN >KUBBIX

OpraHu3mMoB

2.2

PazButne xu3HM Ha 3emie mo 3paMm U nepuoaam. Karapxein. Apxelickas u
npotepo3oiickas spbl. [laneo3oiickas spa U ee Mmepuojabl: KeMOPUNUCKHIA,
OPJIOBUKCKHUH, CHIYPUUCKHM, NEBOHCKUMN, KaMEHHOYTOJIbHBIN, MEPMCKHUMU.
Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo30lickas »pa ® €€ Tepuoibl: TaJeOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOTECHOBBIN. XapaKTEPUCTUKA KIMMATa U T€OJIOTUYECKUX MPOLECCOB.
OcCHOBHBIE ATambl BBOJIOIUU PACTUTEIBHOTO M KUBOTHOTO MHpA.
ApomMopdo3bl y pacTeHUN U KUBOTHBIX. [l0siBIIeHHE, pacliBET U BEIMUPAHUE

I'pylIl )KUBBIX OPraHN3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHue 3Bodouud. OCHOBHBIC

CUCTCMATUYICCKUC I'PYIIIIBI OPraHU3MOB

2.4

DBOJIIOIMA YeJIOBEKa. AHTPOIONOTUs Kak Hayka. PazBuTue npeacTaBieHUi
0 IIPOUCXOXKIECHUU YesioBeKa. MeTo bl u3yueHus: antpornorenesa. CxoacTsa

M pasjanuus 4YCJIOBCKa W JKHBOTHBIX. CucreMaTuueckoe MOJIOKEHHE




YeJIOBEKA.
HBwxymue  cuibl  (paxTopel) — aHTpomoreHe3a.  HacnencrBeHHas
M3MEHYHMBOCTh M €CTECTBEHHBIA 0TOOp. OOILIECTBEHHBIH 00pa3 KU3HH,

M3TOTOBJICHHE OPYIHM TPYZa, MBILUICHUE, pEYb

2.5

OcCHOBHBIE CTaJIMM ¥ BETBU IBOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbi, YenoBek npsaMoxomsuuyii, YelmoBek HeaHIepTalbCKuil, YenoBek
pasymHblid. Haxoakum HCKOmaeMbIX OCTaHKOB, BpEMsl CYILECTBOBaHUS,

o0JacTh pacnpoCTpaHEHUs], 00bEM IFOJIOBHOI'O MO3ra, 00pa3 )KU3HU, OPYAHS

2.6

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME  pACBl:  €BPONEOMIHAS
(eBpasuiickasi), Herpo-aBCTpaJOMAHAas (PKBAaTOpUAIbHAs), MOHIOJOUIHAS
(a3maTcko-aMepukaHcKkasi). YepTel NpUCHIOCOOIEHHOCTH MpPEACTaBUTENEH
YeJIOBEUECKHX Pac K YCJIOBHUSAM CYILIECTBOBaHMS. EAMHCTBO yenoBedeCKUX

pac. Kpurunka pacuszma

Oprasusmsl U OKpyXkaroIas cpeaa

3.1

OKOJOTUS KaK Hayka. 3aJadyd M pa3feibl  3KOJIOTMH. MeTojibl
9KOJIOTUYECKUX MCCIEAOBAaHUN. DKoJIoruyeckoe MHpoBo33peHue. Cpenbl
oOWTaHUsI OpPraHW3MOB: BOJHAs, HA3EMHO-BO3JyIIHAs, [OYBEHHAs,

BHYTPHUOPTaHU3MEHHAS

3.2

Okonornueckue Qakropbl. Knaccudukamuss 3KONIOTHYECKUX (PaKTOpOB:
abuoTnueckre, OMOTUYECKHE U aHTPOINOreHHbIe. JlelficTBUE HKOIOTMYECKUX

(GhaKkTOpOB Ha OPTAHU3MBI

3.3

AlGuoTnueckue (bakTophI: CBET, TeMIneparypa, BJIAYKHOCTb.
doTonepruoans3m. [Ipucnoco6neHus OpPTraHU3MOB K JIEVUCTBUIO

abnotnuecknx (HakTopoB. bruonorndyeckne puTMbI

3.4

buotnueckue  Qakroppl.  Buabl  OMOTHYECKHMX  B3aMMOJICHCTBHIA:

KOHKYPCHIHA, XHWINMHWYCCTBO, IIApa3UTU3M, MYTYaJIU3M, KOMMCHCAJIN3M




(HaxJIeOHMYECTBO, KBAPTHPAHTCTBO), aMEHCAIM3M, HEUTpalu3M. 3HAUCHUE
OMOTUYECKUX B3aUMOJICHCTBUNA i1 CYHIECTBOBAHMUS OpPraHU3MOB B

MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHUE XAPAKTCPUCTHUKH  IIOITYJIALIIWH. OcCHOBHBIC ITOKAa3aTeIIU
ITOITYJIAIHU M YUCICHHOCTD, IINIOTHOCTBb, POXKIACMOCTD, CMCPTHOCTD,

IMpUPOCT, MUTpALTUSL. ]_II/IHaMI/IKa YUCJIICHHOCTH IIOIIYJIIOHUH U €C PCT YA

COO6HI€CTB3 H 3KOJIOTN4YCCKHUE CUCTEMBI

4.1

Coo0miecTBO Oopranu3MoB - OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBAs,
IPOCTpaHCTBEHHAas!, Tpoduueckas (muiuesasi). Bunpl-nomunantel. CBsizu B

ouoreHose

4.2

Okojorudeckue cuctembl (3kocucteMsl). llonarue o0 »skocucreme u
ounoreoreHo3e. OyHKINOHAIbHBIE KOMIIOHEHTBI YKOCUCTEMBI: MTPOYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEmIECTB M IOTOK JHEPIUU B
skocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCUCTEeMBbI. llurieBbie
uenu u cetd. OCHOBHBIE MOKA3aTeNId 3KOCUCTEMBL: OHoMacca, MPOAYKIIHS.
DKOJIOTHYECKHE MUpaMUAbI: NPOAYKIMH, YHCIEHHOCTH, OHMOMAacCCHI.
CBOMCTBA  DKOCHCTEM:  YCTOWYHMBOCTH, CAMOPETYJSILUsA, pPa3BUTHE.

Cykueccus

4.3

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOITHOTO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMEI.
buomornueckoe W XO34MCTBEHHOE  3HAYEHHE  arpoOdKOCUCTEM U
ypOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroWuuBocTH dKocucTeM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HooOpasus Ha 3emIie

4.4

VYuenue B.U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPYKTypa




ouocdepsl. XKuoe BemecTBo U ero GyHKIMU. OcodeHHOCTH Onochephl Kak
r7100abHOM SKOCHCTEMBI. JIMHAMUYECKOe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB 1 OMOTCOXUMHYECKHE ITUKITBI DJICMEHTOB

(yrnmepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5 YemoBeuectBo B Omochepe 3emian. AHTPONOTEHHBIE W3MCHCHHS B

ouocdepe. 'modanbHbIC YKOJIOTHYECKUE TTPOOIEMBI.
OcHoBa paIMOHAIILHOTO YIPABJICHUS NPUPOAHBIMU pECypcaMH M HX

UCIIONIb30BaHue. JlocTHKEeHUs! OMOJIOTUY U OXpaHa IPHUPOIbI

I[J'ISI IIPOBCACHUA CANHOI'O IOCYAapCTBCHHOI'O 9K3aMCHa I10 OMoJIOruH (,ZIEUIGC - EI'D o

OMOJIOTUH) HCIONB3YeTCsl NepeueHb (KOoAU(pHUKATOp) MpPOBEPAEMBbIX TpeOOBaHUU K

pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTENbHONW MPOrPaMMbl CPETHEr0 OOIIETO

O6pa3OBaHI/I}I " 3JICMCHTOB COACPKaHU:.

[TpoBepsiembie Ha EI'D mo 6uonoruu TpedoBaHus

K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMBbl

cpeaHero oo01ero oopa3oBaHuUs

Kon [IpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pE3yJibTaTaM OCBOCHUS
IPOBEPSIEMOr0 |OCHOBHOM  00pa3oBaTeNbHOM  MpOrpaMMbl  CPEIHEro  OOMIEero
TpeOoBaHMusI  |0Opa3OBaHUs

1 CdopMupoBaHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTUU B CUCTEME

€CTECTBEHHBIX HayK, B dbopmHpoBaHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, B IIO3HAHUU 3aKOHOB IPUPOABI
U pEUICHHWH  KA3HEHHO BAKHBIX  COLMAIBHO-3THUYECKHUX,
HKOHOMUYECKUX, IKOJOTUYECKUX MPOOJIEeM YelIoBeYeCTBa, a TaKkKe B
pELIEHHH BONPOCOB  PALMOHAIBHOTO  IPUPOJAOIIOIb30BaHUSA, B
(bOopMHpPOBAaHMU I[IEHHOCTHOI'O OTHOIIEHHS K TpPHUpPOAE, OOIIECTBY,

YeJIOBEKY; O BKJIaJIE POCCHUMCKUX U 3apYOEKHBIX YUEHBIX - OMOJIOTOB B




pa3BUTHE OUOIOTHHI

Brnanenue cuctemoil 3HaHMKA 00 OCHOBHBIX METOJAX HAYYHOI'O
MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTUYECKUX HCCIEAOBAHUAX KUBBIX
OOBEKTOB M OJKOCUCTEM (ONHMCaHHE, HW3MEpPEHHUE, IPOBEICHUE
HaOJIIOACHUI); croco0aMu BBISBIIEHUS M OLIEHKHM aHTPOIIOI€HHBIX
M3MEHEHUH B IPUPOJIE.

YMeHue BbIIBUraTh TMIIOTE3bI, MIPOBEPSTH UX IKCIEPUMEHTAIBLHBIMU
cpeacTBaMu, GOpMyIHpys LEedb HCCIENIO0BaHMS, aHAIU3UPOBATH
HOJTyYEHHBIE PE3YJIbTAThI U JI€JaTh BHIBObI.

BrisiBneHre 3aBHCHUMOCTH MEXKAY HCCIEIyeMbIMUA BEIMYMHAMH,
OOBSICHEHHE TMOJIyYEHHBIX PE3yJbTaTOB U (OPMYJINPOBAHUE BHIBOJIOB

C UCIIOJIb30BAHUCM HAY4YHBIX HOH}ITI/If/'I, TCOpHﬁ H 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OWOJIOTMUECKUX 3HAHUM, KOTOopas
BKJIIOUYAET: OCHOBOIIOJIAraolue OMOJIOTMYECKUEe TEPMUHBI U TTOHSTHS
(KU3Hb, KJIETKA, TKaHb, OpraH, OpPraHuU3M, BHJ, MOMYJISIHUA,
JPKOCHCTEMa, OHWOoIleHO3, Oumocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHbIH ~ UMMYHUTET, OHOCHUHTE3  OeiKka, OUOIOIMMEPHI,
JIACKPETHOCTb, caMOperyJsiuus, CaMOBOCITPOU3BEICHUE,
HACJIEICTBEHHOCTh, HW3MEHYMBOCTb, JHEPTrO3aBUCUMOCTb, POCT H
pa3BUTHE);

Oouonornueckue Teopuu: kierouHas teopuss T. IllBanna, M.
[Inerinena, P. BupxoBa; KIOHAIBHO-CEJIEKTUBHOIO MMMyHUTETa 11
Opnux, N.M. MeuHukoBa, XpOMOCOMHAsI TE€OpHUsI HACJIEICTBEHHOCTU
T. MopraHa, 3akoH 3apoasimeBoro cxoacrsa K. bapa, sBosonmonHas
teopuss Y. JlapBuHa, CUHTETHYECKas TEOPUSA DBOJIIOLIUH, TEOPUs
antporiorere3a Y. Jlapsuna; Teopusi 6moreornieHo3a B.H. Cyxkauena;
yuenne H.W. BaBuiioBa o 1ieHTpax MHOrooOpasusi U MPOUCXOKACHUS

KyJIbTypHbIX pacTeHuii, ydyeHue A.H. CeBepuoBa o0 nyTsix u




HarnpaBJIeHUSX 3BoJitoiuy, yuenue B.M. Bepnajackoro - o 6uocdepe);
3aKOHBI (€AMHOOOPa3Usi TOTOMKOB MEPBOIO MOKOJIEHUS, pACIEIIIICHUS
MPU3HAKOB, HE3aBHCUMOI'O HACJIEAOBaHMsS MNpU3HAKOB ['. MeHnens;
CLUEIUICHHOTO HACJEI0BaHUs NPU3HAKOB M HAPYUICHHS CLEIUICHUSA
reHoB T. Moprana; roMojoruyeckux psSa0B B HACJIEACTBEHHOU
n3MeHunBoctn H.M. BaBwiioBa; renetmueckoro pasHoBecus JIxk.
Xapnu u  B. BaitnGepra; 3aposasimeBoro cxonacra K. bapa;
ouoreHeTnueckuii 3akoH J. ['ekkenst, ®. Mromiepa);

MPUHLIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH );

npaBwia (MuaumyMa FO. JIubuxa, S5KOJI0THYecKOi MUpaMHJIbI YUCET,
OMOMAacChl U SHEPTUN);

runote3bl (koanepBatHoi AWM. Omapuna, nepBudHOro OyiboHa k.

Xonnetina, mukpocgep C. @okca, pubo3uma T. Yek)

YMeHue peuiaTb ITOHMCKOBLIC OMOJIOTHYECKHE 3aJa4r, BbIABJIIATD
MPUYINHHO-CJICACTBCHHBIC CBiA3U MCIKOY HCCIICAYyCMbIMU
OMOJIOTHYECKUMU O6’beKTaMI/I, nmpooneccaMmn MW SABJICHUAMMU, OCJIATh
BBIBOJbI U IIPOTHO3BI HA OCHOBAHHU ITIOJIYYCHHBIX PE3YJIbTATOB,

COCTABJIATb TCHOTUIIMYCCKUC CXCMbBI CKPCIIUBAHMWA I PA3HBIX TUIIOB
HaCJICOAOBaHUA IIPU3HAKOB Yy OpPraHu3mMoOB, COCTaBJIATb CXCMBI
IIEPCHOCa BCHICCTB M OHCPIHUHM B JKOCHUCTCMaAX (uerm IIUTaHW,

TMUILEBBIE CETH)

YMeHue yCTaHaBIMBAaTh B3aUMOCBSI3U MEXIY CTPOEHUEM U
(YHKIUSAMHU: OpPraHOMIOB, KJIETOK pa3HbIX TKaHEW, opraHamMu U
CUCTEMaMH OPraHOB y PACTEHUM, KMBOTHBIX M YEJIOBEKA; MEXIY
sTanaMu oOMeHa BEIIECTB; dTalaMU KJIETOYHOTO LIUKJIA U KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; dTalmamMy  AMOPHUOHAIBHOTO  PA3BUTHS;
reHOTUNIOM U  (GEeHOTUNOM, (EHOTUNIOM | (PaKTOpaMH  Cpe.bl

O6I/ITaHI/IH; nmponeccaMu 9BOJIFOIINH ABXKYIIIMMHA CHJIaMH




AHTPOIIOTCHE34a, KOMIIOHCHTaMH Pa3IMIHbIX 9KOCHUCTEM u

HpI/ICHOCO6HGHI/ISIMI/I K HUM OpraHu3MoOB

YMeHue BBIICIATh CyIIeCTBEHHBIC TPU3HAKU:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJIOB, OMOTEOIIEHO30B, IKOCHCTEM
U Ouocdepbl; CTPOCHHS OpPraHOB U CHUCTEM OpPraHoOB pacCTEHUMH,
KUBOTHBIX, YeJI0BEeKa,; MPOLIECCOB KU3ZHENIEATEITbHOCTH,
MPOTEKAIONMIMX B OpraHU3Max pAacTeHUH, XKUBOTHBIX M YEJOBEKa;
OMOJIOTUYECKUX  MPOIECCOB: OOMEHa BeEmIeCTB (MEeTaboIM3M),
nH(pOpMaUu U MpEeBpalIeHUs] SHEPTUU, OPOKEHHUS, ABTOTPOPHOrO U
reTepoTpoHOro THUIOB NUTaHMs, (OTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, M€i103a, raMeToreHe3a, SMOpUoreHe3a, oCTIMOPHOHAIBHOTO
pa3BUTHA, PA3MHOXKECHHS, HWHIWBHUIYaTbHOTO pPAa3BUTHS OpraHuU3Ma
(oHTOr€He3a), B3aUMOJICHCTBUS TE€HOB, TIE€TEpO3uca; JEHCTBUHI
HMCKYCCTBEHHOTO OTOOpa, CTaOWJIM3UPYIOUIEro, JABMXKYIIETO W
pPa3phIBAIOIIETO  E€CTECTBEHHOTO OTOOpa;  aJUIONaTPUYECKOTO U
CUMIATPUYECKOTO BHUJI000pPAa30BAHUSA; BIUSHUS JBWXKYILIUX CHJI
HBONMIONIMM  HA  TeHO(OHA  MOMYJSAIMH;  MPUCTIOCOOIEHHOCTH
OpraHM3MOB K cpeAe OOUTaHMs, YEpelOBaHUS HaIpaBlICHUN

9BOIIOIHUH,; KPYT'OBOPOTA BCIICCTB U IIOTOKA SHCPIrMH B OKOCHUCTCMaAX

ChopMHUPOBaHHOCTh YMEHHS BBIJICIATh CYIICCTBCHHBIC IPU3HAKU
BHPYCOB, KJICTOK TMPOKAPHOT M JOYKAPHUOT, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJIOB, OHOT'COIICHO30B M DKOCHUCTEM;
0COOEHHOCTH TPOIECCOB 0OMEHA BEIIECTB U MPEBPAICHUS SHEPTUH B
KJIeTKe, (POTOCHMHTE3a, TUIACTUYECKOr0 M DHEPreTHUYEeCKOro OOMeHa,
XEMOCHHTE3a, MHUTO3a, MEi03a, OIUIOJOTBOPECHHS, pa3BUTHSA U
Pa3MHOXEHUS, HHIMBHIYATbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),

00pbOBI 3a CYIIIECTBOBAHHUE, €CTEeCTBEHHOTO otbopa,




BUJ000pa30BaHus, TMPUCIHOCOOIEHHOCTH OPraHu3MOB K  Cpelie
oOWTaHUs, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOIOTCHHBIX
W3MEHEHUN B 3KOCHUCTEMAxX CBOEHM MECTHOCTH, KPyroBOPOTa BEIIECTB

Y TIpEeBpaIlCHUs SHEepTun B Onochepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTHYECKYI0 TEPMHUHOJOTHIO M CHUMBOJIUKY JUIS JIOKa3aTeIhCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX CUCTEMATUYCCKUX T'PYII; B3aUMOCBSI3U
OPraHM3MOB U CpeIbl OOWTaHWs; EIUHCTBA YEJIOBEYECKUX pac;
HEOOXOAUMOCTH  37I0pOBOrOo  00pa3a  KU3HH,  COXPaHEHUs
pa3Hoo0pas3usi BUIOB M KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAaHUS

IMPpUPOALI U UCITOBCUCCTBA

YMeHue KpPUTHYECKH OICHMBATh HWH(OpMaIMIO OHOJIOTHYECKOTO
coAepKaHUs; UHTEPIPETUPOBATh ITUYECKUE ACHEKThl COBPEMEHHBIX
HCCIACAOBAaHNK B OWOJNIOTMHM,  MCAOUIIMHE,  OWOTCXHOJOTHU,
paccMaTpuBaTh ro0albHbIe AKOJIOTUYECKHUE poOJIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIHUIO

IlepeueHb 31EMEHTOB coJiepxKaHusl, mpoBepsemMbix Ha EI'D

0 OMOJIOTUH

Kon [TIpoBepsieMblil SJIEMEHT CONEPKAHUS
1 buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YUYCHHE
1.1 CoBpemeHnHass OnoJIOTHS - KOMIUIEKCHAash Hayka. buonornueckue Hayku U

u3ydaeMble UMM 1poOsiemMbl. DyHIaMeHTaJdbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.
3HaueHue OUOJIOTUH B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYIHOM

kapTuHbl Mupa. [Ipodeccuu, cBsizanHble ¢ Ouosiornei. 3HaueHue OMOJOTUn




B Hp&KTH‘-ICCKOfI ACATCIBbHOCTH 4YCJIOBEKA:. MCAUIIUHE, CCIIbCKOM XO3$II>'ICTBG,

IMPOMBIINIJICHHOCTH, OXPAaHC ITPHUPOALI

1.2

XKuBbie cucTEeMbl Kak TpeAMET u3ydeHus Ouojoruu. CBONCTBA KHUBBIX
CHUCTEM: €IMHCTBO XMMHMYECKOTO COCTaBa, NUCKPETHOCTh W IEIOCTHOCT,
CJIOKHOCTD u YIOPSAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHH3alus, CaMOBOCITPOM3BE/ICHHUE, Ppa3aApaxuMocCTh,
U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJEKYJAPHBIN, KIECTOYHBIN,
TKAQHEBBIN, OPraHW3MEHHBIN, MOMYJAIMOHHO-BUAOBOM, HSKOCHUCTEMHBIN
(buoreouenotTuyeckuii), ornochepusiii. [Ipoueccel, mpoucxoasamye B )KUBbIX
cucremMax. OcHOBHbIE TMpu3HAKUW JKuWBoro. JKu3Hbp Kak (QopMma

CyYIICCTBOBAHUA MATCPUHU

1.3

Metoapl 6uonornueckoir Hayku. HabOmronenue, usmepeHue, SKCIEpUMEHT,
cucTematuszanmsa, MeraaHanui. [loHsAaTHE O 3aBHCMMOM M HE3aBHCHUMOM
nepeMeHHou. IlmaHmpoBanme »skcnepumeHTta. llocTaHoBKa M mpoBepka
runote3. Hyneas rumotesa. IloHsTHE BBHIOOPKHM M €€ JOCTOBEPHOCT.
Pa3bpoc B Ouosiornueckux AaHHbIX. OLIEHKA JTOCTOBEPHOCTU MOJYyUYEHHBIX
pe3ynbTaTtoB. IIpuunMHBI HCKaXEHUs pe3yJbTaToOB 3KcnepumeHTta. IlonsTue

CTaTUCTHYCCKOI'O TCCTAa

Knerka kak OnoJiornueckas cucreMa

2.1

Knerka - cTpykTypHO-QyHKIMOHAIbHAs e€QUHMIA >kuBoro. Mcropus
oTkpbITus kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. neiigen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM
KJIETOYHOU T€OPHUH.

MeTtoapl  MOJIGKYJISSPHOW W KJIETOYHOHW  OMOJIOTMH:  MHUKPOCKOMHS,
xpomarorpadus, anexTpodopes, METOJ] MEUYEHBIX aTOMOB,

muddepennmansHoe EHTPU(DYTUpOBaHKE, KYITbTUBUPOBAHUE KIETOK




2.2

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopna u ee ponp kak pacTBOPUTENS, pEAreHTa, y4acTHE B CTPYKTYPUPOBAHUN
KJIETKH, TEIUIOperyysiiuu. MuHepanbHble  BEIIeCTBA  KIETKH, MX
Ounonornyeckas poyib. Poib KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornyeckue mnonumepbl. beaku. AMUHOKHCIOTHBIM COCTaB OEJIKOB.
CtpykTyphl 6eK0oBOM MoJieKyJbl. [lepBruHas cTpykTypa Oenka, menTuIHas
CBsI3b. BTopuuHas, TpeTU4Has, YETBEPTUYHAs CTPYKTYphl. JleHaTyparusi.
CaoiictBa OenkoB. Kmaccudukanus OenkoB. buonornueckue ¢GyHKIUN
OEJIKOB.

YrieBonsl. MoHocaxapuabl, qycaxapuibl, OJINTOCAXaPH/IbI u
nonucaxapuabl. OOLuUNA MIaH CTPOSHUSI U (PU3MKO-XUMUYECKHE CBOMCTBA
yriieBo10B. buonornyeckue GyHKIIMU yTiIeBOIOB.

Jlumuasl.  T'mapodunbHo-THApOPOOHBIE  cBoiicTBa.  Kiaccudukanus
JIUTIHU]IOB. Tpurnuuepubl, dbochomunupl, BOCKH, CTEPOUIBI.
buonornueckne dyukiun aumuaoB. OOImME CBOWCTBA OHOJIOTHYECKHUX
MeMOpaH - TEKY4YeCTh, CIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOTYTPOHUIIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK u PHK. CTpoeHue HyKIE€HMHOBBIX KHUCIOT.
Hykneortunpl. Ilpunmun komreMentapHoctu. IlpaBusio  UYapradda.
Crpykrypa JIHK - nBoitnas cnimpans. MecToHaxoXaeHHEe U OMOJIOTUYECKHE
¢bynknuu JIHK. Buast PHK. ®ynknun PHK B kietke.

Ctpoenue monekyibl AT®. Makposprudeckue cBsa3u B Mojekysie ATO.
buonornueckne ¢Gynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, HX
¢yukuuu B kierke. Cexkenuporanue JJHK.

CrpyktypHas Ouojorus: OMoXumMuyeckue u 0nou3nyecKrue UCCiie10BaHus

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

2.3

Tunel KIETOK: 3yKapuoTHYecKas M NpokapuoTudeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIIETKU.

Crtpoenue mnpokapuoTuyeckor kieTku. Kiierounass creHka OakTepuil u




apxeil. OCOOCHHOCTH CTpPOEHHUS TreTepoTpodHO U  aBTOTPOPHOM
IPOKAPUOTUYECKUX KIETOK. MeCcTO U pojb MPOKApUOT B OUOIIEHO3AX.
Crpoenue 151 (YHKIMOHUPOBaHUE YKapUOTUYECKOU KJIETKU.
[InazmaTudeckass memOpana (miasmanemma). CTpykTypa IIa3MaTHYecKon
MeMOpaHbl. TpaHCHOPT BEIECTB uepe3 IUIa3MaTUYECKYyI0 MeMOpaHy:
naccuBHBIN (nuddysus, obneruennas auddys3ns), aKTUBHBIN (TIEPBUYHBIN
U BTOPUYHBIN akKTUBHBIM TpaHcnopT). llomynponunaeMocts MeMOpaHsbl.
Pabora Harpmii-kanueBoro Hacoca. DHIOLMTO3: MUHOLMTO3, (PAromuTos.
Ok3ouuTo3. Knerounasa crenka. CTpykTypa U QyHKUHUU KIETOYHOW CTEHKH
pacTeHu, rpudoB.

[uronnasma.  I{uto3onb.  IluTockener.  JIBMKEHHE  LIUMTOILIA3MBI.
Opranougs KJIETKH. OpHomeMOpaHHBbIE OpraHOMIbI KJICTKH:
sHporazmatuueckas cerb (OIIC), anmapar [onpmxu, JIM30COMBI, HX
ctpoeHne # (QyHKUMHA. B3anMoOCBS3b OJHOMEMOpaHHBIX OpPraHOMIOB
kinetkd. CrtpoeHue rpaHyJsspHOro pertukyiayma. CHHTE3 pacTBOPUMBIX
OoenkoB. CuHTE3 KJIETOYHBIX MeMOpaH. [nankuii (arpanyJspHBI)
SHAOIIA3MaTHUeCKuil  peTukyiayMm. CekperopHas (yHKIMS anmapara
lNonbmxu. TpancnopT BewecTB B KJeTKe. Bakyoyin paCTUTENBHBIX KJIETOK.
Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUABI KJIIETKH: MUTOXOHIPUH, TUTACTH/IBI.
Crpoenue u QyHKUMU MUTOXOHIPHUM U tuiacTua. [lepBudHble, BTOpUYHbBIE U
CJIIOXHBIE TIJIACTUABl (POTOCUHTE3UPYIOMIMX HYKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouas! kietku CTpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJioB KjeTku. Pubocomel. MukpodunameHTsl. MblllIeUHBIE KIETKH.
Muxkpotpy6ouku. Krnerounsiii neHTp. CTpoeHHe U JBUIKEHUE KTYTHUKOB H
pecHudek. MukpoTpyoouku nuuroriazmMel. LleHTpuosnsb.

SAnpo. Obonouka sifjpa, XpOMaTHH, KapHoILIa3Ma, SAPBIIIKH, UX CTPOCHUE U

(GyHKIIH. SnepHslii OEJIKOBBIN MAaTpPUKC. [IpocTpancTBeHHOE




pacmojoXeHHe XpoMocoM B HHTepda3zHOM sape. benku xpomatuHa -
TMCTOHBI.
Kierounsle BknoueHusi. CpaBHUTENbHASA XapaKTEPUCTUKA KIETOK 3YKapuOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMussilivsl M AUCCUMWIIALIMS - JBE CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BeIIeCcTB: aBTOTPO(MHBIA U reTepoTpoHBIN. YdacTue KUCIOpoaa B
OOMEHHBIX  TMpoIleccax.  JHEpPreTHYeckoe  oOecredeHue  KICTKH:
npeBpamienne AT® B oOMeHHBIX mpoueccax. GepMeHTaTUBHBIN XapakTep
peakiuii KJIeTouyHoro Metadosusma. GepMeHTHI, UX CTPOCHUE, CBOMCTBA U
MexaHusMm  gedctBus.  Kodepmentel.  Otaumumst  (QEepMEHTOB  OT
HEOPTraHWYECKUX  KaTaau3aTopoB.  beiku-akTUBaTOpel U OCJKH-
UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX pEaKIUi OT
pa3IUYHBIX (PAKTOPOB.

[lepBUYHBIA CMHTE3 OPraHUYECKHUX BeleCcTB B KieTke. DorocuHTe3. Posb
XJIoporiacToB B Tmporecce (orocuntreza. CBeroBass U TeMHOBas (hasbl.
[IpoayktuBHOCTH (hoTOCHMHTE3a. BimsHue pa3nuuHbIXx (PaKTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTE3. Pa3Hoob6pasue OPTaHU3MOB-XEMOCHUHTETUKOB:
HUTpuHUIUpYOIMMe  OakTepuu,  Kele300aKTepuH, cepobakTepuu,
BOJIOPOJIHbIE OaKTepHH. 3HAUYCHUE XEeMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buael Opokenus. [IpomykTbl OpokeHHS U HUX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30OYIuTEIN OOJIe3HEH.

AspoOHBbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroBuTenpHBIN dTam. [UKOIM3 - OECKHUCIOPOIHOE paCIICIICHHE
TJTFOKO3BI.

buonornueckoe okucCICHUE, WM KIETOYHOE JbIXxaHue. Poiab MUTOXOHApUHN
B TIporeccax OWOJOTHYECKOTO OKucieHus. [luknuueckue peaxkiuu.

OxucnurensHoe (ochopunupoBanue. [IpenmyniectBa a’poOHOro myTU




oOMeHa BEIIeCTB Mepen aHa’poOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTO

oOMeHa

2.5

Peakuynu marpudHOro cuHresa. I IpuHINAI KOMIUIEMEHTAPHOCTH B PEAKLIMIX
MaTPUYHOTO CHUHTe3a. Peanuszanus HacleACTBEHHOM uHOOpMaIuu.
I'eneTnueckuil KoI, €ro CBOMCTBA. TpaHCKpPUIILMS - MATPUYHBIM CHUHTE3
PHK. [IpuHIUIIBI TPaHCKPUIILUU: KOMILIEMEHTAPHOCT,
AHTUIAPAIJIENBHOCTh, ACHUMMETPUYHOCTb. TpaHCHsUMA UM €€ dTalbl.
VYyactue tpancnoptHeix PHK B Omocunrese Oenka. YciaoBus OMocuHTE3a
6enka. KonupoBanue amunokucnot. Poias pubocom B OuocuHTe3e Oenka.
Opranuzanuss TeHOMa y NPOKAapUOT U DYKapUOT. Perynsnns akTUBHOCTH
reHoB y npokapuoT. ['unoresza onepona (®. XKako0, XK. Mano). Perynsus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycsl - HekneTouHble POPMBI )KU3HU U 00JIUTraTHbIE Napa3utbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

BupycHbie 3a0oneBanus yenoBeka, sKMBOTHBIX, pacteHui. CITN]I, COVID-

19, conmanbHble U METULIMHCKUE MTPOOJIEMBI

2.6

Knerounsii 1nukn, ero mepuoabl u perynsamnus. MaTtepdaza u MUTO3.
OcobeHHoCTH TPoIIeCcCcoB, MPOTeKarmux B nHTepdase. [loaroroBka KieTku
K neneHuto. IIpecuHrernueckuil (MOCTMUTOTUYECKUI), CUHTETUYECKUN U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIEpUO/Ibl UHTEP(a3bI.
Marpuuneii cunre3 JHK-permmukanums. [Ipunumner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJIJIEIbHOCTD.
Mexanuzm perukanun  JIHK.  Xpomocombl. CTpoeHue XpoMOCOM.
Tenomepsl u TenoMepaza. XpPOMOCOMHBIM Ha0Op KIETKH - KapUOTHIIL.
JIunmonaHBIM M TaryIOWAHBIA  HAOOpPhI  XPOMOCOM. [ OMOJIOTHYHBIC
XpOMOCOMBI. [10710BbIE XPOMOCOMBEI.

Henenne kinetkn - MuTo3. CTaaud MHUTO3a W MPOUCXOISIIME B HUX

npoueccel. Tumbel mutTo3a. KapumoknHe3 m 1mUTOKMHE3. buomornmueckoe




3HAYeHUE  MUTO3a. Perynsiuuss  MHUTOTHYECKOTO  IMKJIA  KJIETKH.
[Iporpammupyemast KJeTouHas rHOelb - aloNTO3.

CDYHKI_[I/IOHaJ'IBHaH Ir¢HoOMHKa

OpFaHI/ISM KaK OMOJIOTrHYecKast CHCTeMa

3.1

OnHOKIIETOYHBIE, KOJIOHUMAJbHBIC, MHOTOKIETOYHBIE OpPraHU3Mbl U
MHOTOTKaHEBBIE OPraHU3MBI.

®opMBbl pa3MHOXKEHHUSI OpPTraHU3MOB: Oecrojioe (BKJIIOYasi BEre€TaTUBHOE) U
noyioBoe. Bujapl Gecrosioro pa3MHOXKEHHUS: TOYKOBaHHUE, CIOPYJISLINS,
(parMeHTays, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkenue. [lonoBeie KieTKW, unu rameTsl. Meito3. Craguu
Mmeio3a. [loBenenne xpomocom B menose. Kpoccunrosep. buonornueckuit
CMBICII M€103a U TOJIOBOrO mponecca. Meno3 U ero MecTo B )KU3HEHHOM
LUKJIE OPTAaHU3MOB.

[Ipen3aponpimieBoe pasutue. [ameToreHes y JKUBOTHBIX. [lonoBble
xese3bl. OOpa3oBaHHWE M pa3BUTHE MOJOBBIX KJeTOK. CrepMaroreHe3 u
ooreHe3. CTpoeHue MojoBbIX KIeTOK. OIMI0I0TBOPEHHE U IMOPHUOHATBHOE
pa3BuTHE XUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
[Taprenorenes.

NunuBunyanbHoe — pa3Butue  opraHu3moB  (oHTOreHes).  Cragum
AMOpHOreHe3a XUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenue. Tumsl
npobnenns. OcoOEHHOCTH APOOICHUS MJICKOMMTAIOMINX. 3apO/IbIIICBhIC
JUCTKHU (TacTpynsius). 3akjajJka OpraHOB U TKaHEW W3 3apOJbIIICBBIX
JINCTKOB. B3amMHOE BIMSHME 4YacTed Pa3BUBAIOLIETOCS 3apO/IbIIIa
(omOproHabHAS WHAYKIHS). 3akiajKa TlaHa CTPOCHUS KUBOTHOTO Kak
pe3yabTaT HUEPAPXUYECKUX  B3AUMOJCUCTBUM TE€HOB. BrnusgHue Ha
AMOPHOHATIFHOE Pa3BUTHE PA3IMYHBIX (HAKTOPOB OKPYXKAIOMIEH CpPEIbl.
Poct u pa3Butue xuBoTHBIX. [locTamMOpuonanbubiii nepuon. Ilpsimoe u

HenpsiMmoe pa3BuTHe. PazButue ¢ mMeraMop@o3oM y OECrO3BOHOYHBIX U




MO3BOHOYHBIX )KMBOTHBIX. bronornueckoe 3HaueHune NpsiMOTro U HEMPSIMOTO
pa3BUTHs, UX PACHpOCTpaHEHHWE B MpHpoJe. THUMBl pocTa >KUBOTHBIX.
@akTOopel  pEryNALMM  pOCTa KUBOTHBIX U 4yenoBeka. Cramum
MOCTAMOPUOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M uyesnoBeka. llepuossl
OHTOTEHE3a YeJIOBeKa.

Pasmuoxenune u pasButue pacrenuid. ['ameroput u crnopodut. Meiio3 B
KU3HEHHOM LUKJIe pacTteHuil. OOpa3oBaHHME CIIOp B IpolEcce Meio3a.
['amerorene3 y pacreHuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIIBHBIX
OpraHu3MoB. J[BOMHOE OIUIOJOTBOPEHME Yy IIBETKOBBIX PACTEHUHU.
OOpa3oBaHue M pa3BUTHE CEMEHH. MeXaHHU3Mbl PETYJSLUU OHTOTEHE3a y

pacTEeHU U ) KUBOTHBIX

3.2

Hcropust CTaHOBJIEHUS W Pa3BUTUS TE€HETHKM Kak Hayku. OCHOBHBIE
FEHETUYECKUE TIOHATHS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE  TI'€Hbl, AJbTCPHATUBHBIC INPU3HAKW, JOMHUHAHTHBIA U
PELECCUBHBIM NPU3HAK, TOMO3UIOTa, TE€TEPO3UTOTa, YUCTas JIUHUA,
ruopuapl, reHotun,  (¢eHotun. OCHOBHbIE  METOABl  T'€HETUKH:

rUOPUI0IOTUYECKHH, IIUTOJOTHYECKUN, MOJIEKYJIIPHO-TEHETUIECKUN

3.3

Monorubpunnoe ckpemnuBanue. IlepBwiii 3akoH Mengens - 3aKkoH
eanHooOpa3usi THOPUIOB MepBOro nokojeHus. [IpaBuino noMuHUpPOBaHUS.
Bropoit 3akoH Mengenss - 3aKOH  PaCIUCIUICHUS  MPU3HAKOB.
[MuTonmornyeckue OCHOBBI MOHOTHMOPHAHOIO cKpeuiuBaHus. [umoresa
YUCTOTHI FTAMET.

AHanuzupytouiee CKpELIUBaHUE. [TIpoMeKyTOUHBIN XapaxkTep
HacyenoBaHus. Pacuienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpeuuBanuve. Tperuid 3akoH MeHgens -  3aKOH
HE3aBHCUMOIO HACJIENOBaHUSA IPU3HAKOB. LluTOnmornueckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

CuernieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CrernieHHoe




HACJICIOBAHWE T€HOB, HAPYUICHWE  CLEIUIEHUA  MEXAY  T'EHAMMU.
XpOMOCOMHas TEOPUS HACJICICTBEHHOCTH.

I'enetnka nonxa. XpoOMOCOMHBIA MEXAHHU3M ONpPEAEIECHUS MOJa. AyTOCOMBI
W TIOJOBBIE XPOMOCOMBI. ['OMOTamMeTHBIi H TETEPOTaMETHBIM IOJL.
I'eneTnyeckasi CTpyKTypa MOJIOBBIX XpomocoM. HacnenoBanue mpu3HAKOB,
CUEIUICHHBIX C MOJIOM. ['eHOTHN Kak menoctHas cucrema. [lnenorponus -
MHO>KECTBEHHOEC TIEUCTBUEC reHa. MHOXKeCTBEHHBIN aAJUICIIN3M.
B3auMopeilicTBue HeaulebHBIX TeHOB. KoOMIUIEMEHTapHOCTh. JDMHUCTA3.

[Tomumepus

3.4

B3aumoneiicTBue reHoTHMIA M cpelbl npu (PopMHUpPOBAHMHM (PEHOTHIIA.
N3MeHYnBOCTh NMpU3HAKOB. KaueCcTBEHHBIE U KOJWYECTBEHHBIC IMPU3HAKHU.
Buibl ”3AMEHUMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
MopaudukaoHHass HW3MEHYMBOCTh. Posb  cpenbl B GOpMUPOBAHUU
MOAU(UKAIIMOHHOM  M3MEHYMBOCTH. Hopma  peaknuu  IpHU3HAaKAa.
Bapuanuonnsiii psan u BapuanumonHas kpusas (B. Moranncen). CpolicTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

['enoTunueckas W3MEHYUBOCTb. CaolicTBa TEHOTUITHYECKON
W3MEHYMBOCTH. BHUIBI Te€HOTHUIIHYECKOW H3MEHUMBOCTH: KOMOWHATHUBHAS,
MYyTalMOHHAs.

KomOunaTuBHasT HM3MEHUYMBOCTh. MeH03 M IIOJOBOM IIpoIleCC - OCHOBA
KOMOHMHATUBHOM H3MEHYHMBOCTH. POjib KOMOMHATHUBHONW H3MEHUYHMBOCTH B
CO3JIaHUH TeHETHYECKOTO pPa3HOOOpa3us B Ipeeiax OJHOTO BHIA.
MyTtanuroHHass W3MEHYMBOCTh. BHAbl MyTanuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLUPOBAHHBIE MyTalUU. SaepHble U
nuToriazmMaTuyeckue Mytanuu. CoMaTWyecKue W TOJIOBbIE MYTAllUH.
[IprurHbl BO3HUKHOBEHMs MyTauuil. MyTareHel M WX BIHMSHHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAI[MOHHOTO  Tpollecca.  3aKOH
TOMOJIOTHYECKHUX PSAJIOB B HacyencTBeHHoN uaMeHunBoctu (H.M. BaBuon).

BHC}I,Z[CpHaH HN3MCHYUBOCTH U HACJIICACTBCHHOCTD




3.5

Kapuorun denoeka. MexyHapoaHas mporpammMa HUCCIEIOBAHUSA T'€HOMA
4yeaoBeKa. MeToabl H3y4YeHUsS TEHETHMKH YEJIOBEKA: T€HEaJOrMYeCKui,
OJIM3HEIIOBBIM, LIUTOT€HETUYECKHUH, MOMYJISAUOHHO-CTATUCTUYECKUM,
MOJIEKYJIsipHO-TeHeTHUeCKUil. COBPEMEHHOE  OMpejeieHue T'€HOTHUIA!
MOJJHOT€HOMHOE CEKBEHHPOBAHHWE, TCHOTHUIIMPOBAHUE, B TOM UYHCIE C
momornipto III[P-ananu3za. HacrmencrBeHHble 3a0oiieBaHUS — YCIIOBEKA.
['ennble U XpoMOCOMHBIE OOJIE3HH 4YeJIOBEKA. boje3HM ¢ HacleaCTBEHHOU
NPEIPaACIONIOKCHHOCTRIO.  3HAUYEHUE  MEIUIIMHCKONW  TE€HETUKH B
MpEJOTBpAIICHUM U JICUCHUU TEHETUYECKuX 3a00JIeBaHUIl dYesloBeKa.

CTBOJIOBBIC KJIETKH

3.6

JlomecTuKanus M CeNeKUUsA. 3apOoKICHHE CEIIEKUUH U JTOMECTUKAILIWH.
VYyenue H.U. BaBunoBa o 1eHTpax NpPOUCXOXIEHUS M MHOT000pasus
KYJIbTYPHBIX pacTeHuil. PoJib celexkuuu B CO3MaHUMUA COPTOB PACTCHUW U
nopoJ1 )KUBOTHBIX. COpT, mopoja, TaMM. 3aKOH TOMOJIOTUYECKHUX PSIIOB B
HaclieACTBeHHOM wu3MeHuuBoctu H.M. BaBumoBa, ero 3HaueHue s
CEJIEKIIMOHHOU paboTHI.

Meroapl ceneKiMoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHJIUBUAYAJIbHBIA. JTanbl KOMOWHAIIMOHHOW cenekuuu. Vcnbitanue
IPOU3BOAUTENEH 1O TOTOMCTBY. OTOOp MO TE€HOTUITY C TTOMOIIBIO OIICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.
HUckycCTBeHHBIM  MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paloThI.
PagnanvoHHBII M XUMHYECKHM MYTAareHe3 KakK MCTOYHUK MyTalud Yy
KYJbTYPHBIX dbopm OPTaHU3MOB. Hcnons3oBanue T€HOMHOTO
penakTupoBaHuss W MeToJoB pexkoMOuHaHTHBRIX JIHK nms momyuenus
HCXOJHOTO MaTepuaa JJisi CEJICKIUH.

[Tonmyuenue TIOJIUTLION/TIOB. BuyTtpuBnaoBas TUOpUAN3aLINSL.
brnvskoponcTBeHHOE CcKpenuBaHue, wWid HWHOpuAWHT. HepoacTBeHHOE
CKpeIllUBaHWEe, WM  ayTOpuaAuHr. lerepo3uc MW  €ro  MPUYUHBIL.

Hcnonb3oBanue rereposuca B CCIICKIUM. OT,IIaJIeHHaSI FI/I6pI/II[I/IBaHI/I$I.




[Ipeononenne Oecryionusi MEXBUIOBBIX TMOPUIOB. JlOCTHKEHUST CENEKLIMH

paCTCHI/Iﬁ N ) KUBOTHBIX

3.7

OOBeKTHI, HCIOJIb3yeMble B OHOTEXHOJOTMH, - KIJIETOYHBIE U TKAHEBBIC
KyJIbTYpbl, MHUKPOOPraHU3MbI, WX XapaKTEpUCTUKA. TpaaulMOHHas
OMOTEXHOJOTHS: XJIeOOMEeUeHHEe, MOTyYeHHEe KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHO/IETIUE. MukpoO1oIOTUYeCKUit CUHTE3. OOBEKTHI
MUKpPOOHOJOrHYecKux TexHosoruid. [IponsBosicTBO Oenka, aMUHOKUCIOT U
BUTaMHUHOB. MICKyCCTBEHHOE OIUIOOTBOPEHHUE. PEKOHCTPYKIIUS SUIIEKIETOK
Y KJIOHUPOBAHUE )KUBOTHBIX. METO TpaHCIIIIaHTALUHU SIIEP KIIETOK.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha U
KoHCTpyupoBaHue pexkomOuHaHTHBIX JIHK. J/locTwkeHuss U mepcreKTuBbI
XpOMOCOMHOW M T€HHOW HH)KEHEepUH. MenuuuHCKUe OMOTEXHOJIOTHH.

Hcronb30BaHue CTBOJIOBBIX KJIIETOK

Cucrema 1 MHOTOOOpa3ue OpraHNueCcKOro MUpa

4.1

buonornyeckoe pasHooOpasue opranusmoB. CoBpeMeHHass cHcTeMa
opranuueckoro mupa. [IpuHuune! kiaccupuxkanuu opranu3MoB. OCHOBHbIE
CHUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH  CTPOCHHSI UM JKU3HEJCATEIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepun, apxeu, OJHOKIECTOYHBbIC TPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, Jpyrue MpOTUCThL. KoJIOHManbHbIE OpraHu3msel. JIBuxkeHHe
OJIHOKJICTOUHBIX OPraHU3MOB: aMeOOWJHOE, KT'YTUKOBOE, PECHHUYHOE.
3ammTa y OJIHOKJIETOYHBIX OpraHu3MOB. Pa3ipaxuMocTh y OAHOKIETOYHBIX

OpraHu3MoB. TakCuChI

4.2

MHOrokJIeTOUHbIE pacTeHUs. B3anMOCBs3b YacTe MHOTOKJIETOYHOTO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranu3Ma. Opranu3M Kak eauHoe uenoe. TkaHu pacteHuil. Turbl

pPaCTUTENBHBIX TKaHEW: oOpa3oBaTeibHasi, IOKPOBHAs, MPOBOJSAIIAS,




OCHOBHasi, MexaHudeckasd. (OCOOEHHOCTH  CTpoeHHs, (yHKIMIA U

PaCIIOJIOKCHUA TKaHEH B opraHax paCTeHI/IfI

4.3

BereratuBHbIE M I€HEpAaTHBHBIE OPraHbl pacTeHHW. PYyHKIMM OPraHOB H
cucteM opraHoB. Kapkac pacteHuil. [IBH)K€HHE MHOTOKJIETOYHBIX
pacTeHuid: Tponu3Mbl U HacTuu. llornomeHne BOABI, YIJIEKUCIOTO rasa u
MUHEPAJIbHBIX BEUIECTB pacTeHusIMU. Jlpixanue pactenuid. {ud¢ysus razon
4yepe3 IMOBEPXHOCTh  KIETKU. TpaHCHOPTHBIE CHUCTEMBI  PACTCHUM.
Brinenenne y pacteHnii. 3ammra y MHOTOKIIETOUHBIX pacTeHnid. KyTukyia.
CpencrTBa nacCUBHOM M XUMHYECKOW 3aIiUThl. DUTOHLNBI.

PaznpaxumMocCTh U peryysnus y opraau3MoB. PazapakuMoCTs M peryirsnus

Y MHOTOKJICTOYHBIX paCTGHI/Iﬁ. PocToBrIe BCIICCTBA N NX 3HAYCHHUC

4.5

MHOTOKJIETOYHbIE >KHBOTHBIC. B3anMMOCBS3b dYacTeli MHOTI'OKJICTOYHOI'O
opraHu3ma. TKaHHW, OpraHbl M CHUCTEMbl OPraHOB MHOT'OKJIETOYHOTO
opranusma. Opranusm Kak eIuHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX U
yejaoBeKa. THIbI KMBOTHBIX TKAHEH: SHIUTEIHAIbHAs, COCAMHHTEIbHA,
MbIIIeyHasi, HepBHasi. OCOOCHHOCTH CTPOCHMS, (PYHKIIUA M PACIIOIOKCHHS

TKaHEH B OopraHax KMBOTHBIX K YCJIOBCKaA

4.6

Opranbl U CUCTEMBI OpPraHOB >KMBOTHBIX. (DYHKIIMM OPraHOB U CHUCTEM
opraHoB. Omopa Tema opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHbIil 1 BHYTpeHHUI ckeneT. CTpoeHue
Y TUTIBI COCIMHEHUS KOCTEM.

JIBU>KE€HHE MHOTOKJIETOYHBIX XMBOTHBIX. lluTanue xuBOTHBIX. llnTanue
MMO3BOHOYHBIX JKMBOTHBIX. JIpixaHune >KuBOTHBIX. KOXHOE AbpIXaHueE.
’KabepHoe u 1eroyHoe AbIXaHue.

JIpIXaHWEe TO3BOHOYHBIX JKMUBOTHBIX. ODBOJIIOIMOHHOE  YCIOXHEHHUE
CTPOEHHUSI JIETKMX TIO3BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cucTeMa
YyeaoBeKa. MeXaHu3M BEHTWISIIMM JIETKUX y NTUI U MIEKONUTAIOLIUX.

TpaHcnopT BEHIECTB y OPraHu3MoOB. TpaHCHOPT BELIECTB Y >KUBOTHBIX.




KpoBeHocHas cucrema u ee opranbl. KpoBeHOCHas cuctemMa MO3BOHOYHBIX
KUBOTHbIX. Kpyru KkpoBooOpamieHus. OBOJIOLHUOHHBIE —YCIOKHEHUS
CTPOEHHUS KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. BbIAenenue y
opranu3MoB. Brienenue y ;xuBOTHbIX. COKpaTuTENbHbIE BaKyoJd. OpraHsl
BbiciIeHNA. CBsI3p TOJIOCTM Tela C KPOBEHOCHOM W BBLICIUTEIBHOU
cucteMaMu. BpijeneHne y NO3BOHOYHBIX JKMBOTHBIX. 3aluTa Yy
MHOTOKJIETOYHBIX ~ JKMBOTHBIX. [IOKpOBBI M  HMX  IPOU3BOJHBIE.
PasgpaxxuMocTe M perymsinuMs 'y OpraHu3MmoB. Pasnpaxumocts Yy
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMocTe W peryidnus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA U UX 3HAUCHUE.

HepBHasg cucrema u pediieKTOpHash pEryisiquss y MHOTOKIETOYHBIX
XKUBOTHBIX. HepBHas cucrtema u ee OTAelbl. DBOJIOLMOHHOE YCIOKHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anroputmMoB u nporpamm Aiid 3pPeKTuBHON (QYHKIIMOHATBHOM
aHHOTAallMd TE€HOMOB, TPAHCKPUITOMOB, IPOTEOMOB, METa00JIOMOB

MHKPOOPraHU3MOB, PACTEHUH, ’KUBOTHBIX M YEJIOBEKA

OpFaHI/II’)M YCJIOBCKA U €ro 310POBLC

5.1

Opranbl M cucTeMbl OpraHoB uesnoBeka. OTxaenbl TOJOBHOTO MO3ra
NO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pednexropnas ayra. besycinoBHsie u
yCIOBHbIE peduiekchl. ['yMopalibHasi peryisiuus U SHJIOKPUHHAs CUCTEMa
KUBOTHBIX U 4esioBeKa. JKese3pl SHAOKPUHHON CHCTEMBI U UX T'OPMOHBI.
JlelictBue TOPMOHOB. B3auMMOCBSI3b HEPBHOM U DHIAOKPHUHHOM CHCTEM.
['unoranamo-runoduzapuas cuctema. Pedrekc u pednexkropHas mgyra.

besycnoBHbIe U ycI0BHBIE pedIIeKChI

5.2

3amuTta opraHuzMa oT Oose3Heil. MMMmyHHas cuctema 4YelloBeKa.
Kierounslii 1 rymopanbHblii UMMYHHUTET. BpoxkaeHHBINH, MPUOOpPETEHHBIH
cnenupuIecKuii VMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO

nmmyHutera (II. Opnaux, @.M. bepuer, C. Tonerasa). BocnanurensHbie




OTBCTbI OPIraHU3MOB. Ponp BPOXICHHOIO HMMYHHUTCTA B PA3BUTHU

CHCTEMHBIX 3a00JICBaHUM

5.3

KpoBeHnocnast cucrtema u ee opranbl. Cepiie, KpPOBEHOCHBIE COCYIbI U

KkpoBb. Kpyru kpoBooOpamienus. Pabora cepaia u ee perynisius

5.4

Hpixanue uyenoBeka. JIuddys3uss ra3oB uepe3 MNOBEPXHOCTh KIETKHU.
JlpixaTenpHasi cucTeMa 4YelioBeka. JlpIxarenbHas MOBEPXHOCTh. Perynsius

JAbIXaHHA. I[BIX&TGHBHBI@ 00BEMBI

9.5

HI/IHIGBapI/ITeJIBHaH CHCTCMaA 4YCJIOBCKaA. OTI[CJ'IBI IMUIICBAPUTCIIBHOT'O TpaKTa.
HI/IIHGBapI/ITGJIBHI)Ie KCIIC3hI. BHYTpI/IHOHOCTHOe U BHYTPHKIICTOYHOC

IMUIOCBAPCHUC

5.6

IToxpoBel u ux mpousBoansie. Opranel BeiaeneHus. [loukn. CtpoeHue u
¢yHkuronupoBanue HeppoHa. DunpTpanus, cekpeuus HU 0OpaTHOE
BCaChIBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHus. OOpazoBaHue

MOYH Yy 4YCJIOBCKaA

5.7

I[BI/I)KCHI/IG YyeJIoOBEeKa: MbIIeyHass cucreMa. (CKeJIeTHBIC MbIIIOBI M HUX

pabota. CTpoeHUE U TUIIBI COEAMHEHUS KOCTEH

Teopus sBomtonu. PazBuTtre )KU3HU HA 3eMJie

6.1

OBomonnonHas Tteopus Y. JlapBuna. IIpenmnocbuiku BO3HUKHOBEHHS
napBuHHM3Ma. JKU3Hb U Hay4yHas nesatenbHocTh Y. JlapBuHa.

JBrwxymue cuiabsl  3Bomoouuu  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTD Pa3MHOKEHUS OpTraHU3MOB, HACJIEACTBEHHAs
U3MEHYUBOCTh, 0OOpbOa 3a  CYIIECTBOBAHHME, €CTECTBEHHBIA U
MCKYCCTBEHHBIN OTOOD).

Odopmenne cunternyeckor Teopun HBomoruu (CTD). Heitrpanphas
Teopust sBodtoMU. CoOBpeMEHHasi 3BOJIIOIIMOHHAS OuoJiorus. 3Ha4YeHHE

HBOJIIOLIMOHHOW TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI




Mupa

6.2

[TonynsAuus Kak 3JIeMEHTapHas eIUHULA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLICHKH TEHETUYECKOTO0 pa3HooOpa3us ©  CTPYKTYpPHl  MOIMYJISALHM.
N3menenue reHodoHAa MOMYNALMH Kak 3JIEMEHTAPHOE SBOJIOLUOHHOE
SBJICHHE. 3aKOH TeHeTHIeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.
OnemeHTapHbie (HaKTOPhl (ABMXKYLIUME CHUJIbI) HBOJIONUU. MyTallmOHHBINA
npouecc. KoMOuHaTuBHas wu3MeHUYMBOCTh. Jlpeiid TeHOB - ciy4aiiHbie
HEHAIIPaBJICHHbIE W3MEHEHMs 4YacTOT ayuienedl B momyssimusax. O@Qekt
ocHoBatend. Murpanuu. M3onauus  nomymisuuii:  reorpaduyeckas
(mpocTpaHcTBEHHAsI ), Ononornyeckas (penpoyKTUBHAS).

EctecTBeHHbIit 0TOOp - HampaBisionuii ¢GakTop HBOMIOIMUU. DOpPMBI
€CTECTBEHHOT0 O0TOOpa: JBMXKYLIMM, CTaOMIM3UPYIOMIMHA, pa3pbIBAIOILUN
(mu3pynTuBHbIii). [TonoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHM3MOB KaK  pe3ylbTaT  MHUKPOIBOJIOIMH.
Bo3HuKHOBEHHE TNPUCIIOCOOJIEHUH Yy OpraHusMoB. ApoMopdo3bl U
HUIA0AJANTaLUH. [Ipumepsbl MPUCTIOCOOICHUI y OPraHu3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpyKTypa. BumooOpa3oBaHue Kak pe3ynibTar
MUKPOdBOIIOIMH. M30msmus - kimtoueBor paktop BumoodpazoBanus. [lytu
U CIocoObl  BHJIO0OpAa30BaHMSA: ajulomarpuueckoe (reorpaduyeckoe),
CUMITATPUUECKOE (PKOJIOTMYECKOE), '"MrHoBeHHOe" (TOJIUILIOUIU3aIus,
ruOpuan3anus). JJIuTeIbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.

Mexanuzmbl (HOpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BoMOIMOHHOM OHOJOTMHM B pa3padOTKE HAy4YHbBIX METOOB
COXpaHeHus1 OrMopa3zHo00pa3usi. MUKpPOIBOIIOIUS U KOIBOIIOIMS Mapa3uTOB
U UX X031€B. MexaHu3mbl pOPMUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHKAM

1 criocoObI OOpHOBI C HEM

6.3

Meronpl U3yde€HHsT MaKpOIBOJMIOUMHU. [lalleOHTONOTrMYECKHE METOJbI




u3ydeHus sBomonun. llepexomnbie (GOpMBI M (HDUIOTCHETHUECKUE PSIJIbI
OpTaHHU3MOB.

buoreorpadudeckre meronsl m3ydeHus dBostonuu. CpaBHeHUE (IIOPHI U
¢dayHpl MaTEpUKOB W OCTPOBOB. buoreorpadudueckue obmactu 3emitH.
BUIBI-9HACMHUKY U PEITUKTEHI.

OMOPHOIOTHYECKHUE B CPABHUTEIHLHO-MOP(OIOTHUECKHE METObBI H3yUCHUS
sBoMmoNMU. | eHeTHYeCKEe MEXaHI3MbI SBOJTIOIIMN OHTOTEHE3a ¥ TIOSBIICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ aHAJOTHYHBIE OpPraHbI.
PynmumeHntapHple oOpraHbl W aTaBU3MBL ~MOJEKYJSIPHO-TCHETUYECKHE,
OMOXMMHUYECKHE ¢ MaTEeMaTHYeCKHEe METOIbl H3Y4YCHHS OSBOJIOIHU.
["omonoruyHbIe TCHBI. CoBpeMeHHEBIC METOIBI TIOCTPOCHHS
(UIIOTEHETHYECKIX JIEPEBHEB. XPOMOCOMHBIC MYTalldd W IBOJFOIIHS
T€HOMOB.

O6mue  3akOHOMEpHOCTH  (mpaBwia)  HBodouuMH.  HeoOpaTumocTh

OBOJIFOIINH. A,Z[aHTI/IBHaﬂ paananusd. HepaBHOMepHOCTB TCMIIOB 5BOJIFOIIMH

6.4

HayuHble TUNOTE3bI MPOUCXOXKIEHUA KU3HM Ha 3emie. AOUOreHes H
naHcnepmus. JloHayuHble TpPEACTaBICHUS O 33apOXKIECHUU  KU3HU
(kpearmonn3M). ['mnore3a MOCTOSHHOTO CAMO3apOXKACHUS KU3HU U €€
ompoBepkeHue onbiTamu @. Pegu, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIMH. [InanerapHas
(reonoruveckast) IBOJIOIMUS. XUMUYECKast dBOTIONNS. AOUOTEHHBIN CUHTE3
OpraHUYEeCKUX BelecTB 3 Heopranndeckux. OnbiT C. Muuepa u I'. HOpn.
O6pazoBanue monumMepoB U3 MoHomepoB. KoarmepBatHas rumore3a A.U.
Omnapuna, runote3a mnepBu4HOro OynpboHa Jk. XomzjeitHa, reHeTHYecKas
runore3a ['. Memnepa. Pubo3umser (T. Yek) u runoresa "mupa PHK" V.
['unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.
Hctopusa 3emnm u Metonapl ee wu3ydeHHs. lckomaemble OpraHudeckue

OCTaTKH. F€OXpOHOJ’IOFI/I}I Hn €€ MCTOABI. OtHocuTeapHast U aOCOJIOTHAS




reoxXpoHoJiorus. ['eoXpoHoornyeckast mKasua: 30Hbl, 3pbl, IEPUOBI, TOXU.
HauaneHble 3Tanbl opraHmyeckoi sBomtouuu. llosiBieHME W ABOOIUSA
MEPBbIX KJIETOK. OBOJIOLUS MeTaboiau3Ma. BO3HHKHOBEHME MEPBBIX
skocucteM. COBpeMEHHbIE MUKPOOHBIC OMOIUICHKH KaK aHaJoT MEPBbIX Ha
3emiie cooOuecTB. CtpomMaTonuThl. [IpokaproThl ¥ 3yKapUOTHI.
[Ipoucxoxnenue YKapHuoT (cumOuorenes). OBOJIIOLUOHHOE
IPOUCXOKAEHNUE BUPYCOB. [IponCX0KIeHNE MHOTOKIIETOYHBIX OPTraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE ATalbl YBOJIOLNUMA BBICIIUX pacTeHU. OCHOBHBIE apoMOP(O3bI
pactenuid. Beixon pacrenui Ha cymly. [losiBieHue cnopoBbIX pacTeHUM U
3aBoeBaHue UMu cymu. CeMeHHble pacTeHus. [IporcxoxaeHre BETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benackas @¢ayna. KemOpulickuii B3pbIB - MOSBICHUE
COBpPEMEHHBIX THUIOB. llepBrle XOpnoBble XUBOTHbIE. JKU3HB B BOJAE.
OBomionusi MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil W pPEenTUIMM.
[IpoucxoxkneHne MieKONUTAlOMX W 0Tl [IpuHIMO — KIFOYEBOTrO
apomopo3za. OcBoeHne OECIIO3BOHOUYHBIMHU U TTO3BOHOUYHBIMH KUBOTHBIMU
CYILIH.

Pa3BuTne xu3HM Ha 3emie MO 3paM W MEepUoJaM: apxeil, mpoTepo3ou,
najaeo3o0i, Me3030i, KaitHo30M. OOmas XapakTepuCTHKa KIWMara u
rEOJIOTMYECKUX  MpoueccoB. [losBieHHME U pacuBeT  XapaKTEPHBIX
OpraHu3MOB. YTJIe0Opa3oBaHHWE: €r0 YCJIOBHS M BIWSHUE HA Ta30BBIA
cocTaB aTMOC(ephl.

MaccoBble BBIMUPAHMS - SKOJIOTMYECKUE KPU3KUCHI Mpouioro. [IpuuuHel u
CJIEACTBUSI MAaCCOBBIX BbIMUpaHUN. COBPEMEHHBIA 3KOJIOTUYECKUN KPHU3HUC,

€ro 0COOEHHOCTH

6.5

Paznensl n 3agaum antponosiorud. Metonbl aHTponoJiorud. CTaHOBJICHUE

HpGI[CTaBJ'IeHI/Iﬁ 0 IIPOHUCXOXKACHHUMU 4YCIOBCKaA. COBpeMeHHBIC HAay4YHBbIC




TEOPUHU.

CxoncTtBo 4enoBeka ¢ KMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka.  CBHUAETENbCTBA  CXOACTBA  4YEJIOBEKA C  KUBOTHBIMHU:
CpPaBHUTEIBHO-MOP(OJIOTHUECKHUE, AMOPHOJIOTHYECKHE, busmooro-
onoxumuyeckue, noBeAeHUeckue. OTIWYUS YelloBeKa OT JKUBOTHBIX.
[IpssMOXOXkAEHNE W KOMILUIEKC CBSI3aHHBIX C HHUM IpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPO CUTHAJIBHOM CHUCTEMBI.

JBrokymiye cuibl (GakTopbl) aHTPOIIOTreHe3a: OMOJOTHYECKHUE, COI[MANIbHBIE.
CooTHolIEHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaAUU aHTPONOreHe3a. ABCTPAIONUTEKH - JBYHOTHE IPEIKU
monei. YemoBek yMelbli, MepBble U3TOTOBIEHU OpyAud Tpyna. Uemnosek
MPSMOXOJISIINN W MEPBBIM BBIXOJ Jrojaeu 3a mpenenbl Adpuxu. YemoBek
reiensOeprckuii - o0mMi NpeAoK HEaHJAEpTaJbCKOTO YeJoBeKa U
YEJIOBEKAa pa3yMHOTo. YeNmoBeK HEaHIEPTAIbCKUHM KaKk BHUJ JIIOACH
XOJIOJHOTO  KiMMaTta. YeyoBeK  pa3syMHbId  COBPEMEHHOIO  THIIA,
JIEHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu AQpuku.
DOBOJIIOLMSI COBPEMEHHOTO 4esoBeKa. EcTecTBeHHBI OTOOp B MOMYJISALIUAX
yesoBeka. MyTallMOHHBIN mporiecc W noauMopdusM. [lomynsinoHHbIE
BOJHBI, JIpeiid reHoB, murpaus U "3pdext ocHoBarens" B MOMYJIALMIX
COBPEMEHHOI'0 YEJIOBEKA.

Yenoseueckue pacel. IloHstue o pace. bonbimme pacel: eBporieonaHas
(eBpaswmiickas), aBcTpajo-HerpouaHas (PKBATOpHAIbHASI), MOHTOJIOUIHAS
(a3marcko-aMepukaHckasi). Bpems M IyTH pacceleHHs 4YeloBeKa II0
niaHere. EnuHCTBO 4yenoBedeckux pac. HaydyHas HECOCTOSTENBHOCTH
pacusma. [IpucnocoOneHHOCTh  4eJOBEKa K  pa3HbIM  YCIOBHSIM
OKpYyXarolen cpeasl. Biusiaue reorpadudeckoit cpensl u npeiida reHoB Ha

MOP(OJIOTHIO ¥ PUHUOJIOTHIO YEIOBEKa

ODKOCUCTEMBI U MMpuCymue MM 3aKOHOMEPHOCTH




7.1

Paspnensl u 3agaun 3konorun. CBsA3b 3KOJOTUHU € APYTUMHU HAYKaMHu.
Metoapl skxonoruu. IlosneBble HaOmoOnEHUA. DKCHEPUMEHTHl B 3KOJIOTHUHU:
MpUPOJIHbIE U JabopaTtopHbie. MoneIupoBaHUE B IKOJIOTUHA. MOHUTOPHHT

OKPYXKAIOIIEH CPeIbl: TOKATBHBINA, PETUOHATHHBINA 1 TJIOOATBHBIN

7.2

Oxomornueckue  GakTOpl W 3aKOHOMEPHOCTH WX  JEHCTBHSL.
Knaccudukanusa sxomornueckux (QpakTopoB: abUOTHYECKHE, OMOTHYECKHE,
aHTpororeHubie. OOHME 3aKOHOMEPHOCTH JEHCTBUS DKOJIOTMYECKUX
¢akropoB. IlpaBmiio wmunumyma (K. I[Hnpenrens, [O. JIubux).
TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
AbGuotnueckue ¢aktopel. CBeT Kak 3Kosorudeckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. OKOJIOTHYECKHE
TPYIIbl PACTEHUN U JKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUTHaJIbHAsL POJIb
ceera. doronepuonusM. Temmeparypa Kak 3KOJIOTHYECKHH dakTop.
JlelictBue  Temmeparypsl Ha  opraHusMbl.  [loWikuiorepMmHBIE U
TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxuocTs kak skonormyeckuid ¢akrop. IlpucnocoOneHus pacteHuid K
nojajepkanuio  BoAgHoro Oamanca. Knaccudukamuss  pacTeHuil 1o
OTHOLIEHUIO K Boje. [IpucnocoOneHus )KMBOTHBIX K U3MEHEHHUIO BOJHOIO
pexuma.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAsA, [MOYBEHHAaS,
rIyOMHHas TOJANOYBEHHAs, BHYTpPHOpPraHU3MeHHas. PU3NKO-XUMHYECKHUE
0COOEHHOCTH CpeJll 0OuTaHusl opranu3MoB. [IpucnocoOiennst opraHu3MoOB K
’KU3HU B PA3HBIX CPEIaX.

buonornyeckue putmbl. BHemnue u BHyTpeHHUE pUTMbI. CyTOUHbBIE U
roguuHbie  putMbl. [IpucnocoONEeHHOCTh OPraHU3MOB K  CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennsie Qopmbel opranm3moB. lloHsTHe o0 Ku3HEHHOU (opme.
XKuszHennsie (opmbl pacTeHHl: J€peBbsi, KyCTapHUKU, KYyCTapHHUYKH,

MHOTOJICTHUEC TpaBbI, OAHOJICTHUC TpPAaBLI. KuzHeHHbIe (I)OpMBI KHNBOTHBIX:




THIPOOHOHTHI, TEOOMOHTHI, a3p0ONOHTHI. OCOOEHHOCTH CTpOeHusl 1 oOpasza
KU3HH.

buotnueckne  daktopsl.  Buasl  OMOTHYECKMX ~ B3aMMOJCWCTBUIA
KOHKYPEHLIUSA, XHUIIHUYECTBO, cuMOuM03 u ero Qopmbel. [lapazutusm,
KOOTIepaIls, MYTYaIu3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO,
HaxJeOHu4yecTBO).  Herpoduueckue  B3auMOJEHCTBUSL  (TOMUYECKHE,
dopuueckue, padpuueckue). 3HadyeHUE OMOTUYECKUX B3aUMOICHCTBUN 1S
CYLIECTBOBAHMsI OPraHU3MOB B cpefe ooutanus. [IpuHIMI KOHKYPEHTHOTO

HCKIIIOYCHUA

7.3

OKOJIOTUYECKUE  XapakTepucThuku  nomyysinuu.  [lomymsiuus — kak
Ouonoruyeckass cucrema. Poiib HEOJHOPOIHOCTH Cpelbl, (PU3HUUYECKUX
OapbepoB W  OCOOGHHOCTEH OWOJOTMM BUAOB B  (OPMHPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl momyJyisinui. (OCHOBHBIE —IIOKa3aTeln
IOIYJISILMU: YUCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAsI M IOJIOBas CTPYKTYpa,
POXKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.
DKOJOTUYECKasi CTpyKTypa nonyiasiuuu. OleHKa YUCIEHHOCTH TOIMYJISLNY.
JlnvHaMuKa [OONyJIIUMA MW €€ peryjsiiusa. bHOTHYEeCKUM MOTEHUHMA
nonyjasanuu. MojendpoBaHue OWMHAMHUKA nonyisinuu. KpuBbeie pocta
YUCJICHHOCTU nonyJisinud. KpuBble BbDKMBAHUA. Perynsuus 4ucCI€HHOCTH
NOMYJISIUNA: PoJib (DAaKTOPOB, 3aBUCSINIUX M HE 3aBUCAIIUX OT TUIOTHOCTH.
DKOJIOTMYECKHe cTpaTeruu BUAoB (r- u K-ctpaterun).

[Tonsitue 00 sKonOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
MOJENIb  dKojorudeckon  Humm  JDx.. XaTuynHCOHA. Pa3zmepsl
AKOJIOTUYECKOM HUIIM. [loTeHIManpHas U peaarn30BaHHas HUIIY.

Bun kxak cucrema nomynsinuid. Apeanbsl BUAOB. BHUIIBI U MX >KU3HEHHbIC
CTpaTeruv. 3aKOHOMEPHOCTHM TMOBEACHHUS W MUIpalldid  >KUBOTHBIX.

buonornyeckue nHBa3zuu JY>XXCPOJIHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay




OpraHu3MamM B OHMOLIEHO3€. DKOCHCTEMa Kak OTKphITass cucreMa (A.J[x.
Tencnu). @OyHKUMOHANbHBIE OJOKM  OPraHU3MOB B JKOCHUCTEME:
OPOAYLEHThl,  KOHCYMEHTBHI, peAyleHThl. Tpodudyeckue  YpOBHH.
Tpoduueckue nenu u cetn. AOuoruueckue 010k 3kocucteM. [louBbl U
Wbl B 9KocucTeMax. KpyroBopoT BeIIeCTB U MOTOK SHEPTHH B DKOCHCTEME.
OcHOBHBIE  MOKa3aTeaud  3KOCUCTEMBL. buomacca ©  HPOIYKLHS.
DKOJIOTUYECKHE MUPAMU/IbI Uicell, OMOMACChl U SHEPTHH.

HanpaBieHHble  3aKOHOMEPHBIE CMEHBI  COOOLIECTB -  CYKLECCHH.
[lepBuuHbie W BTOPWUYHBIC CYKIIECCHW M WX TPUYUHBI. AHTPOTIOTECHHBIC
BO37eicTBUs Ha cykueccuu. KimmmakcHoe cooOmiectBo. buopasnooOpaszue u
MIOJIHOTa KPYrOBOPOTa BEUIECTB - OCHOBA YCTOMYMBOCTU COOOIIECTB.
[IpupoaHbie s3KkOocUCcTEMBI. AHTPONIOT€HHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMA.
ArporieHo3. Paznuumsi  MeXay  aHTPONOTEHHBIMH U MPUPOIHBIMU
KOCHUCTEMAMH.

VYpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoackas
daopa u dayna. CuHanTponu3zanusi ropojickoil gayHnsl. buonoruyeckoe u
X035IMCTBEHHOE 3HAYEHUe arpo3KOCUCTEM U ypOO3KOCHUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBUN OPraHU3MOB
B DKOCHUCTEMAX.

IlepeHoC »SHeprMM W BEIIECTB MEXKJIY CMEKHBIMU 3KOCHUCTEMaMHU.
YCTOMYMBOCTh OpPraHU3MOB, IIOMYJSILMHA M JKOCUCTEM B  YCIOBUAX

€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AECUCTBUI

7.5

buocdepa - olOmiennanerapHas 000Ji0uka 3eMJid, TJ€ CYHIECTBYET WJIU
cyliecTBoBasia *u3Hb. Yuenue B.W. Bepnaackoro o 6uochepe. O6nactu
o6uocdeps! u ee coctas. XKuBoe BemecTBo Ouochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoOeHHOCTH OMocdepbl Kak
rIo0agbHOM  JKOCHCTEMBI. JlMHAMHUYecKoe paBHOBecHe B Ouocdepe.
KpyroBopoTbl BemiecTB M OMOreOXMMHYECKHE IUKIbI (Yyriaepoja, a3ora).

PutmMugHOCTS siBIICHHI B Ouocdepe.




PACTUTENbHBINA U KUBOTHBIA MUP OMOMOB CYIIIH.

u 6uochepHbIx GyHKINUN

3onanbHOCTH Ouochepnl. [lonsatue o Ouome. OCHOBHBIE OUOMBI CYIIH:
TYHJIpa, XBOWHBIC Jieca, CMEIIaHHbIC W IIMPOKOJIMCTBEHHBIC Jieca, CTEIIH,

CaBaHHBI, ITyCTBIHU, TPOIINYCCKHC Jecca, BBICOKOI'OpPbA. KJII/IMEIT,

CrpykTypa v GyHKIHUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIIMAIA

7.6

DKOJIOTHUYECKHUE KpU3UCbl W HX IIPHYUHBI. BO3ﬂCﬁCTBHC YCJIIOBCKA

MTOYBEHHBIX peCypcoB. MI3MeHeHne Kinmara.

(OOIIT).

borannueckue cadbl U 300JI0OTMYCCKHC TMApPKU.

pazHooOpa3us 3emiu

Ha

ouocdepy. 3arpsa3HeHue BO3yIIHOM cpeapl. OXxpaHa Bo3ayxa. 3arpsi3HEHUE

BOOHOMN cpenpl. OxpaHa BOIHBIX pecypcoB. Pazpymienue nouBbl. OxpaHa

AHTpOHOFGHHOG BOBﬂeﬁCTBHG Ha paCTI/ITGJIBHBIﬁ 1 KUBOTHBIMN MHUp. OxpaHa
PaCTUTCIIBHOTO MW JKHBOTHOI'O MHpaA. OcHOBHBIC IIPUHOUIIBI OXPAaHbI

npupozasl. Kpacusie kHuru. Ocobo oxpaHsemble MPUPOJHBIE TEPPUTOPHU

OcHOBHBIC IMPUHIUIIBLI YCTOf/'I‘II/IBOFO Pa3BUTHA YCIIOBCUCCTBA U IMPHUPOJLI.

PanmonanbHOe TIPUPOAOIIONB30BAHUE M COXpPaHEHUE OMOJIOTUYECKOTrO

4. TemaTn4yeckoe MJIaHNPOBAHUE.

DJIEKTPOHHBIE
No
Konnuect|oOpa3oBaTebHbIC
n/ |Bug nporpaMMHOro marepuana
BO YaCOB [PECYpPChI
i
2 buonoruss  10-11
KJ1ACChI
1 |buoJsorus KaKk HayKa
['AOY BO

«l'ocynapcTBeHH




bIii YHUBEPCHUTET

MPOCBEIICHUS

buomorus  10-11
KJ1acc

000 «AKmace»

Harnsnnas
ouonorusa 10-11
KJIACChI

000
«9K3AMEH-
MEJINA»

Tpenaxep
«O0nako 3HaHUM.
buonorus 10
kinacc, 11 xiacc
000 «DPu3nKoH
Jlab»

buomoruss  10-11
KJ1ACChI
'AOY BO
MI'TTY

buosorns  10-11
KJIACCBI

000




«CBEPOBPA30
BAHUE)»

bubanoreka
MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
OJINMITHA/1A
[IKOJIbHUKOB
https://vos.olimpi

ada.ru

MockoBcKast
OJIMMIIHAIA
IIIKOJIBHUKOB
https://mos.olimp

iada.ru

BuoJsiorus B cucreme HayK

buonoruss kaxk Hayka. CBs3u Ouojsorum c
OOILIECTBEHHbIMU, TEXHUYECKUMH U  JIPYTUMHU
€CTECTBEHHBIMU HaykKamu, (puiiocoduel, peauruei,
ATUKOM, ACTETUKOW W TmpaBoM. Poib Ouonoruu B
(GbOpMHpPOBAaHUHM COBPEMEHHOM HAay4YHOU KapTHHBI

mupa. Cucrema OMONIOTHYECKUX HAYK

OCHOBHBIE BUJIBI JICATEILHOCTH O0yJarOITUXCS




PackpbiBaTh cojiep’kaHie TEPMUHOB W MOHSATUN: HAYYHOE MUPOBO33pPEHUE, HAYyUHAs
KapTUHA MUPA, HAYYHbIA METO/I, TUIIOTE3a, TEOPHSs, METO/bI UCCIICTOBAHUSI.
XapakTtepu3oBaTh OHOJIOTMIO Kak HayKy, €€ MECTO M pOJib CpeIu JAPYyrux
€CTECTBEHHBIX HAYK.

[lepeuncnarh pasniesnasbl OMOJIOTHH B COOTBETCTBUE C 00BEKTAMU U3yUCHHUS.

HaspiBaTh BaxkHeHIIne OTpaciv OUOJIOTHYECKUX 3HAHUM U 3a7auM, CTOAIIUE Mepe

ouostornen XXI B.

1. 1
MeTtoabl NO3HAHMS KUBOH MPUPOIBI
2

Metoapl O3HAHUS KUBOW MpUpOAbl (HAOIIOAEHUE,
DKCIIEPUMEHT, OIMCAHMUE, U3MEpPEHHUE,
KJaccu(ukanus, MOJAEIUPOBaHUE, CTATUCTUYECKAS
o0OpaboTka JTAHHBIX). JlabopaTopHbie u
npakTuueckue padotsl: [lpaktuueckas padorta Ne 1.
«Mcnonp30BaHKe  pA3NMYHBIX  METOJOB  MpHU

M3yYeHUH OMOJIOTHYECKUX 0OBEKTOBY

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh coaepKaHHE€ TEPMHUHOB W TOHATH: HAy4YHbId METOJl, METOJIbI
HCCIECIOBAHMS.

XapakTepu3oBaTh OCHOBHBIE METOJbI IO3HAHHWS >KUBOW MPHUPOJBLI: HAOJIOJICHHE,
DKCIEPUMEHT,  OMHCaHHWe, HU3MepeHue,  Kiaccupukaius,  MOJCITUPOBAHUE,

CTaTUCTHUYECKass 00paboTKa JaHHBIX

1 buomoruss  10-11
KJIACCHI
'AOY BO
2 |7KuBble cucTeMbl U UX OpraHu3anusi
«["'ocynapcTBeHH

bl YHUBEPCUTET

MPOCBEIIEHUS




buomorus  10-11

KJIaCC

000 «AKmace»

Harnsnnas
ouonorusa 10-11
KJIACChI
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«9K3AMEH-
MEJINA»

Tpenaxep
«O0nako 3HaHUM.
buonorus 10
kinacc, 11 ximacc
000 «Du3nkoH
J1ab»

buonorust  10-11
KJIaCChI
['AOY BO
MI'TTY

buomoruss  10-11
KJIaCChI
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buoaornyeckue CUCTEMBI, TIIpOHECCHBI MU HUX

U3y4deHue

KuBble cucrembl (OMOCHUCTEMBI) Kak MpPEIMET
uzydeHus: omosoruu. OTINYHE >KUBBIX CHUCTEM OT
HEeOpraHuveckor nmpupoapl. CBolicTBa OMOCUCTEM H
ux pazHooOpasue. YpoBHHU OpraHu3aluu
OHOCUCTEM: MOJIEKYJISIPHBIH, OpraHOUHO-
KJIETOYHBIM,  OPraHU3MEHHBIM,  MNOMYJIALMOHHO-
BUJIOBOM, 3KOCUCTEMHBIH (OMO-T€OLEHOTHYECKUHN),
onochepurrit. Hayku, usydaromue OHOCHUCTEMBI Ha

PAa3HBIX YPOBHAX OpraHU3alnuN




OcHOBHBIC BUJbI ACATCIbHOCTH 06y11a101111/1X051

PackppiBaTh cojepkaHre TEPMUHOB U TIOHATHI: CUCTEMA, OMOJOTUYECKAs CHCTEMA,
AJIEMEHTBl CHUCTEMbI, CTPYKTypa OHWOCHCTEMBI, CBOMCTBAa J>XMBBIX CHCTEM, OOMEH
BEILIECTB, Pa3MHOXKEHUE, POCT, pPa3BUTHE, HACJIEICTBEHHOCTh, W3MEHYUBOCTb,
pa3IpaKuMOCTh, SHEPTrO3aBUCUMOCTb, YPOBHU OpTraHU3aLIUM KU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHIMIBI OpPraHU3allid OMOCHCTEM: OTKPBITOCTb, BBICOKAs
YIOPSIZIOUEHHOCTh, CAMOPETYJISINS, UEPAPXUUHOCTD.

IlepeuncisiTh YHUBEpPCAIbHBIE CBOWCTBA >KMBOI0: €AUHCTBO XMMHUUYECKOIO COCTaBa,
pa3apaxKUMOCTh, JABWKCHHE, TOMEOCTa3, POCT U Pa3BUTHUE, HACIEICTBEHHOCT,
W3MEHYUBOCTb, SBOJIIOIUS (ITPUCITOCOOJICHUE K U3MEHSIOITUMCS YCIIOBHUSM).
[IpuBOaUTh TpUMEPHI OHMOCHUCTEM PA3HOTO YPOBHS OpTraHW3allMd U CpPaBHUBATh
MPOSIBJICHUSI CBOMCTB KUBOTO HA Pa3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIC IIPOILIECCHI, IPOTEKAIOIME B OHOCHUCTEMax: OOMEH
BEIICCTB W IPEBpAICHWE HHEPruHh, CaAMOBOCIPOU3BEJICHUE, CaMOPETYJISIus,
pa3BUTHE.

Coburonath npaBuiia OEPeKHOTO OTHOLIEHUS K JKUBOU MPUPOIE
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3. | XuMH4YecKHi COCTaB KJIeTkn. Boma wm(l
1 |MuHepaJbHBIE COJIH
XUMHUYECKUU COCTaB KJIETKH. XUMHUYECKUE
AJIEMEHTBI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bojia
W MUHepajbHble BemectBa. DOYHKIMU BOALI U
MMHEpaJbHBIX BellecTB B kieTke. lloaaepkanue
OCMOTHYECKOTO OajtaHca
OCHOBHBIE BUIBI JICATEILHOCTH O0yYarOITUXCS
PackpbiBaTh  COJIep’)KaHUE  TEPMHUHOB M TOHATHI: DJIEMEHTHI-OMOT€HBI,

MaKpOAJIEMEHThI, MUKPOXJIEMEHTHI; MUHEpAJbHBIC BEIIECTBA, MOJEKYJa BOABI Kak
JIATIONB, BOAOPOIHBIC CBSI3U; TUAPOPIIbHBIE U THIPOGOOHBIC BEIIECTBA.
Jloka3eIiBaTh €IMHCTBO YJIEMEHTHOI'O COCTaBa KaK OJIHO M3 CBOMCTB JKHBOTO.
Pacnpenenarr XuMuU4YecKue OJEMEHTHl 1O TpynmaMm B 3aBUCUMOCTH  OT
KOJIMYECTBEHHOTO TMPEACTaBUTEIILCTBA B OpraHuW3Me; XapaKTepu3oBaTh POJIb
OTJICIBbHBIX DJIEMEHTOB.

BBISIBASTE CBS3b MEXY COCTAaBOM, CTPOCHUEM MOJICKYJIBI XUMHUYECKOTO COCTUHEHUS

U ero QYHKIMSIMH B KIIETKE

3. |beaku. CoctaB u cTpoeHue 0eJIKOB 1




benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHCIIOTHI
— MOHOMepHbI OenkoB. HezameHnMbIe U 3aMEHUMBIE
AMUHOKHUCJIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~ OCJIIKOBOM  MOJIEKYJibl  (MEpBUYHAS,
BTOpHUYHAs, TPETUYHASL U YETBEPTUUHAS CTPYKTYpa).
XuMudeckne CcBoicTBa OenkoB. buomornueckue

byHKIMNU OEIKOB

OcHOBHBIC BUABI ACATCIIBHOCTH 06yanOH1HXCSI

PackpbiBaTh conepkaHUE TEPMUHOB M TOHSATUM: OENKH, MOJIMMEPHI, MOHOMEDHI,
AMUHOKHUCJIOTHI, IENTUIHAS CBA3b, MOJIUIENTH, JEHATYpaLHs.

XapakTepu3oBaTh OEJKU KaK KJIACC OPraHUYECKUX COEAUHEHU; Ki1acCu(pUIUpPOBATh
UX TI0 CTpOeHUI0 (rinoOyisipHble U (QUOpWIUISIpHBIE O€JKW), MNEePEUYHCIATh U

XapakTepu3oBaTh QYHKIHUN OCIKOB

3. 1

3 @epMeHTBI — OMO0JIOTHYECKHE KaTAJTU3aTOPbI
®epMeHTl —  OHOJIOTMUYECKHE  KaTalUu3aTOophI.
Crpoenue bepmenTa: AKTUBHBIN LIEHTP,
cyOcTpatHas Creuu(pUIHOCTD. KodepmeHTsl.
ButamuHsl. OTimnuns (pepMeHTOB oT

HEOPTraHWYECKUX KaTaau3aTopOB.
JlaGopaTopHbie u MpaKTUYeCKue  paboThI:
JlaGopatopnas  pabora Ne 1.  «M3yueHwue
KATAJIMTUYECKON  aKTUBHOCTH  (epMeHTOB  (Ha

pUMEpPE aMHJIa3bl UM KaTadasbl)»

OcCHOBHBIE BUIBI JICATEIIBHOCTH 00y4aIOIIUXCS

PackpbiBaTh cojepKaHUE TEPMUHOB M TOHSTHI: (EepMEHTHI, AKTUBHBIN LIEHTP,




cyOcTpatHas  crnenuUUHOCTb, KO(MEPMEHTHI, OCIKH-aKTUBATOPhl M  OCJIKHU-
UHTUOUTOPBL.

VYka3piBaTh OTJIMYUS (DEPMEHTOB OT HEOPTaHMYECKHX KaTaiu3aTopoB. OOBSICHITH
poiib (pepMEHTOB B (PYHKITMOHHUPOBAHHWH >KUBBIX CHUCTEM, B IPOMBIIIUICHHOCTH, B

MCIAHUIIUHC, B HOBCE?,Z[HCBHOﬁ ZKHN3HHU YCIIOBCKA

3. 1
4 YriaeBoapl. JInnuabl

VYrneBoabl: MOHOcaxapuiel (TJIHOKO3a, pudbo3a U
ne30kcupu003a), rucaxapuibl (caxaposa, JIakTo3a) U
nojmcaxapuabl (Kpaxmall, TJIMKOTEH, LEJUII0I03a).
buonornueckue QyHkuuM yraeBonoB. JIMmubL:
TPUTIIMLEPUABL, dbochomunuel, CTEPOUIBI.
['unpodpunbsHO-rUAPOHOOHBIE CBONCTBA.
buonornueckue ¢ynkuuun nunuaos. CpaBHeHHE
YIJ€BOAOB, OEJNKOB W JIMMHUJIOB KaK HCTOYHUKOB

SHEPIrUuun

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh coiep:KaHWE€ TEPMUHOB U TOHATHH: YIJI€BOAbl, MOHOCAXapHUBbI,
Jcaxapuibl, oJiMcaxapuabl, TII0K03a, pudo03a, Ae30Kchuprudo3a, caxaposa, JaKTo3a,
MaJbTO3a, LEJI003a (KJIeT4aTKa), Kpaxmaj, IJIMKOTEH; JIMMUIbI, TPUTIINLEPH]IbI
(>xupbl, Macna), pocPoaUnuIbl, CTEPOUIBI.

XapakTepu30oBaTh YIJIEBOIbI, JUIUIbI KaK KJIACC OPTaHUYECKUX COECINHEHU.
KnaccuduumpoBarhs yrieBojibl U JIMNUIBI MO CTPOCHUIO; MEPEUUCIATH (DYHKIIUU
YTIEBOAOB U JIUMIUOB.

CxemaTtnyecku I/I306pa)KaTI) CTPOCHUC MOJICKYJI YIJICBOJA OB, JIUITNAOB

3. 1
. HyxJyenHoBbie kucjoTbl. ATP

Hyxnennoseie kucnotsl: JIHK u PHK. Hykneoruaer




— MOHOMEpBI HYKJIEHMHOBBIX KHCIOT. CTpoeHue u
¢bynxun JJHK. Ctpoenne u ¢ynkumu PHK. ATO:

CTpoeHue U QYHKIHNH

OcCHOBHBIE BUBI JICATEIILHOCTH O0yYarOIIUXCS

PackpeiBaTh conep:kaHrue TEPMUHOB U MOHSATUH: 1€30KCUPUOOHYKIEMHOBAsA KUCIOTA
(IHK), pubonykneunoBas kuciaota (PHK), Hykieorun, moaumHykaeoTHAHAS LEMb
(monuHyKI€0TH), KOoMIUieMeHTapHocTh, ¢GyHkiuu JIHK (xpanenune u mnepemada
HacienctBeHHo wuH(opmanuu); Bunskl PHK (undopmanmonnas, TpaHcmopTHas,
pubocoManwHas); ageHo3unTpudocdat (ATD), makposprudeckas CBs3b.
XapakTepu3nupoBaTh HYKJICUHOBBIE KHCIOTHI KaK XWMHYECKHE COCTUHEHHS U
HOCHTEJIN HACIEACTBEHHON HH(POPMAIIUH.

OTMeuaTth 0COOEHHOCTU CTpoeHUs MoJiekys HykienHoBbix kucior (JIHK, PHK) u
ATO.

CxeMatuyeckd M300pa)kaTh CTPOCHUE HYKICOTHIOB, MOJIEKYJ HYKIECHHOBBIX

kuciaot, AT®

3. |Hctopuss ®  MeToAbl  M3Yy4YeHHs]  KJeTKH. |1l

6 |Kuaerounas Teopus

[{utonorus — Hayka o kierke. Kierounas teopust —
pUMEp B3aUMOJICHCTBUSA Uieh U (DaKTOB B HAYYHOM

IIO3HaHHNH. MCTOI[I)I HN3YyUYCHUS KIICTKH

OCHOBHBIE BUJIBI JICATEILHOCTH O0yYarOITUXCS

PackpeiBaTh copepxkaHHE€ TEPMUHOB WM TOHSTHN: KJIETKA, LUTOJOTUS; PACKPHIBATH
COAEP>KAHUE MOJIOKEHUHN KIETOYHOU TEOPUHU.

[lepeuncnsiTb W XapaKTEPU30BATh OCHOBHBIE METOJbl HM3YYEHHS  KIICTKU:
(MpUTOTOBIIEHNE CPE30B, OKPAIIMBAHUE, MUKPOCKOTTMPOBAHKE, IICHTpU(PYTrupOBaHUE,

KYJbTUBUPOBAHUE KJIETOK U TKAHEH)

3. |Ki1eTka Kak 1e/IOCTHAA KUBas CUCTeMa 1




Kierka kak 1enoctHas >kmBas cucrtema. OOmue
MIPU3HAKK KJIETOK: 3aMKHYyTas Hapy>kHas MeMOpaHa,
mornekynsl  JIHK kak renernueckuii —ammapar,
cuctemMa  cuHTe3a  Oenka.  Tumbl  KIIETOK:
AyKapHUOTUYECKas u MIPOKAPUOTHUYECKASI.
OcobeHHOCTH CTPOECHUS MPOKaAPUOTUYECKON
kieTku. Kierounas crenka Oakrepuil. CTpoeHwHe
AYKAPUOTHUYECKON KJIETKH. (OCHOBHBIC OTIMYMS
pPaCTUTENbHOW, >KUBOTHOW MW TPUOHOM KIIETKHU.
[ToBEepXHOCTHBIE CTPYKTYpPbl — KJIETOYHAsl CTCHKA,
MIUKOKaIMKe, ux (QyHkuuu. [lnazmarudeckas

MeMOpaHa, e CBOWCTBa U (PYHKITUU

OcHOBHBIC BUABI ACATCIIBHOCTH 06yanOH1HXCSI

PackpeiBaTh conxepxkaHWE€ TEPMUHOB M ITOHATHM:

KJIETKH (dyKapuOTHYECKa,

MpoKapuOTHUYECKas), Iula3MaThyeckas MemOpaHa (MUia3ManeMma), TJIMKOKAIHKC,

TPAHCIIOPT BEIIECTB (IMACCUBHBIN, aKTUBHBIN), SHIOIUTO3 ((haronTo3, MTUHOIMTO3),

9K30MTO3, KJIICTOYHAA CTCHKA, HYKJICONU .

CpaBHUBaTh MeEXAYy COOOM DYKAPUOTHYECKHE U TMPOKAPUOTHYECKUE KIIETKH;

O0TMCYATh CXOACTBO M pa3JIMdMrA B CTPOCHHU KJICTOK 6aKTepHﬁ, JKHNBOTHBIX, paCTeHI/Iﬁ

U TpuOOB

3.

8

CTpoeHue YyKApUOTHYECKOH KJIETKH

[uronnasma u ee opranouzbl. OgHOMEeMOpaHHbBIC
opraHouasl kjetku: OIIC, ammapatr ['ombaxu,
au30coMbl. [loyaBTOHOMHBIE OPraHOUJIbI KIJIETKU:
MUTOXOH/JIPUH, IJIACTHIBI. IIpoucxoxaenue

MHUTOXOHJIpUM W  mactua. Buasl  mmactum.




HememOpaHHbIe OpraHoujbl KJIETKUA: PUOOCOMBI,
KJIETOYHBIN UEHTP, LICHTPUOJIN, PECHUYKH, KTYTUKH.
DyHKIMY OPTaHOUIOB KJIETKU. Bxitouenus. Anpo —
pEeryJATOpHBIN 1eHTp KieTku. CTpoeHue sapa:
anepHasi o0O0JIOYKa, KapuoIulazMa, XpOMaTHH,
AIPBIIKO. XpOMOCOMBI. TpaHCIOPT BELIECTB B
kieTke. JlabopatopHble W TpakTHUYECKHUE paOOTHI:
JlabopatopHas pabotra Ne 2. «M3ydeHue cTpoeHwus
KJIETOK PAacTeHWil, J>KUBOTHBIX M OakTepuid IMoja
MHKPOCKOTIOM Ha TOTOBBIX MHKpOIpEenaparax U Hhx

OITMCaHUC»

OcHOBHBIE BUABI ACATCIIbHOCTH 06yqa}0mnxc;1

PackpbiBaTh coaepkaHHe TEPMHHOB M TOHSATHI: LMTOIUIa3Ma, OPraHOUbI,
supomnasmaruueckas cerb (OIIC), ammapar ['onabmku, JHM30COMBI, BaKyoOJb,
MUTOXOHIPHH, TIIACTHABI (XJIOPOIUIACTHI, XPOMOILIACTHI, JEHUKOIIACTHI), pUOOCOMBI,
MUKPOTPYOOUKH, KIETOYHBIN EHTP (LIEHTPOCOMA), PECHUYKH, KTYTHKHU, BKIFOUCHHUSI,
PO, siAepHasi 000J04YKa, KaproIljla3Ma, XpOMaTHH, SIPBILIIKO, XPOMOCOMBI.
OnuceiBaTh CTPOCHHE DYKAPUOTUYECKOM KIETKM MO H300paXeHUsIM M Ha
MUKpoIpenaparax; Ki1accu(uuupoBaTb OpraHOU/Ibl B 3aBUCUMOCTH OT OCOOEHHOCTEHN
UX CTpoeHHus (OgHOMEMOpaHHbIE, NByMEMOpaHHbIE, HEMEMOpPAHHbBIE); OMHCHIBATH
GyHKIMM KaKI0TO OPTraHOM 1A B KJIETKE.

XapakTepu3oBaTh KIETOYHOE SIIPO KAaK MECTO XpaHEHus, nepenaud (yIBOEHUE
XPOMOCOM) U peau3aiu (TPaHCKPHUIILNSI) HACIeICTBEHHON HH(POpMAITUU KIIETKH.
[lepeuncnaTh U OMUCHIBATH KOMIIOHEHTHI pa U UX (YHKIIUH.

CxemaT4HO M300pa)kaTb CTPOCHUE PACTUTEIBLHON U )KUBOTHOM KJIETKU. OOBSICHITH

OMOJIOTMYECKOE 3HAYCHHE TpaHCIIOPTa BEIICCTB B KJICTKC

6 buosnorns  10-11

4 | Ku3HeneaATeJLHOCTh KJIETKH
KJIACCHI
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Oomen BeIIECTB. ITnacTnueckuii o0MeH.

doTocuHTE3. XEMOCHUHTE3

OOMeH BelIeCTB, WJIM META00IU3M. ACCHUMUIISALIUSA
(TUTacTUYECKUi oOMeH) u U CCUMUIISALIHASA
(oHEpreTuuecKkuii 0OOMEH) — JBE CTOPOHBI €AUHOTO
nporiecca Metaboaus3ma. Poab 3aKOHOB coxpaHeHUs
BEIIIECTBA M JHEPrUU B MOHMMAHUU MeETa0OoM3Ma.

Tunsl  oOMeHa  BemiecTB:  aBTOTPO(MHBIN |




reteporpodHbiii. Ponb ¢depMeHTOB B 0oOMEHe
BCIIECTB M TIPEBPAIICHUH DJHEPTUU B KIETKE.
®ortocunre3. CmetoBass W  TeMmHOBas (a3l
dotocunTe3A. Peakuuu doTocuHTE3A.
D¢ (HEKTUBHOCTH dboTocuHTE3A. 3HayeHue
doTtocuHTE3a IS KU3HM Ha 3emuie. Brmsane
yCIOBUM cpeapl Ha (POTOCHUHTE3 U  CIIOCOOBI
MOBBIIICHUS €r0 MPOAYKTHUBHOCTH Y KYyJIbTYPHBIX
pacTeHHil. XEMOCHUHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKU3HH Ha

3emiie

OcHOBHBIE BUABI ACATCIIbHOCTH 06yqa}0mnxc;1

PackpeiBaTh copepkaHHE TEPMUHOB W TMOHITHIL: OOMEH BEUIECTB M IPEBpAICHHE
HEpruu (MeTaboJM3M), ACCUMWIALMS, IUIACTUYECKUH OOMEH, JAMCCUMUIIALMS,
HEpreTuyeckuii ooMeH, (orocuHTe3, Gotonaus, GpochopulIupoBaHUE, MEPEHOCUUK
IPOTOHOB, XEMOCHHTE3.

OmnwuceiBaTh (POTOCUHTES, MMPOLIECCHI, TPOTEKAIOIINE B CBETOBOW U TEMHOBOMH (ase.
BEISIBISATE TPUYMHHO-CIEICTBEHHBIC CBS3M MEXKIY MOTJIOMEHUEM COJHEUHOM
sHEpruu XJopoduiiom u cuaTe30M MoJiekyn ATO.

CpaBHUBATh WCXOJHBIC BEIIECTBA, KOHEYHBIC MPOIYKTHI M YCIOBHUS MPOTECKAHHS
peakiuii CBETOBOM U TEMHOBOM (pa3bl (OoTOCHUHTE3A.

CpaBHuBaTh (OTOCUHTE3 U XEMOCUHTES.

O]_IeHI/IBaTB 3HAa4YCHUC (1)OTOCI/IHT€33 H XCMOCHHTEC3a AJIA )KU3HU Ha 3emiie

4. 1
5 JHepreTuyecKkuii 00MeH

DHepreTudyeckuii oOMeH B KieTke. Pacmieruienue
BEILIECTB, BBIICICHUE U aKKyMYJIUPOBAaHUE DHEPTUU

B KIETKE. OJTalbl 5JHEPreTHYecKoro oOMeHa.




['mukonu3. bpoxxenue u ero Buubl. KucnmopomHoe
OKHCJICHHE, W KJIETOYHOE JIbIXaHUE.
OxucnuTeabHoe dbochopuupoBaHue.

D} PexTUBHOCTD SHEPTETUUECKOTO OOMEHA

OcCHOBHBIE BUBI JICATEIILHOCTH O0yYarOIIUXCS

PackpbiBaTh cojepkaHue TEPMUHOB U MOHSATUN: YHEPreTUYECKU 0OMEH, TIIMKOJIU3,
MOJIOUHOKHUCJIOE OpoKeHHe, CIUPTOBOE OpokeHHe, OUOIOTMYecKOe OKHCIIEHHE,
KJIETOYHOE JbIXaHUe, TUCCUMUIIALINS, (PEpMEHT.

Xapaktepu3oBaTh 0OMEH BEIIECTB U MPEBpAIllCeHUE YHEPTUH (METa00IU3M) KaK OJHO
MX CBOMCTB JKMBOTO.

[lepeuncnarh 0COOEHHOCTU IUIACTUYECKOTO U DHEPreTHUYEeCKOro oOMEHa B KIIETKE,
YCTaHABJIMBATh B3aUMOCBSI3b MEXKy HUMHU.

PaznuyaTh TuIbl OOMEHA BELIECTB B KJIETKE: aBTOTPO(HBIN U TeTepOTPOdHBIN.
OnuceiBaTh ATallbl HSHEPTETUYECKOTO oOMeHa (MOATOTOBUTEIBHBIH,
OECKUCIIOPOIHBIN, KUCTIOPOHBIIN) U CPABHUBATh UX MEXAY CO00M. XapaKTepu30BaTh
peakiuu TJHMKOJIN3a, OpOKEHUs, KJIETOYHOTO JbIXaHWS; BBISBISATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXK]y TJUKOJINA30M, KJIETOYHBIM JbIXaHUEM U CHUHTE30M
Monekyn ATO.

CpaBHuBaTh 3QHEeKTUBHOCTH OECKUCIOPOIHOTO U KUCIOPOIHOTO ITANOB

4. 2
3 buocunres 0eka

Peakuuu wmarpuyHoro cuHre3a. ['eHeTHueckas
unpopmaruss u JIHK. Peanuzamnus renernueckoi
uHpopMmanuu B KJeTke. ['eHeTMUecKuil KOJa Hero
CBOWCTBA. TpaHCKpUNIUsg — MATPUYHBIA CHUHTE3
PHK. Tpancnsuuss — OuocuHTe3 Oenka. OTarmbl
Tpancisiunu. KoaupoBanue amMuHOKHKCIOT. Poub

pubocoM B OMocuHTE3€ Oenka




OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpbiBaTh cojiepKaHUE TEPMUHOB M IOHSATHI: T€H, TCHETUYECKUN KOJ, MATPUYHBIN
CUHTE3, TPAHCKPUIIIUA, TPAHCIAIMS, KOJOH, aHTHKOJOH, puOocoma, IeHTpaJibHas
JI0TMa, MOJIEKYJIIpHasi OMOJIOTHSI.

OnpenensiTb CBOWCTBA TE€HETHYECKOrO0 Kojaa (TPUILIETHOCTh, OJHO3HAYHOCTD,
BBIPOXKJICHHOCTh, YHUBEPCAILHOCTD, HEIIEPEKPHIBAEMOCTh, HEITPEPHIBHOCTH ).
OnuceIBaTh ATAMbl peaM3aIiiy HACIeICTBEHHOW HH(OpMAITUH B KIIETKE.

CpaBHuBaTh peakiuu MmaTpuuHoro cuuteza mojekyn PHK u Genka B kietke

4. 1
HexJiierounbie popMbl )KM3HU — BUPYCHI
4

Hexkiierounsie ¢opMbl XKU3HU — BUpPYCHI. HcTopus
otkpbiTusi  BupycoB (. W. BanoBckwuii).
OCOOEHHOCTM CTPOEHUSI W JKU3HEHHOrO LHMKIIA
BUpycoB. bakrepuodaru. bonesnu pacTteHwuil,
JKUBOTHBIX M YEJOBEKAa, BBI3bIBAEMBIC BHUPYCAMH.
Bupyc wummyHonedunura dyenoeka (BUY) —
Bo3Oyautens CIIM/la. OOpaTHas TpaHCKpPUIIIIHS,
peBeprasa 151 MHTErpasa. [Tpodunaktuka

pacIpoCTpaHEHUS BUPYCHBIX 3a00JI€BaHMI

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpeiBaTh cojepkaHWE TEPMUHOB W TIOHSTHIA: BHUPYC, BUPYCOJOTHS, KarlCHUI,
oakTepuodar, Bupyc ummyHozeduimra yenoseka (BUY), oHkoreHHbIE BUPYCHI.
XapakTepru30BaTh BUPYCHl KaK HEKJIETOUHYIO (hOpMY KHU3HU; OCOOCHHOCTH CTPOSHUS
U )KU3HENIeATEIIbHOCTH BUPYCOB.

OnuceIBaTh KU3HEHHBINM MUK BUPYCOB MMMYHOIe(DUIIMTA YeTIOBEKA; pa3indaTh HA
pucynkax BTM ((Bupyc Tabaunoit Mo3aukn), 6akrepuodar, BIY.

OO0O0CHOBBIBaTh M COOJIOATh MEpPhl MPO(HIAKTUKYA PACIPOCTPAHEHUS BUPYCHBIX

3a0oneBaHui (pecrmupaToOpHBIC, KEITYJOUYHO-KUIIEYHBbIC, KJIEMIEBOW dHIle(anur,




BUY-undexius)

OpPraHu3MoOB

PaszMHoxeHHe WU HHAUBUAYAJBHOC Pa3sBHTHE

buomorus  10-11

KJIACChI
['AOY BO
«l'ocynapcTBeHH

bIil YHUBEPCHUTET

MPOCBEIICHUS

buomoruss  10-11

KJ1acC

000 «AKmacey»

Harnsgnnas
ouonorus 10-11
KJIACChI

000
«IK3AMEH-
MEJINA»

Tpenaxep
«O0nako 3HaHUM.
buonorus 10
ki1acc, 11 ximacc
000 «DPu3nKoH
J1ab»

buomorus  10-11

KJIACChI

['AOY BO




MI'TIY

buonorus 10-11
KJIACCBHI

000
«CBEPOBPA30
BAHUE»

bubanoTreka
MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
0JIMMITHAJA
HIKOJIbBHUKOB
https://vos.olimpi

ada.ru

MockoBcCKast
OJIMMIIHAIA
[HIKOJIBHHUKOB
https://mos.olimp

iada.ru

Ku3HeHHBI HUMKJI KiIeTKH. [lejieHne KJeTKH.

Murto3

1

KneTouHbl IUKA, WIA KU3HEHHBIM IUKJI KJICTKH.
Nurepdaza u mutos. Ilpoueccel, mpoTekaromme B

unTepdaze. Perumkanuss — peakuuss MaTPUUHOTO




CUHTE3a JJHK. CrpoeHnue XPOMOCOM.
XpOMOCOMHBIN Ha00p — KapuOTUN. JIUIIIOUIHBIA U
rariouAHBIA XPOMOCOMHBIE Ha0Opbl. XpOMaTHUJIBI.
[{utonornueckue  OCHOBbI ~ pPa3MHOXKEHUA U
WHJMBUAYAJIBHOTO Pa3BUTHS OPraHU3MOB. JleneHue
KieTkn — wmuTo3. Cramum wmwurto3a. IIpoueccsl,
NPOUCXOJAIINE HA Pa3HbIX CTagUAX MHUTO3A.
buonornueckuit cmpica Muro3a. I[Iporpammupyemas
rubesb KJIETKH — allonTo3.

JlabopaTopHblie 151 IpaKkTUYeCKue  paboOThI:
JlabopaTtopHas pabota Ne 3. «HaGmronenue murosa
B KJETKaXx KOHYMKAa KOpElIKa JyKa Ha TOTOBBIX

MUKpOIpenaparax»

OcHOBHBIC BUABI ACATCIIBHOCTH 06yanOH1HXCSI

PackpbiBaTh cojep:kaHH€ TEPMHHOB M TOHSITHHI: KIETOYHBIA LMK, UHTep(da3sa,
peAyIUIMKALMS, XPOMOCOMA, KApPUOTHUI, TAIUIOWAHBINA, JUIUIOWIHBIM XPOMOCOMHBII
HaOOp, XpOMaTH/Ibl; MUTO3 €ro ctaauu: mpodasa, metadasa, anadasa, Tenodasa.
OnuceiBaTh KU3HEHHBIM LUKI KIETKHU; MEPEUUCIATh U XapaKTepHU30BaTh MEPUOJIbI
KJIETOYHOTO LIMKJIA, CPABHUBATh UX MEXIY COOOM.

OnuceiBaTh  CTPOEHUE  XPOMOCOM, KapUOTUIIOB  OpPraHU3MOB, CpPaBHUBATH
XPOMOCOMHBIE HAOOPHI KJIETOK.

CpaBHHBaTh CTaIMM MUTO3A.

Paznuuate Ha MUKpoNpenapaTax U pucyHKax CTaJul MUTO3A.

PackpbiBaTh OMOJIOTHUECKHI CMBICT MUTO3a

S. 1
@®opMbl Pa3MHOKEHUSI OPraHU3MOB
2

@dopMbI pa3MHOXKEHHS OpPraHU3MOB: Oecrojioe u

nojoBoe. Buapl OecI1oJIoro Pa3MHOKCHUA: ONCIICHUC




HAJBO€ W TIOYKOBAaHUE OJHO W MHOTOKJIETOUYHBIX,
CrIIOpooOpa3oBaHUe, BETETATHBHOE pPa3MHOXKCHHUE.
HckyccTBeHHOE KJIOHHPOBAaHHWE OPTaHU3MOB, €T0
3HA4YCHUE sl cenekuuu. [lomoBoe pa3MHOXKEHHE,

ero OTJINYHS OT OECIOIOTO

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpeiBaTh conmepikaHue TEPMUHOB M TOHSTH: pPa3MHOXKEHHE, KJIOH, IOJIOBBIC
KJIETKH (rameThl), sAWIEKIeTKa, CIepMaTo30UJ]l, 3UroTa, JEJIEHWE HaJBOE,
NOYKOBaHUE, CIOPYJIALMs, (pparMeHTalus, BEreTaTUBHOE Pa3MHOXKEHHE, CEMEHHOE
pa3MHOKEHHE, OIBICHUE, TBOHOE OTIOIOTBOPEHHE, MTOJIOBBIC KEJIE3bl, CECMECHHHKH,
SUYHUKH, OIJIOJJOTBOPEHUE (HapyKHOE, BHYTPEHHEE).

XapakTtepu3oBaTb OCOOCHHOCTM M 3HA4Y€HHE OECHOoJIOr0 M IOJIOBOr0 CIOCOOOB
pa3MHOKEHHUSI.

BbiaensaTe Bupl 6€CIOI0r0 pa3MHOKEHHUS; BBISIBIISATH B3aUMOCBS3H MEXIY (popmamu
U cioco0aMu pa3MHOKEHUS, K UX OMOJIOTUYECKUM 3HAYCHHUEM.

Bnagers npuémaMu BEreTaTHBHOIO Pa3MHOXKEHHS KYJIbTYPHBIX pacTeHHH (Ha
npuMepe KOMHATHBIX).

XapakTepu3oBaTh TMOJIOBbIE KJIETKH: SHIEKICTKH, CIIEPMATO30UIbl; BBISBISTH

OCOOEHHOCTH MX CTPOCHUS

5. 1
Meiio3
3

Meiio3. Craguu meiio3a. [Iporecchl, mporcxoasinye
Ha craguax Meuosa. lloBegeHune XpomocoM B
Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U

3HAYEHUE MEN03a

OCHOBHBIE BUJIBI JICATEIIBHOCTH O0yJarOIIUXCs

PackpbiBaTh coliep)KaHUE TEPMUHOB U NOHATUM: MEHO03, KOHBIOTALUS XPOMOCOM,

NEPEKPECT (KPOCCUHTOBEP) XPOMOCOM, FaMETBHI.




XapaKTCpI/IBOBaTL M€03 Kak Ccroco0 KJIECTOYHOI'O JACICHUA, OIIMCBIBATDL MEHM03 1o
craausiM; CpaBHUBATh CTaAUN Meio3a U MUTO34.
Paznnuare Ha PUCYHKaAX CTaaun M€ﬁ03a; PaCKpBIBATb OMOJOTrMYeCKOe 3HAUYCHHEC

Meno3a

5. OﬁpasoBaHue H PpPasBUTHEC MMOJOBBIX KJIETOK. |1

4 |Omioa0TBOpEeHUE

['amerorenes — mporecc 00pa3oBaHUs TOJOBBIX
KJIETOK y ’KUBOTHBIX. [10J10BBIE JK€1€3bI: CEMEHHUKH
u suyHukd. OOpa3oBaHHE U PA3BUTHE IOJIOBBIX
KJIETOK — ramMeT (CIepMaTo30Hj, SHIEKIeTKa) —
ciepMartoreHe3 1 oorete3. OCoOEHHOCTU CTPOEHUS
SULEKIIETOK M crepMaTo3ou0oB. OTUIog0TBOpEHHE.
[TapTeHorenes.

JlaGopatopHble M TpaKkTUYeCKue  paboThI:
JlaGoparopuas pabora Ne 4. «M3ydyeHue cTpoeHuUs

ITIOJIOBBIX KJICTOK HAa 'OTOBBIX MHUKPOIIpCIIapaTax»

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpeiBaTh conepKaHue TEPMHHOB M IIOHATHI: TaMETOTEHE3, CIIEPMAaTOrCHES,
OOTeHe3, CIIEPMATO30M 1, AKpOCOMa, SIMLIEKIIETKA, ITOJISIPHBIE TEJIbLIA.
XapakTepru3oBaTb OCOOEHHOCTH raMeTOreHe3a Y )KMBOTHBIX U €r0 CTaJuH; IOJIOBbIE
KJIETKU KUBOTHBIX U ONKCBIBATH MTPOLIECC UX PAZBUTHS.

CpaBHHBaTh CIEPMATOI€HE3 U OOTEHES.

OmnuceIBaTh OIINIOJOTBOPCHUC, OMOJIOTMYECKOE 3HAUYCHHE OIINIOJOTBOPCHUA

S. 1
c NuauBuayajJbHOE pa3BUTHE OPraHM3MOB

NuauBuayanbHOe pa3BUTHE (oHTOrEHE3).
OMOpuOHaNIbHOE pa3BUTHE (AMOpHOreHe3). DTarbl

3M6pI/IOHaJ'H>HOFO pasBUTHUA y ITIO3BOHOYHBIX




YKUBOTHBIX: POOJICHUE, TacTPYJIsIUs, OpraHOTEeHE3.
[TocTamOproHanbHOE pa3BUTHE. Tunel
NOCTAMOPHUOHAIBHOTO ~ Pa3BUTHS:  TIpsIMOE, HE
npsiMoe  (nMuuuHOYHOE). BriusiHue cpenbpl Ha
pa3BUTHE OpPraHU3MOB;  (AKTOPbl, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YpOJCTBA. POCT U pa3Butue
pacteHuil. OHTOT€HE3 LIBETKOBOTO  PaCTEHUS:

CTPOCHUC CCMCHU, CTAAUU PA3BUTHUA

OcHOBHBIC BUABI ACATCIIBHOCTH 06yanOH1HXCSI

PackpbiBaTh copepkaHW€ TEPMHUHOB M IMOHSATUNA: OHTOrE€HE3, SMOPHOreHe3, 3UroTa,
npobnieHue, Onactomepsl, Mopyjia, Onactyna, Onacrolenb, racrpyia, HeWpyna,
OpraHOT€HE3; 3apOJbIIIEBbIE JIMCTKU: SKTOJAEpMa, ME30JepMa, DSHTOAEPMA;
NOCTA3MOPHOHAIBHOE pPa3BUTHE: MPSAMOE U HENPSIMOE (JMYMHOYHOE); MeTaMopdo3,
Meracnopa, MHKpPOCIIOpa, MNbUIBLEBOE 3€PHO, CIEPMHUH, 3apOABIIIEBBIA MEIIOK,
JIBOMHOE OTII0IOTBOPEHUE.

Omnpenensts 3Tanbl SMOPHOHATIBHOIO PA3BUTHS XOPJOBBIX Ha CXEMax M IpernapaTax
Y ONMCBHIBATH MPOLECCHI, TPOUCXOAAIINE HA KayKOM 3Talle.

CpaBHUBaTh MEpUOABl OHTOTEHE3a; MPAMOE W  HenmpsiMoe  (JUYMHOYHOE)
NOCTAMOPHUOHAIIBHOE Pa3BUTHE, 3aPOJIBIIIHN YEIOBEKa U JPYTUX XOPIOBBIX.
OOBSICHATH OMOJIOTUYECKOE 3HAUYEHHUE Pa3BUTHS C METaMOp(O30M; OTpULATEIBHOE
BJIMSIHUE aJKOTOJId, HUKOTMHAa M JPYIMX TEepaTOreHHbIX (PAKTOPOB Ha pa3BUTHE
3apo/ibllIa YeJ0BEKA.

OnuceIBaTh IPOLECC ABOMHOTO OIUIOIOTBOPEHUS Y IBETKOBBIX PACTEHUI

8 buomornsg 10-11
KJ1aCChI

6 |HacjeacTBeHHOCTh H N3MEHYUBOCTH OPraHU3MOB ['AOY BO
«l'ocynapcTBeHH

bIll YHUBEPCUTET)
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I'eneTuka -— HayKa O HaCJICACTBCEHHOCTH M

HU3MCHYHNBOCTH

IIpenver m 3amaum reHetuku. Ponp nuronorun u
HMOpPHUOJIOTUM B CTAaHOBJICHMM T€HETUKU. Bkian
POCCUHCKHUX UM 3apyO€XHBIX YYEHBIX B pPa3BUTHE
reHeTUKU. MeTo/ bl TeHeTUKHU (THOPUI0JIOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYISIPHO-TEHETUUECKU).
OCHOBHBIE TE€HETHYECKHUE NOHATHS. | eHeTmueckas

CHMMBOJIMKA, UCIIOJIb3yEMasd B CXEMaxX CKpCH_II/IBaHI/Iﬁ




OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpeiBaTh copepkaHue TEPMHHOB W TOHSATHH: T€H, T€HOM, T€HOTHMN, (PEHOTHIL,
XPOMOCOMBI, aJjUIeNIbHbIE TeHbI (aJUIeNii), TOMO3UI0Ta, T€TePO3UroTa, JTOMUHAHTHBIM
npu3HaK (TeH), pelleCCUBHbBIN MPU3HAK (T€H), YUCTask TUHUS, TUOPUL.

[lepeuncnarh W XapakTepu3oBaTh METOABl TEHETHUKH: THOPUIOJIOTHUSCKHM,
[UTOTEHETUYECKUM, MOJIEKYJSPHO-TEHETUYECKUM; JOMUHAHTHBIE U PELECCHUBHbBIC
MPU3HAKHA PACTCHUM U )KUBOTHBIX.

[Tonp30BaTbCA TEHETHYECKOM TEPMUHOJOTHEN UM CHMBOJIMKOM JUISl  3alucH

ICHOTHUIIMYCCKUX CXCM CKPCHIIMBAHUA

6. |3akoHOMepHOCTH HAacCJeJ0BAHMS NPU3HAKOB. |1

2 |MoHoru0puaHoe cCKpemuBaHue

3aKOHOMEPHOCTHU HaCJIEIOBAHU IIPU3HAKOB,
ycraHoBieHHble . Mennenem. MoHorudpuaHoe
CKpelllMBaHUE. 3aKkoH eAMHOoOOpa3usi TuOpUIOB
IIEPBOro0 TMOKOJeHus. [IpaBuio JOMUHUPOBAHUA.
3aKOH pacIlEeIIEHUs IPU3HAKOB. [ UII0TE3a YNCTOTHI

ramet. [lo1HOE 1 HEMOJIHOE AOMHUHHUPOBAHHC

OcHOBHBIE BUABI ACATCIIBHOCTU 06yqa}0mnxc;1

PackpbiBaTh conepxkaHu€ TEPMUHOB M TOHATUNA: MOHOTHOPUAHOE CKpEIIMBAHUE,
(deHoTUNIMYECKUE  TPYMIbl, THOPUIOJIOTMYECKUH  METOJ, YHUCTble  JIMHHH,
JOMUHUPOBAHKUE T€HOB (TIOJHOE, HETIOJIHOE), paclEIIEHHE B TIOTOMCTBE.

OnuceiBaTh METOAUKY MpoBeaeHuss 1. MeHzaeneM ONBITOB 1O HM3YyYEHHIO
HAaCJIEAOBAaHUsI OJTHOM IMapbl IPU3HAKOB y TOPOXa IMOCEBHOTO.

PackpbiBaTh copepx’aHue 3aKOHOB €IMHO0Opa3usi TMOPHUIOB NEPBOrO MOKOJEHUS U
3aKOHA PaCUICIJICHUS.

OOBSICHATH TUIOTE3Y YUCTOTHI TAMET.

3anuchiBaTh ~ CXE€Mbl ~ MOHOTHOPUJIHOTO  CKpEUIMBAHUS,  OOBSCHITH  €ro

IMUTOJIOTHYCCKHUEC OCHOBBI MW pPCIIaTb TI'CHCTUYCCKUC 3adadd Ha MOHOFI/I6pI/II[HOG




CKPCIIUBAHHUC

6. |Aurudpugnoe CKpeluBaHue. 3akon 1

3 |He3aBHCHMOI0 HacjJeaA0BaHudA IIPU3HAKOB

JurnbpuaHoe ckpeuBaHue. 3aKOH HE3aBUCHMOTO
HacJelIoOBaHMUS  Npu3HakoB.  lluTorenernueckue
OCHOBBI JUTUOPUTHOTO CKpEILMBAHUS.
AHanuzupyroniee cKpemuBanue. Vcnonp3oBaHue
AHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONPENEIICHUS

TE€HOTHIIAa 0COOU

OcHoOBHBIE BUABI ACATCIIbHOCTH 06yqa}0mnxc;1

PackpbiBaTh cojpepkaHu€ TEPMHUHOB W TIOHSATHM: JUTHOPUIIHOE CKpEIIUBaHUE,
aHaJIM3UPYIOLLEee CKpELMBaHUE.

OmnuceiBaTh ONBITHL I'. MeHAens Mo n3y4eHHIO HACIEI0BAHUS IBYX AP MPU3HAKOB Y
ropoxa IoCeBHOIO.

PackpriBaTh conep:kaHue 3aKO0Ha HE3aBUCUMOTO HACJIEIOBAHMS IPU3HAKOB.
[IpuMeHATP MaTEeMAaTHYECKHM pacyeT C TMOMOIIBI0 MeETOoAAa INEPEMHOKEHUS
BEPOATHOCTEW W 3allUCh C MOMOIIBIO (PEHOTUIMMYECKUX PATUKAJIOB PaCIlEIICHHS
MPU3HAKOB Y TOTOMKOB MO (DEHOTHUITY U T€HOTHITY.

3anuchiBaTh CXEMbI JUTHOPUIHOTO CKPEIIMBAHUS, OOBSICHATH €r0 IUTOJIOTHYECKUE

OCHOBBI M PCIIATh TCHECTUYCCKUC 3a/la41 Ha I[I/IFI/I6pI/II[HOG CKPCIINBAHUC

6. 1
CHGHJ’ICHHOG HAaCJI¢A0BAHHUC IIPU3HAKOB
4

CuerieHHoe HacjenoBanue Tnpu3HakoB. Pabora T.
Moprasa 1o CUEIJIEHHOMY HAacCJIEIOBAHUIO T'E€HOB.
Hapymenne cuensneHuss TE€HOB B pe3yJibTaTe
KPOCCHHIOBEpA. XpoMocomHas Teopus
HACJICICTBEHHOCTH. [ eHeTuYeCcKue KapThl.

JlaGopatopHble W TMpaKTUYeCKue  paboOThI:




Jlabopatopnas  pabora Ne 5. «3yuenwue
pE3yNbTATOB MOHOTMOPHJIHOTO M AUTHOPUAHOIO
CKpelIMBaHus y  Apo30uiibl  Ha  TOTOBBIX

MUKpOIpenapaTax»»

OcCHOBHBIE BUBI JICATEIILHOCTH O0yYarOIIUXCS

PackpbiBaTh cojepkaHWE€ TEPMUHOB U TIOHSATHI: CIEIUICHHOE HacleJ0BaHHUe
MPU3HAKOB, PEKOMOWHAIMS T'€HOB, FTEHETUYECKUE KapThl XPOMOCOM, MOpPTraHU/a.
Ha3piBaThb OCHOBHBIE TIOJIOKEHUS XPOMOCOMHOM TEOPUM HACIEICTBEHHOCTH T.
Moprana; packpsiBaTh cojepxkaHue padotel T. Moprana 1o CIETUICHHOMY
HACJICIOBAHUIO T€HOB U MIPUYMHBI HAPYIICHUS CIEIIICHUS MEXTy TeHAMU.
3anuchiBaTh CXEMbl CKPEIIMBAHMS TPHU CIEIUIEHHOM HACIEJOBaHUU, OOBICHSTH
NPUYUHBI PEKOMOWHAIIMM TE€HOB, OMNPEACNATh YHCJIO TPYNN CUEIUICHUS TEHOB;

pemaTrb rCHETUYCCKUC 3aa491 Ha CHCIIJICHHOC HACJICIOBAHNC

6. [I'enetuka mosa. HacaenoBaHue NPU3HAKOB,|L

5 |cHeIIeHHBIX ¢ MOJIOM

['enerrka moja. XpoMOCOMHOE OMNpeJETICHUE Toa.
AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOrameTHble
W rereporaMetHble opraHu3mbl. HacnenoBanue

IIPU3HAKOB, CHOCINICHHBIX C IIOJIOM

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh cojepaHue TEPMHUHOB U MOHSATUH: XPOMOCOMHBIN HaOOp, ayTOCOMBI,
IIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIN I10JI, T€TEPOraMETHBIN II0J, CLEIUIEHHOE C
I10JIOM HAaCJIEJOBAHUE IIPU3HAKOB.

OOBSICHATH LIUTOJIOTUYECKHE OCHOBBI XPOMOCOMHOTO ME€XaHU3Ma ONpeIeieHUs moja
Y Pa3JIM4HBIX OPraHU3MOB.

CpaBHUBATH 3aKOHOMEPHOCTM HACJIEIOBAHUS IMPU3HAKOB, CUEIUICHHBIX W HE
CLEIIJIEHHBIX C IIOJIOM.

Pemarts reneTndeckue 3aJla4M Ha HACJICAOBAHNC CUCIIJICHHBIX C ITIOJIOM ITPU3HAKOB




6. |U3MeHYHBOCTD. Henacaeacreennas |1

6 |M3MEHUYHUBOCTH

MN3MEHUYHBOCTB. BI/II[I)I NU3MCHYHMBOCTH.

HEHACJICJICTBEHHAs M HacJieJCTBeHHasA. Pojib Cpeanbl

B HEHACJIEICTBEHHON U3MEHYUBOCTH.
XapakTepucTuka MOIU(UKAITMOHHOM
U3MEHYUBOCTH. Bapuanmonusiin pAan u

BapualMoHHasi KpuBas. HopMa peakiuu mpusHaka.
KosuecTBeHHbIE U KaUYE€CTBEHHBIE NMPU3HAKUA U HUX
HOopMa peakiuu. CBolcTBa MOIU(PUKAIIMOHHOM
WU3MEHYHUBOCTH.

JlabopaTopHblie 151 IpaKkTUYeCKue  paboOThI:
Jlabopatopnas  pabora Ne 6. «3yuenue
MOIU(UKAIIMOHHOM HM3MEHYMBOCTH, IOCTPOEHUE

BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPHUBOW»

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh conepkaHue TEPMUHOB W MOHATHUM: WU3MEHYMBOCTb, HACIIEICTBEHHAs
M3MEHYUBOCTD, HEHACJICJICTBEHHAS W3MEHYUBOCTb, Mo U (pUKaIIMOHHAS
W3MEHUYMBOCTh, BapUAllMOHHBIN psifl, BapuaHTa, BapUallMOHHAs KpuBas, NPHU3HAK,
HOpMa PEaKLUU, KOJIMYECTBEHHBIE U KAUECTBEHHBIE PU3HAKHU.

KnaccupunmpoBars BHUIIBI U3MEHYUMBOCTHU U BBISABIATH HMX OHOJOTHYECKHUE
OCOOEHHOCTH.

[lepeuncnsath CBOWCTBA MOJU(PUKAIMOHHON HM3MEHUMBOCTH U OOBICHATH €6
3HA4YE€HUE IS OPTAaHU3MOB.

Paznuuare KOJIMYECTBEHHBIE M KAYECTBCHHBIE NPHU3HAKHU; CTPOUTH BAPUALMOHHBIN

PAIl, BAPUALIMOHHYIO KPUBYIO, BBIYUCIIATH CPEAHEE 3HAUCHUE TPU3HAKA

6. 1
HacaeacrBeHHasi ©3AMEHYUBOCTDL
7




Hacnencreennas, W TEHOTUITNYECKas
U3MEHUYMBOCTh. KOMOWHATHBHAs W3MEHYHBOCTD.
Meio3 W TOJOBOM  MPOLIECC —  OCHOBA
KOMOWHATUBHOW  M3MEHYMBOCTH. MyTanmoHHas
u3MeHUYMBOCTh. Kiaccudukanus myTtanuii: reHHbIe,
XpPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NpPUYHUHBI
MYyTAaLHi. MyTtareHHble (bakTopsI. 3akoH
TOMOJIOTHYECKMX  PsANOB B HACJIEIACTBEHHOU
m3MeHunBoctn H. WM. BasunoBa. Buesaepnas
HACJIEICTBEHHOCTh U U3MEHYNBOCTD.

JlabopaTopHbie u MpaKkTUYecKue  paboThI:
JlaGoparopuas pabota No 7. «AHanmu3 myrtaiuu y

I[pO30(1)I/IJII>I Ha I'OTOBBIX MHUKPOIIpCIIapaTax»

OcHOBHBIC BUABI ACATCIIBHOCTU O6y"IaIOHII/IXCH

PackpeiBaTh cojepxkaHue TEPMHHOB W TOHSTHI: HACIEICTBEHHAs W3MEHUYMBOCTD,
KOMOMHATUBHAs W3MCHYMBOCTH, MYTAIIMOHHAS H3MEHYMBOCTb, MYTAHT, MYTaIlHH:
I€HHbIEC, XPOMOCOMHBIC, TCHOMHBIE; MOJUIUIOUINS, aHCYTIJIOU/IUS, MyTareHblI.
XapakTepuzoBaTh  HACJIECICTBEHHYIO HU3MEHYMBOCTH, (OPMYJIHMpPOBATh  3aKOH
TOMOJIOTUYECKUX PSAJIOB B HACHEACTBeHHOM wu3MmeHunBoctu H. WM. BaBwioBa u
OOBSICHSITE €ro 3HaUeHHUE 111 OMOJIOTUM U CEICKIUH.

KnaccupunmpoBars MyTalluM: TEHHBIE, XPOMOCOMHBIC, T'€HOMHBICE U TIPHUBOIUTH
MIPUMEPHI MyTALIUM.

OOBSACHITH TPUYMHBI BOBHUKHOBEHHS MyTaIlui, poJib PaKTOPOB-MyTareHOB.
CpaBHUBATH BUJbI MYTAIMi; BBISBISTH MPUYMHBI HACIEACTBEHHOW H3MEHUYHMBOCTH,
MCTOYHHUKHU MYTAareéHOB B OKPY’KaroIIel cpesie (KOCBEHHO).

XapakTepu30BaTh BHEAICPHYIO HACIEACTBEHHOCTh U U3MEHYHUBOCTh

6. 1
I'eHeTHKA YeIOBEKA
8




I'eneTuka YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA.

OcHoBHEBIC METO/IbI TeHETUKHU YyeJIOBEKa:
IreHEaJIOrMYeCKMH, OJIM3HELOBBIM,
LIMTOr€HETUYECKUM, OMOXUMUYCCKHH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE
OmpeAeIeHUE IFeHOTHUIIA: TTOJIHOTEHOMHOE

CEKBCHUPOBAHNE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
IMOMOIIBIO [1I[P-ananu3a. HacnencrBenHsie
3a00J1eBaHMS YCIIOBEKA: TCHHBIC O0JIC3HU, OOJIC3HH C
HAaCJICJICTBEHHOM MPEPaCcOIOKEHHOCTHIO,
XpPOMOCOMHBIC  OOJIe3HH. Comarnueckue  u
reHepatuBHbie  MyTanud. CTBOJIOBBIE  KJICTKH.
[TpuHIMIIBEI 310POBOTO 00pa3a KU3HU, TUATHOCTHKH,
npodUIAKTUKUA U JCYCHUS TCHETUYSCKUX OOJIC3HEH.
MeauKo-reHeTHIEeCKOS KOHCYJIbTUPOBAHHUE.
3HadyeHue METUIIMHCKON TCHETUKH B
NPEAOTBpAIlICHUH W JICYCHUM  TCHETHYECKHUX
3a0oneBanuii  uernoBeka.  JlabopaTtopHble U
npaktuyeckue pabotsl: [IpakTuueckas padorta No 2.

«CocTaBlicHHE U aHAIU3 POAOCIOBHBIX YCIIOBCKA»

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpepiBaTh  coliepKaHWE€ TEPMUHOB U  TOHSATUNA: KApUOTUII  YEJIOBEKA,

[UTOTCHETUYECKUN METOJ, T€HEeaJOTuUYeCKUi MEeTOM, POJOCIOBHBIC, OJM3HEIIOBHIN

METOJl,  HAcleACTBEHHble  Ooyie3HH:  (MOHOTEHHBIE, C  HAaCJEJACTBEHHOM
IIPEIPACTIONOKEHHOCTBIO, XPOMOCOMHBIE), MEJUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnsatb 0OCOOCHHOCTH W3YyYEHHs TE€HETHUKU YEJIOBEKa; MPHUBOJUTH MPUMEPHI
HACJIEICTBEHHBIX OO0JIE3HEN YeNOBEKa, XapaKTepHu30BaTh METOJbI UX MPOPUIAKTUKH;

00OCHOBBIBAThH 3HAUEHHUE MCIHUKO-TCHCTUYICCKOI'O KOHCYJIbTHPOBAHUA.




BrisBaATE M CpaBHUBATb MCIKAY coboi AJOMHUHAHTHBIC W PCHCCCUBHBIC ITPHU3HAKHU

YCJIOBCKaA.

CocTtaBnsaTh U AHAJIM3UPOBATHE POJOCITIOBHBIC YCJIOBCKA

7 |Cejekuusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTUH
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CeJiek1IUfl KAK HAYKA U MPOLIECC

Cenexkuusi Kak Hayka M MPOLECC. 3apOXKICHUE




ceJIeKIMU U JoMectukanus. Yuenue H. .
BaBunoBa 0  meHTpax  MHOroo0pasus H
MIPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHuil. L[eHTpbl
MPOUCXOXKJICHUSI JOMAIIHUX KUBOTHBIX. CopT,

mopoaa, mraMm

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpeiBaTh copep:kaHuE TEPMUHOB W MOHSATHUM: CENEKIUS, COPT, MOPOJIa, IITaMM,
JIOMECTHKAIIUS, WM OJOMAaIlllHUBAHMUE, LIEHTPhI MHOTO000Opa3vs U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUH U JKUBOTHBIX, THOPUIU3ALINS, UCKYCCTBEHHBIN OTOOP.
Ha3biBaTh U cpaBHUBATh OCHOBHBIC 3TAIbl PA3BUTHUSI CEJICKIIUH.

N3narate yuenue H. M. BaBunoBa o0 ULEHTpax NOPOUCXOKAECHUSA KyIbTYPHBIX
pacTeHM; pazinyarh LEHTPHl Ha KapTe MHpaA, CBI3bIBATH MX MECTOIOJIOXKEHHUE C
oyaraM BO3HUKHOBEHHMS APEBHEUIINX ITUBUIIM3ALINM.

CpaBHUBATH COpTa KyJbTYPHBIX PACTE€HUW, MOPOABI JIOMAIIHHUX >KUBOTHBIX M HX
JUKUX TPEIKOB.

OneHuBath pPOJb CEIEKIMH B OOECMEYEHUH IMPOJIOBOJIHLCTBEHHON OE30MacHOCTH

qCJIOBCUYCCTBA

7. [Metoabl M AOCTHKEHHS ceJieKIUM pacTeHuil m|l

2 |KHUBOTHBIX

CoBpeMeHHBIE METO/Ibl CEJICKIIMU. MacCoBbIH U
WHIUBUYAIbHBIA OTOOPHI B CENEKIMH PACTEHUN U
JKMBOTHBIX. Ouenka JKCTEpPhEpA.
BiM3KOpOoACTBEHHOE CKpELIMBAHUE — WHOPUIUHT.
Uucras smHUA. CKpellMBaHWUE YHUCTBIX JIMHHM.
['ereposuc, wim rubpuaHas cuia. HeponucrtBenHoe
cKkpemBanue  —  ayropuauar.  OtpanéHHas
ruOpuamszammss u e€ ycnexu. VICKycCTBEHHBIH

MYTarcHes u IMOJIYUYCHHC ITOJIHUITIIONTOB.




JlocTikeHUsI CeNeKLMU PAacTeHUH, >XUBOTHBIX M
MUKPOOPTraHU3MOB.

JlabopaTopHble ~ W MpakTUYeCcKHue  pabOThI:
Okckypeust «OCHOBHBIE METOJIBI M JIOCTUXKECHHS
CEJICKIIMM  pacTeHUM u AKUBOTHBIX (Ha
CCJICKIIMOHHYIO  CTaHIMIO, IUIEMEHHYI0 (epmy,
COPTOUCIIBITATENIbHBIA  YyYaCTOK WM TEIUIMYHOE

X03SHUCTBO)

OcHOBHBIC BUABI ACATCIIBHOCTH 06yanOH1HXCH

PackpbiBaTh cofiep>kaHre TEPMUHOB U MOHSATUNA: UCKYCCTBEHHBIH OTOOp, MacCOBBII
0TOOp, MHAMBHUIYaAJIbHBIM OTOOp, 3KCTEpbep, OIM3KOPOJICTBEHHOE CKpEUIMBaHUE,
YuCTasg JIMHUSA, TETEPO3UC, HEPOACTBEHHOE CKPEUIMBAHUE, HCKYCCTBECHHBIN
MyTareHes, MOJUIIIONIbI.

CpaBHuBaTh (OpPMBI HCKYCCTBEHHOI'O OTOOpa (MaccoBOrO W HWHAMBHIYaJIbHOTO),
BUJIbI THOpuAu3auuu (OJU3KOPOACTBEHHOM M OTAAJIIEHHOM), CHOCOOBI MOJyYEHHS
MIOJIUTIJIONIOB.

[IpuBOANTH pUMEPHI JOCTUKEHUMN CEIICKLIUU PACTEHUN U KUBOTHBIX

7. 1
3 BuorexHo/10rust Kak 0Tpac/b NPOU3BOACTBA

buoTrexHonorus kKak oTpacib IpOU3BOJACTBA. | eHHas
WH)KEHepHUsl. JTalbl CO3JaHUsl PEKOMOWHAHTHOU
JHK wu TpaHcrennsix opranusmoB. Krerouynas
WHKCHEPHS. Knerounsie KYJIBTYPBI.
MuKpoKIOHaIBHOE pPa3sMHOXKEHUE pacTeHHUI.
Knonuposanue BBICOKOITPOAYKTUBHBIX
CEIIbCKOXO03SICTBEHHBIX OpPraHu3MOB.
DKoJilorTuYeckne M dTU4eckue mnpobiemel. MO —

TreHEeTUYECKU MOJIU(PUIIMPOBAHHBIE OPTaHU3MBbI




OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpeiBaTh cojepkaHu€ TEPMHHOB M TMOHSITHA: OMOTEXHOJOTHS, KIETOYHAs
WUH)XCHEpUs, T€HHAsl MHXEHEpUs, KIOHUPOBAHUE, TpaHCreHHble opraHuzmbl, MO
(remeTnvecku MOTUGBUITMPOBAHHBIC OPTAHU3MEI).

XapakTepu3oBaTh OHMOTEXHOJIOTHIO Kak OTpacib MPOU3BOJICTBA, OCHOBHBIE
JOCTHKEHUSI OMOTEXHOJIOTUH B 00JIaCTH MPOMBIIUIEHHOCTH, CEIbCKOTO XO035CTBA U
MEIUIINHBI.

[lepeuucnsaTh U XapakTepu30BaTh OCHOBHBIE METO/IbI U IOCTHXKEHUSI OMOUHKEHEPUU.
OOcyx1aTh 3KOJOTUYECKUE M STHYECKHE aCIEKThl HEKOTOPBIX HCCIEJOBAaHUNA B
o0nacTu OMOTEXHOJOTUMH (KJIOHHUPOBAHUS, MCKYCCTBEHHOTO OILUIOJOTBOPEHHS,

HaIIpaBJICHHOI'O UI3MCHCHUA I'CHOMA U CO3AaHHA TPAHCI'CHHBIX OpFaHHSMOB)
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IBOJIIONUA U METOABI €€ N3ydeHUs

[IpeanocbUIKM  BO3HUKHOBEHUS  JBOJIFOLMOHHOU
TEOpPUH. OBOJIOLMOHHAS TEOpUs U €€ MECTO B
Ovonoruu. BriusHuEe >BOJIOLMOHHON TEOpPUHM Ha
pa3BuTHE OMOJIOTUHU U IpYruX HayK. CBUIETENIbCTBA
HBOJIIOLU Y. [TaneonTONOrNYECKHE:
NOCJIEIOBATENbHOCTh ~ TMOSIBJICHUS  BHJIOB B
NAJICOHTOJIOTUYECKOM  JIETONHUCH,  IMEPEXOJHBIC
dbopmbl. buoreorpadguyeckue: cX0ACTBO U pa3auyue
bays u  ¢Grop MaTEepUKOB M OCTPOBOB.
OMOpUONIOrMYecKHUe:  CXOJACTBAa U pas3iIuuusd
SMOPHOHOB  pa3HbBIX  BHUJAOB  IO3BOHOYHBIX.
CpaBHHTEIBHO-AaHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHaAJIOTUYHbIE, PYyIUMEHTAPHbIE OPTaHbl, aTaBU3MBbI.
MonekynapHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB  HACJIEACTBEHHOCTM W  OCHOBHBIX

METa0O0JMYECKUX MYTEH y BCEX JKUBBIX OPraHU3MOB

OcHOBHBIC BUABI ACATCIIBbHOCTHU 06yqafom1/1xc;1

PackppiBaTh cofep)kaHre TEPMHUHOB W TIOHSATHN: DBOJIONHS, TEPEXOIAHBIC (POPMBI,
(UITOTEeHETUYECKUE PAJIBI, BUILI-DHJIEMUKH, BUJIBI-PEIMKTHI, 3aKOH 3apOJIBIIICBOTO
CXOJICTBA, OHMOTEHETUYECKHH 3aKOH, TOMOJIOTHYHBIE W AaHAJIOTHYHBIE OpPTaHHI,

PYAUMCECHTAPHBIC OpTaHbl, ATABU3MBI.




IlepeuncnaTh OCHOBHBIEC JTaIlbl Pa3BUTHS DBOJIOLUMOHHON TEOPUHU. XapaKTEPU30BaTh
CBUJETENIbCTBA HBOJIIOLUU: [IaJICOHTOJIOTUYECKHUE, ouoreorpaduyeckue,
AMOPHUOJIOTUYECKUE, CPABHUTEIBHO-aHATOMUYECKHE, MOJIEKYIISIPHO-ONOXUMUYECKUE.
[TpuBOIUTH MpUMEPHI MEPEXOTHBIX POPM OPTaHU3MOB, (PUIOTCHETUYECKUX PSAIOB.

HpI/IBO,ZH/ITI) q)OpMy.TII/IpOBKI/I 3aKOHOB OMOT€HETUYECKOTO H 3apOJbIIICBOTO CXOACTBA

8. |Ucropus Pa3BUTHUA npeacTaBJIeHu 001

2 |3BOJIOLMH

OposmonmonHas teopust Y. JapsuHa. [Ipeanocsuiku
BO3HMKHOBEHUS JApBMHM3MA. JIBHKyIIMe CHIIBI
BONMIOLMU  BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE TP OTPAHUYEHHOCTH PECYPCOB,
Heomnpenen€HHass  M3MEHYMBOCTh, Ooppba  3a
CYILLECTBOBAHHE, €CTECTBEHHBIN oT00p).
Cunrerndeckas teopus HBomonuu (CTD) m eé

OCHOBHBIC ITOJIOKCHU S

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh conepaHUE TEPMHUHOB M IOHATUM: CUCTEMAaTHKa, €CTECTBEHHBIM M
UCKYCCTBEHHBIN OTOOD.

XapakTepu3oBaTb OCHOBHBIE 3BOJIIOLIMOHHBIE UIEH, KOHILENLIUU U TEOPHUH;
CpaBHUBATh B3Il HAa BUA U sBoronuio K. JInnues, JK.b. Jlamapka, U. JlapBuna.
OuenuBath Bkiaa JIMHHEs B pa3BUTHE CHUCTEMATUKU M OOBSCHATH MPUHITUIIBI
OMHapHOW HOMEHKJIATYpHI.

XapakTepu3oBaTh COJECP)KAHUE W 3HAUYCHUE DSBOJIOUNMOHHON KoHuenuuu XK. b.
Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U COLMATbHO-DKOHOMUYECKHUE MPEANOCHUIKU
BO3HHUKHOBEHUS 3BOIIOLUMOHHON Teopun Y. JlapBuHa.

PackpeiBaTh comepxanue HBOMOIMOHHOW Teopun Y. JlapBuHa; cpaBHHBATH

HeonpeaeaEHHYIO u OmpeaeJIEHHYIO U3MEHUYHBOCTD €CTECTBEHHBIN u
M




HMCKYCCTBEHHBINH 0TOOP, POpMBI OOPHOBI 3a CYIIIECTBOBAHKE.
OnuceiBaTh MOJOXKEHUsI CUHTEeTUYECKO Teopuu 3Bostonuu (CTI) u 0OBACHATH €€

3HA4YCHUC IJIA OnoJIorun

8. |Bua: kputepunm u crpykrypa. [Homyasuusi kak 2

3 |kak AJIEMECHTapHasA €ANHUIA BH1A

MuxkposBonornus. [lomynsius kak eAuHUIA BUA U
sBomtonnu. JleMoHcTpanuu: TaOnauIl U CXEMBbL:
«[Honynsuun», «MyTaMoHHass HU3MEHUYHUBOCTHY.
OOopynoBaHue:  MHUKpPOCKON,  MHKpoOIpenapar
«dpo3oduna» (Hopma, myTtauuu GOpMbI KPbUILEB U
OKpacku Tena), mojenb-ammaukanus «llepekpéct
XPOMOCOM).

JlabopaTopHblie 151 IpaKTUYeCKnue  palbOoThIL:
JlabopaTtopHas pabota Ne 8. «CpaBHEeHHE BHUJIOB IO

MOP(OTOTUYECKOMY KPUTEPHIO»

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbIBaTh conep:kaHue TEPMHHOB M TOHSTHI: MHUKPO3BOJIOLMS, BHJ, KPUTEPUU
BU/JIA, apeaJl, NOMyJIsius, TeHO(DOH I, MyTallui, KOMOMHAIIMU T€HOB.
XapakTepu3oBaTh BUJ KaK OCHOBHYIO CHCTEMAaTHYECKYH) E€IUHUILY M LEJIOCTHYIO
OMOJIOTHYECKYIO CUCTEMY.

Boigensats kputepun Buaa (Mopgdonorunueckui, Gu3nosIorunieckuii, OMOXMMUYECKUH,
TCHETHYECKUH, JKOJIOTMUECKHM, reorpaduyecKkuil) W TPUMEHITh KPUTEPUU IS
OMMCAHUS KOHKPETHBIX BUJIOB.

XapakTepu3oBaTh MOMYJISALHNIO KaK CTPYKTYPHYIO €IMHUILY BUJIA U YBOJIIOIUH.

OnuceIBaTh MMOMYJIAIUIO ITO OCHOBHBIM IMOKAa3aTCJIsIM: COCTAB, CTPYKTYpa

8. |[ABm:Kymue CcHJbl (3JieMeHTapHble (akTopsbl) |1

4 |3BOJIOLIAU

JIBrkymue cwibl ((paKTOPHI)IBONIOIUN BHIIOB B




MIPUPO/IE. MyTanroHHbIN MpOLIECC 51
KOMOWHATUBHAS HM3MEHYUBOCTh. [lomymnsiimoHHbIC

BOJIHBI U ipeiid reHoB. M3omsaius u Murpanms

OcCHOBHBIE BUBI JICATEIILHOCTH O0yYarOIIUXCS

PackpreiBaTh comep)kaHre TEPMHUHOB W TOHSATHN: KOMOWHATHUBHAs W3MEHUYHUBOCTD,
MyTaIliH, MYTAIIMOHHBIN MPOIIECC, MOMYISIIMOHHBIC BOJHBI, Ipeii(] reHOB, N30SI,
MHUTPALUH.

XapakTepu3oBaTh JJIEMEHTapHbIC (HAKTOPHI SBOJIIOIMU: MYTAllMOHHBIA IPOIIECC,
KOMOMHATUBHAsI U3MEHYMBOCTD, MOMYJISIIMOHHBIC BOJHBI, Apeid TreHOB, WU30JISAIUS,
MHUTPALIUSL.

YcraHaBIMBaTh MPUYNHHO-CIICICTBEHHBIEC CBSI3U MEXKIY MEXAaHU3MOM U PE3YJIbTATOM

JNENCTBUS IBHKYIIMX CUJI (3JIEMEHTAPHBIX (PaKTOPOB) 3BOITIOLUN

8. 1
EcrecTBeHHbIil 0TOOP M €ro (popmMbI
5

EcrectBeHHbIii 0oTOOp — Hampaisomuil (HakTop

sBoOJIIOLIMN. DOPMBI ECTECTBEHHOTO 0TOOpa

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh cojep)kaHre TEPMHHOB W TMOHSATUN: €CTECTBEHHBIM 0TOOp, Oopbda 3a
CYILIECTBOBAHHUE.

OnuceIBaTh MEXaHU3M JIEHCTBUS €CTECTBEHHOI'O 0TOOpA.

XapakTepuszoBaTh (OpPMBbI €CTECTBEHHOTO O0TOOpa (IBIKYIIUN, CTAOMIM3UPYIOUTUH,
JTU3PYNTUBHBIN) U CPAaBHUBATH KX MEXKIY COOOM.

XapakTepu3oBaTth 00prOy 3a CyIIeCTBOBaHUE M CPAaBHUBATH €€ BUIbI (MEXBHIOBAS,

BHYTPUBHUIOBAsI, 00ph0a ¢ HEOJIArONIPUATHLEIMU (haKTOpaMH BHEIIHEN CPEIbI
y )

8. |Pe3yJbTaThl JBOJIONUM: MPUCHOCOOJEHHOCTH 1

6 |opranu3moB u BUI000pa3oBaHHe

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pPe3yJbTar




sBomonuu.  [lpumepbl  mpucmocoONeHuid  y
OpPraHu3MOB. ApoMopdo3bl U HauOATanTaK. By
u BupoobOpaszoBanue. Kpurepmm Buma. OCHOBHEIC
dbopmbI BUI000pa30BaHMUS: reorpaduaeckoe,
IKOJIOTHYECKOE.

JlabopaTtopHble W TMpaKTUYECKHE  pabOTHI:
Jlabopatopnass  pa6ora Ne 9. «Omnmcanue
MIPUCIIOCOOTICHHOCTH OpraHmsma U ee

OTHOCHUTCIIBHOI'O XapaKTcpar

OcHOBHBIE BUABI ACATCIIbHOCTH 06yqa}0mnxc;1

PackpbiBaTh  cojepkaHW€  TEPMHHOB W TOHATHH:  IPHUCHOCOOJICHHOCTD,
MOKPOBUTEIbCTBEHHAS U npeaocTeperaonas OKpacka, MacCKHpOBKa,
BUJI000pa30BaHueE.

OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS MPUCIIOCOOICHUHN Y OPTaHU3MOB.

BBISABIATE IO M300paKe€HUSAM, HA JKUBBIX U (PUKCHUPOBAHHBIX IMperapaTax MPUMEPHI
MPUCTIOCOOJICHHOCTH PAaCTeHU M JKMBOTHBIX K YCJIOBHUSIM CpeIbl OOUTaHUS,
JI0Ka3bIBaTh OTHOCUTENIBHYIO 1IEJ1€CO00Pa3HOCTh MPUCTIOCOOICHUH.
XapakTepuzoBaTh CHOCOOBI M MEXaHU3Mbl BHJA000pa30BaHUS, OIHUCHIBATH W
CpaBHUBAaTb  OCHOBHbIE  (OPMBI  DKOJOTUYECKOTO U  reorpaduyueckoro

BUJ1000pa30BaHUs

8. 2
HanpagieHusi 1 MyTH MAKPO3BOJIIOLNH
7

MakponsBoaronus. Dopmbl DBOJIIOLIAM:
dbuneTnyeckas, JUBEPreHTHAs, KOHBEPreHTHasd,
napasuiesIbHasl. HeoOpaTtumocTs HBOJIIOLUU.
[IpoucxoxaeHne  OT  HECHENMAIU3UPOBAHHBIX
npeakos.  IIporpeccupyromas — cnennanusanys.

AnanTvuBHasg paauanus




OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpeiBaTh cofepkaHre TEPMHHOB M TIOHATHH: MaKpOIBOIIONHUS, (QUIOTEHES,
OWonormueckuii Tmporpecc W perpecc, apomopdo3, HIHOATANTAIMS, OOIIas
JeTeHepaInsi, aJaTUBHAS paraliusl.

XapakTepru3oBaTh (POPMBI IBOJTIOIIHH.

BrIsBIsTE apoMOpd 036l U UAHOAAANTAINN Y PACTCHUNA U )KHBOTHBIX.

CpaBHHUBaTh OHMOJIOTHUECKHI Tporpecc W OWOJOTHYECKU perpecc, apomopdos,
UJIM0AIaNITAllUI0 U OOIIIYIO JIETeHEPAIIHIO.

BbISBIATH B3aUMOCBSI3M MEKY MYTSIMU U HAMPaBJICHUSMU 3BOJIIOIMHU Y PACTEHUN U

ZKHUBOTHBIX

9 buonorus 10-11
KJIACCBI

['AOY BO
«l"ocynapcTBeHH
bIll YHHBEPCUTET

MIPOCBEIICHUS

buomorus 10-11
KJIacc

9 |Bo3HMKHOBeHHE M Pa3BHTHE KU3HH Ha 3emuie 000 «AKmacey

Harnsnnas
ouonorusa 10-11
KJIaCChI

000
«OK3AMEH-
MEJINA»

Tpenaxep




«O0J1ako 3HaHMH.
buonorus 10
knacc, 11 xmacc
000 «DPHu3uKoH
J1aby»

buonoruss  10-11
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MI'TTY

buonoruss  10-11
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000
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HUctopusi xu3Hu Ha 3emiyie W MeTOoAbl €€ 2
u3ydeHusl. ['Mnore3nbl NPOUCXOKIEHHUS KU3HH HA

3emuie

JloHay4HBIE€ TIPEACTABJICHUS O 3aPOKIACHUU KU3HH.
Hayuynble rumote3sl BO3HUKHOBEHHUS >KWU3HU Ha
3emie: abuoreHe3 HW TAHCIEPMHS. XHUMHYECKas
HBOJIONMS. AOHWOTEHHBIA CHHTE3 OpPraHUuYECKHX
BEIIECTB M3 HEOPraHUYECKHUX. DKCIEPUMEHTAIBLHOE
TOJITBEPKICHUE XUMHYECKOMN ABOJIFOIHH.
HavanpHple »dTanmbl  OHMOJIOTMYECKOM  DBOJIIOIHH.
['unoresa PHK- Mupa. dopMUpOBaHUE
MeMOpaHHBIX CTPYKTYP u BO3HMKHOBCHHE
MPOTOKJIETKU. [lepBble KIETKM U HMX SBOIIOLUAL.
dOopMUPOBAHUE OCHOBHBIX rpymnn JKUBBIX

OpraHu3MOB

OcHOBHBIE BUABI ACATCIIBHOCTHU 06yanOH_[I/IXC$I

PackpreiBaTh copepkaHue TEPMHUHOB H TOHSATHNA: KpearroHW3M, aOuoreHes,
BUTAJIN3M, MTAHCTIEPMHUSI, OMOT033, KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YYCHHUSI HCTOPUIECKOTO MPOIILIOT0 3eMIIH.
[lepeuncrnaTh OCHOBHBIE ITAITbl XUMUUECKOW U OMOJIOTHYECKOM IBOTIOIUU.

W3narath colepaHue THUIOTE3 M TEOPUNM BO3HHMKHOBEHHUSI JKM3HU Ha 3emiie
(KpeallMoHHU3Ma, CaMOIPOMU3BOJIBHOTO 3apOXkACHUS (CIMIOHTAHHOIO), MaHCIEPMUH,

runote3bl PHK-Mupa).




OnuceiBaTth 3kcniepumenTsl C. Musuiepa u I'. FOpu no nojydeHHio OpraHMYecKux

BEILECTB U3 HEOPTAHMUYECKHUX ITyTEM aOMOr€HHOI0 CUHTE3a

OcHoBHBIE 3Tanbl 3BOJIIOIINH OpFaHI/IquKOFOZ
MHPpa Ha 3eM.11e, Pa3BUTHE KH3HM IIO 3paM M

nepuoaam

PasButne *)u3HM Ha 3eMJ€ MO 3paM U IMEPUOJAM.
Karapxeil. Apxeiickas W NOpOTEPO30MCKass 3pBl.
[laneo3oiickas spa u e€ mepuoibl: KeMOPUUCKUIA,
OPZIOBUKCKHH, CUJIyPUHCKHUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, NEpMCKANA. Me3o3oiickas spa u
e€ TepuoAbl: TPUACOBBIA, FIOPCKUWA, MEJIOBOU.
Kaino3orckas spa U €€ mepuoabl: NajleoreHOBBIN,
HEOI€HOBBIM, AHTPONOTCHOBBIM. XapaKTepHUCTUKA
KJIMMaTa W TEO0JOTM4ecKux mnpoueccoB. OCHOBHBIE
STaIlbl HABOJIOLMM PACTUTEIBHOTO M KHUBOTHOTO
mupa. Apomopdo3bl y pacTeHUH U KUBOTHBIX.
[losiBneHue, pacuBeT M BBIMUPAHUE TPYMI KUBBIX
OpPTaHHU3MOB.

JlaGopaTopHbie u MpaKkTUYecKue  paboThI:
[Tpaktiueckass  pabora Ne 3.  «M3yueHue
VCKOIIAEMBIX OCTAaTKOB pAaCTEHUHM W KUBOTHBIX B
KOJUIEKLIUSX.

OKCKypcHsl «IBOJIIOIUSA OPraHUYECKOro MHUpa Ha
3emuie» (B €CTECTBEHHOHAYYHBII W

KpacBeIYCCKU My3eii)

OCHOBHBIE BUJIBI JICATEILHOCTH O0yJarOITUXCS

PackppiBaTh conepkaHue TEPMUHOB U TIOHSTHM: D0H, dpa, MEpUOi, apoMopdo3sbl,

UANOadaN Tal[H.




3HaTh MOCJIEAOBATEILHOCTh JOHOB: KaTapxel, apxeil, mporepo3oi, GaHepo3oi; 3p:
apxeuckas, TMpPOTEPO30MCKasi, MaIC030MCKasA, ME3030MCKasA, KaWHO30MCKasi;
MIEPUOIOB: KEeMOPHICKUH, OPJAOBUKCKHM, CUJIYPUMCKU, JICBOHCKH,
KaMEHHOYTOJIbHBIN, MEPMCKUN, TPUACOBBIM, FOPCKHM, MEJIOBOW, MAICOr€HOBBIA H
HEOI'CHOBBIM, aHTPOIIOI'€HOBBIN.

XapakTepu3oBaTh OCHOBHBIE COOBITUSI B Pa3BUTUH OPraHUYECKOr0 MHpa IO 3paM U
MEPHUOJIaM T€OJIOTUYECKON MCTOPHUU; ITAIbl PAa3BUTHSI PACTUTEIBHOTO U KHUBOTHOIO
MHpa.

Briienuth riaBHbie apoMop(o3bl paCTeHUI U 5KUBOTHBIX.

CpaBHUBaTh MEX1y COOOM MpeaCTaBUTENEH CUCTEMATUUYECKUX TPYII OPraHu3MOB,

BBIABJIATD YCPThI YCIOKHCHUA U HpI/ICHOCO6H€HHOCTH K YCIIOBHUAM KHU3HHU

9. 1
3 CoBpeMeHHasi CHCTEMA OPraHMYeCcKOro MUpa

Cucrema OpraHM4ecKOro MHpPa KakK OTPAKECHHE
HBOMIONMHU. OCHOBHBIE CHUCTEMATUYECKHAE TPYIIIbI

OpraHU3MOB

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh cojep:kaHu€ TEPMUHOB W TOHSATHI: CUCTEMATHKA, UCKYCCTBEHHas M
eCTeCTBEHHas Kiaccudukaiys, OMHapHas HOMEHKJIATypa, MPUHIIUAI UePAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY OPTaHHMYECKOTO MHUPa

9. 1
IBOJIIOIUA YeJI0BeKAa (AHTPONOTeHe3)
4

OBOJIIOIMSL 4YEJIOBEKA. AHTPOIOJOTHS KaK Hayka.
PazBurne nmpencraBieHUM O  NMPOUCXOKICHUU
YyeJoBeKa. MeTonbl  HM3y4YeHHs  aHTPONOTEHE3a.
CxonctBa M pa3nuuusl 4YEIOBEKAa U JKUBOTHBIX.

CucreMmaTnueckoe I0JIOKCHHE UeJI0OBeKa




OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpbiBaTh conepKaHME TEPMUHOB M MOHSATHI: AHTPOIOJIOTHS, AHTPOIIOTIECHE3,
yesoBek pazyMmublil (Homo sapiens), nmpsMoxosxeHue, BTopas CUrHajIbHasi CUCTEMA.
[lepeunciaTh 3amayu  aHTPONOJIOTMM, JTalbl CTAHOBJIEHUS M Pa3BUTHUSA
IPEICTABICHUN O POUCXOKICHUU YETOBEKA.

W3narate ocHOBHbIE mMoJjoxkeHus teopur Y. JlapBuHA, KPUTHYECKH OLIEHUBATDH
HEHAYYHYIO0 HH(DOPMAILIHIO O IPOUCXOKICHUN YETIOBEKA.

3HaTh cHUCTeMaTudeckoe MojoxeHue Buga Homo sapiens, nepeyuciarh ero
MOp(}0oJI0ro-aHaTOMUYECKUE MPU3HAKKU PA3HOTO YPOBHS (THI, KJIACC, OTPSII U JIp.).
VYcTanaBnuBaTh YEPTHI CXOJCTBA U PA3IUYUNA YETIOBEKA U )KUBOTHBIX.

OOBSICHATH M OLICHUBATh 3HAYCHUE HAYYHBIX 3HAHUI O MPOUCXOXKIECHUU YeJIOBEeKa

AJIs1 TIOHMMaHusl MECTa U POJIK YCJIIOBCKA B IIPUPOAC

Q. 1
c JABrKymme cuiibl ((pakTOpbI) AHTPOIOTeHE3a

JBwxymue cuibl  (pakTopbl)  aHTPOIOTEHE3a.
HacnencrtBeHHass M3MEHUMBOCTH M €CTECTBEHHBIU
ot0op. O6IIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE

OpYJH TPYJla, MBIIIUICHUE, PEYb

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpeiBaTh copepxkaHHe TEPMUHOB M TOHATHI: (aKTOpbl AaHTPOIIOTIEHE3a,
IpyNIoBO€ COTPYJIHUYECTBO, PEUb, OPYAUNHAS JEATEIbHOCTD, MOIUMOP(DU3M.
XapakTepu3oBaTh JABIKYIIHE CHIIBI ((paKTOphl) aHTPONOTreHe3a: OMOJOTHYECKHE U

COIMAJIbHBIC, CPAaBHUBATH UX MCIKIY cobom

9. 1
OcHoBHBIE CTaAHMH 3BOJIIOIIMH YCJI0BCKA
6

OcHOBHBIE CTaauu M BCTBH JBOJIIOIIMM YCIOBCKA:

aBcTpajionuTeky, YemoBek ymensid, Yenosek




MIPSIMOXOAIINH, Yenosek HEAHJICPTAIbCKHUM,
UYenoBek pa3yMHbIM COBpeMEHHOro tuma. Haxoaku
HMCKOIIAEMbIX OCTAHKOB, BpPEMs CYILECTBOBAaHUSI,
o0nacTeh  pacmpocTpaHeHHus, OOBEM TOJIOBHOTO

Mo3ra, 00pa3 >KH3HU, OPYAUS

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa101111/1xc51

PackpeiBaTh coaep:kaHHE€ TEPMUHOB U MOHSATHI: aBCTPAIONHUTEK, YETOBEK YMEJBIM,
YEJI0BEK MPAMOXOISIINM, HEaHAePTaIel, KPOMAaHbOHEL, HEOJIUTUIECKAS PEBOJIFOLIUS,
NepBOOBITHOE UCKYCCTBO.

XapakTepuzoBaTh M CpaBHUBATh MEXIYy COOOH OCHOBHBIE CTAJAWHU DBOJIIOIUU
YeJIOBEeKa: XPOHOJIOTMUYECKHI BO3pacCT, apeajl paclpoCTpaHEeHHs, 00BEM TOJIOBHOTO

MO3ra, 00pa3 *KU3HU U OPYAUS TPy/ia

9. |YesoBeueckne pachl M NPHUPOAHbIE axanTanum |l

7 |4desi0BeKa

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME PAChI:
eBPOICOHTHAS (eBpasuiickas), HETpo-
aBCcTpayioujHasi (PKBAaTOpHAIIbHASI), MOHTOJIOUIHAS
(a3uarcko-amMepuKaHCKasi). YepTol
MPUCTIOCOOJICHHOCTH peIcTaBUTENeH
YeJIOBEYECKHX pPac K YCIOBUSAM CYILECTBOBaHUS.
EnunctBO YeJIOBEUYECKIX pac. Kputnka

COMMAJIBHOI'O JapBHMHHM3MaA U pacu3Ma

OCHOBHBIE BUJIBI JICATEILHOCTH O0yYarOITUXCS

PackpeiBaTh coxepkaHWe€ TEPMHUHOB W TIOHSATUW: pPAachkl, pPacoreHe3, COLHAI
JNApBUHU3M, PACU3M, METHUCALIMS.

XapakTepu3oBaTh U CPAaBHUBATH IMPEICTABUTENIEH UYEIIOBEUECKUX PacC, PACKPHIBATH
NPUYUHBI W MEXAHU3Mbl PACOTEHE3a, IMEPEUYUCIATh W IPUBOJUTH ITPUMEPHI

MPUCIIOCOOTICHHOCTH YE€JIOBEKa K YCIOBUSM CPEJIbl, IPUMEPHI MPUCTIOCOOUTETHLHOTO




SHAYCHUA PACOBLIX IIPU3HAKOB.

Jloka3piBaTh enMHCTBO BuAa Homo sapiens, HaydyHYI0 HECOCTOSTEIbHOCTh PACOBBIX

TGOpHﬁ, Hﬂeﬁ COIMAJIBHOI'O JapBHHHU3MA U paCu3Ma

10 |OpraHu3Mbl ¥ OKpY Kalomias cpeaa
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10

JKOJIOTHS KAK HAyKa

DKoJIorusl KaKk Hayka. 3aJlauiyl pas/ielibl 3KOJIOTHUHU.




Metoabl OKOJIOTHYCCKUX HCCIICIOBAHUM.
DKOJIOTHYECKOe MHPOBO33PCHHC COBPCMCHHOTI'O

YCJIOBCKA

OcCHOBHBIE BUBI JICATEIILHOCTH O0yYarOIIUXCS

PackpbIBaTh cojliep)KaHHe TEPMHUHOB M TIOHSATHI: AKOJIOTHUS, MOJEBBIC HAOIIOICHMS,
HKCIIEPUMEHTBI, MOHUTOPUHT OKPY’KaloIIel Cpelibl, MOIETHPOBAHNE, YIKOJIOTHIECKOE
MHPOBO33PEHUE.

[lepeuncnsaTh 3a1a4n SKOJIOTHH, €€ pa3Aelibl U CBSI3U C JPYTUMU HayKaMH.

XapaKTepnsoBaTL MCTOJbI 3KOJIOTHYCCKHUX I/ICCJIGI[OBaHI/Iﬁ

10 1
) Cpenbl 00UTAHNMS U IKOJOTHYECKHE (PAKTOPHI

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-
BO3JIyIIHASl, MOYBEHHAs, BHYTPU-OpraHU3MEHHAs.
DKOJIOTUYECKHE (bakTOopHI. Knaccuduxanus
DKOJIOTUYECKUX (akTOpoB: abHoTHYECKHE,
OuoThyeckue W aHTpornoreHHsle.  [lelicTBue

HKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

OcHOBHBIE BUABI ACATCIIBHOCTHU 06yanOH_[I/IXC$I

PackppiBaTh comepikaHre TEPMHHOB W TOHATHH: cpela OOWTaHMS, DKOJIOTHYCCKUE
(bakTophl, OMOJIOTUYECKHUM ONITUMYM, OTPAHUYUBAIONIUN (JIMMUTUPYIOITUI) (paKkTop.
XapakTepuszoBaTh YCJIOBHUSI Cpell OOWTaHUS OPraHU3MOB; KJIacCU(UIIMPOBATh U
XapaKTEepPU30BaTh JKOJOTHYECKHE (AKTOPhl: aOMOTHUYECKHE, OWOTHYECKHE U
aHTPOIIOTCHHBIE.

OnuceIBaTh ACHCTBUE IKOJIOTHYESCKUX (PAKTOPOB Ha OPTraHU3MBI.

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS W KU3HENEATECITLHOCTH pACTEHUH U

YKUBOTHBIX Pa3HbIX Cpel OOUTaHUS

10 | AOnoTnueckue pakTopsbl 1




AOuoTtndeckue (akTOpH:  CBET, TEMIEparypa,
BIaXxHOCTh. DoTonepuoausM. I[Ipucnocobnenus
OpPraHU3MOB K JCUCTBUIO aOMOTHYECKUX (PAKTOPOB.
buonornyeckue  putmbel.  JlabopatopHble — H
npaktuyeckue padotel: JlabopaTophas paborta No
10. «Mopdomornueckre 0COOEHHOCTH PACTEHUHN U3
Pa3HBIX MECT OOUTaAHUS.

JlaGoparopuas pabora Ne 11. «BnusHue cBeta Ha

POCT U pa3BUTHUC UYCPCHKOB KOJICYCa»

OcHOBHBIC BUABI ACATCIIBHOCTH 06yanOH1HXCSI

PackpbiBaTh cojepkaHuE TEPMHHOB W TOHATUH: abuoTthyeckue (HaKTophl,
dboToneproan3M, OMOJIOTUYECKUE PUTMBI.

AHanuM3upoBaTh JIEWCTBHE CBETa, TEMIIEPATyphbl, BIAKHOCTH Ha OPTraHU3MbBI U
MIPUBOJNUTH MPUMEPHI MMPUCITOCOOICHHOCTH OPTaHU3MOB.

[IpoBomuTh OuoOTHYECKHE HAOMIOAEHUS U OQOPMIIATH PE3yIbTaThl MPOBEACHHBIX

HaOJIIOICHUIT

10 1
4 buornueckue gpaxkropsl

buotnueckue  ¢akropsl. Buabpl  GuoTHUecKux
B3aUMOJCUCTBUN: KOHKYPEHLUs, XHUIIHUYECTBO,
cumbuo3 u ero Gopmsl. [lapazutusm, koomeparus,
MyTyajqu3M,  KOMMEHcalu3M  (KBapTHUPaAHCTBO,
HaxJICOHWYECTBO).  AMEHCanu3M,  HEUTpau3M.
3HaueHne OWMOTMYECKUX B3aUMOIEHCTBUM  JUIA
CyLIECTBOBAHMS  OPraHU3MOB B  IPUPOAHBIX

coo0I1IecTBax

OcHOBHBIC BUABI ACATCIIbHOCTHU 06yqafom1/1xc;1




PackpbiBaTh copepxkaHu€ TEPMHUHOB U TMOHATHUM: OuUOTHYECKHUE (HAKTOPHI,
XUIIHUYECTBO, Mapa3suTU3M, KOHKYPEHLUsS, MYTyalu3M, CUMOMO3, KOMMEHCAIU3M,
HaxJICOHUYECTBO, KBAPTUPAHCTBO, AaMEHCAIIU3M, HEUTPATU3M.

XapakTepu3oBath OuoTHYeCKHME (AKTOPbl M BHUABI B3aMMOOTHOIICHUNA MEXIY
OpraHU3MaMH; MPUBOJUTH IPUMEPHI B3AUMHON MPUCTIOCOOIEHHOCTA OPTaHU3MOB.

CpaBHUBATH MEXAY COOOM BUJIbI OMOTHUECKUX B3aUMOJICHCTBUI OpraHU3MOB

10 |Dkoj0oruueckue  xapakrepucTuku Buga u|l

5 |monyasinuu

OKOJIOTUYECKHE  XapaKTePUCTUKUA  TMOMYJISIUU.
OCHOBHBIC TIOKA3aTeNW TOIMYJISINN: YUCICHHOCTD,
IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. /[MHaMuKa YHUCIEHHOCTH TOIYJISIITUN |
€€ peryssanus.

JlabopaTopHble W TpakTUYeCKHue  pabOTHI:
[TpakTuueckas padora Ne 4. «lloacuér mioTHOCTH

MOITYJISILUI Pa3HBIX BUIOB PACTECHUI)

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpeiBaTh coaepkaHME TEPMUHOB U TOHATUW: TOIYJSALHS, YUCIECHHOCTb,
IUIOTHOCTb,  POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MHUIpauus, JAUHAMHKA
YUCJICHHOCTH ITOIYJISLUH.

XapakTepu3oBaTh OCHOBHBIE MTOKA3aTEIN U AKOJOTHYECKYIO CTPYKTYPY HOMYJISALINY;

OIMMUCBIBATb MCXAaHWU3MBbI PCTYJIIITUN YUCIICHHOCTH IOITYJIALIUA

9 buonorus 10-11
KJIACCBI

'AOY BO
11 |CooOuiecTBa M IKOJIOrHYE€CKHE CUCTEMbI
«["'ocynapcTBeHH

bl YHUBEPCUTET

MPOCBEIIEHUS
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11 1

CooOuiecTBa opranu3mMoB

CooO1iecTBO Opranu3zMoB — OuoneHo3. CTpyKTypbl
OouoneHo3a: BHJI0BaA, POCTPaHCTBEHHAA,
Tpoduueckas (muieBasi). Bunbl-nomunanTel. CBsizu

B OHMOILIEHO3€E

OcHOBHBIC BUABI ACATCIIBbHOCTHU 06yqafom1/1xc;1

PackpeiBaTh conmepkaHME€ TEPMUHOB U TOHSTHUU:

OMOTreoIIeH03, BUIBI-IOMUHAHTEI, DKOJIOTHYESCKAsT HUIIIA.

OMOIIEH03, DKOCHCTEMa,

Xapaktepu3oBaTh OHMOIIEHO3 (COOOIIECTBO), €ro BUIOBYIO, MPOCTPAHCTBEHHYIO M

TPOPHUUECKYIO CTPYKTYPBHI.




OOBSICHATH pOJIb KOMIIOHEHTOB OHOIIEHO3a B MOJJACPKAHUU €ro CTPYKTYphl U
CYILLECTBOBAHMSI HAa ONPENEIIEHHON TEPPUTOPHUH.

OOBSICHATH OMOJIOTUYECKUM CMBICH SIPYCHOCTH U JINCTOBOM MO3aUKHU.

CpaBHUBaTh KOMIIOHEHTHI OHOIIEHO30B, HX BHJOBYIO, IPOCTPAHCTBEHHYIO U

TPOPHUUECKYIO CTPYKTYPBI, CBSI3U MEXAY OpraHu3MamMu

11 | Ixocucrembl U 3aKOHOMEPHOCTH UX 2

2 CymieCTBOBaHuA

DkoJoruueckre cuctembl (dKocuctemsbl). [lonsarue
00 skocucreMe u OuoreoreHo3e. OyHKIIMOHATbHBIC
KOMITOHEHTBI 9KOCHUCTEMBI: IPOTYTICHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BeliecTB U
MOTOK DSHEPTrUM B JKOCUCTeMe. Tpoduyeckue
(munieBbie) YPOBHM 3KOCUCTeMbl. [luiieBbie enu u
cetd.  OCHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI:
OoromMacca, MpOAYKIHSA. DKOJIOTHUSCKUE TTUPAMUIBL:
MPOJYKIIMU, YHUCIEHHOCTH, Ouomacchl. CBolcTBa
HKOCHCTEM: YCTOWYUBOCT, caMoperyJsus,

paszButue. Cykueccus

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpeiBaTh copepkaHHE€ TEPMHUHOB U TMOHATHI: 53KocHCTeMa, OHUOT€OIEHO3,
MPOYLIEHThl, KOHCYMEHTBI, PEIyLIeHTbl, Tpouueckrue ypoBHHU, NUIIEBas IeNb U
CeTb, IKOJIOTMUECKHE TUPAMU/Ibl, OoMacca, MPOTyKIus, CYKIIECCHU.
XapakTepu3oBaThb CBOMCTBA HKOCUCTEMBI (€€ CIOCOOHOCTh K JIJIUTEIbHOMY
CaMOTIOIIEPKAHHUIO, OTHOCUTENBHO  3aMKHYTBIA  KPYTOBOPOT  BEUIECTB,
HEOOXOJMMOCTb TOTOKA YHEPTHUH).

CpaBHUBaTh NACTOMILHBIE W JACTPUTHBIE MHIIEBbIE LENH, TPOPUUECKUE YpPOBHU
HKOCUCTEMBI.

Paznuuats nmupamMuyibl HOPOAYKOHUH, IHUpaMHUAbI YHUCICHHOCTH MW IIHpaMHUABI




OHMOMACCHL.

CoCTaBIATh LIENU U CETH MUTAHUS.

[lepeuncriaTh CBONCTBA 3KOCHCTEM: YCTOMUYHMBOCTB, CAMOPETYJISAIUS, Ppa3BUTHE
(cykueccusi).

OrnucpIBaTh MEXaHU3M TOJIJICP)KAHUS PAaBHOBECHSI B IKOCHCTEMaX.

XapakTepru30BaTh CYKIICCCUH, BBISBIIATH MPUYMHBI U OOIIIHE 3aKOHOMEPHOCTH CMCHBI

9KOCHUCTEM

11 1
3 IIpupoaHbie 3K0CHCTEMBI

[IpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI PEK U 03€ED.
DKocHCTEMa XBOMHOIO WIH IIUPOKOJMCTBEHHOI'O

Jeca

OcHoOBHBIE BUABI ACATCIIbHOCTH 06yqa}0mnxc;1

PackpbiBaTh  coAepKaHME TEPMHUHOB M  TMOHSATUM: BOJHBIE AKOCHUCTEMBI,
OMOTreo1eHO3bl, (PUTOIIAHKTOH, 300TUIAHKTOH, OEHTOC, TYMYC.

[IpuBOINTH MPUMEPHI TPUPOIHBIX IKOCUCTEM CBOEH MECTHOCTH.

CpaBHUBATh Ha3eMHBIC W BOJIHBIE DKOCHCTEMBI; OpTraHU3MBbl, 00pa3yroIue pa3HbIe

Tpouueckue ypoBHU

11 1
AHTpPONOTreHHbIE IKOCUCTEMBbI
A4

AHTPONIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI.
YpO03KOCUCTEMEL. buonornueckoe U
XO3IMCTBEHHOEC  3HAUCHHWE  arpodKOCHUCTEM M
ypOoskocucteM. buopasHooOpasue kak QakTop
YCTOWYUBOCTH 9KOCHCTEM. CoxpaHenue

OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

OcCHOBHBIE BUJIBI JICATEILHOCTH O0yYarOITUXCS




PackpbiBaTh cojepkaHUE€ TEPMHHOB U TMOHSATUH: AHTPOIIOIEHHAs YKOCHCTEMa,
arposKocucTtema, ypooskocrucreMa, OnopasHoodpasue.

XapakTepu3oBaThb arpodKOCHUCTEMbl M YpOOIKOCHUCTEMBI, OCOOEHHOCTH  HUX
CYILLIECTBOBAHHSI.

[IpuBOAUTH MPUMEPHI AHTPONOTEHHBIX PKOCUCTEM CBOEU MECTHOCTH, OINKCHIBATH UX
BUJIOBOM COCTaB U CTPYKTYPY.

CpaBHHUBaTh COCTaB W CTPYKTYpy HPHUPOAHBIX SKOCHUCTEM M arpo3KOCHUCTEM,

arpoO3KOCHUCTCM U yp603KOCI/ICT€M

11 1
buocdepa — riodanbHas 3kocucTeMa 3eMJau
D

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panutisi,
COCTaB M CTpyKTypa Ouocdepsl. JKuBoe BemecTBo u
ero (¢ynkuuu. OcobeHHOocTH Ouochepsl  Kak
ri100anpHON HKOCUCTEMBI. JuHamuueckoe

paBHOBecue U o0paTHas CBsI3b B Ouocdepe

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpbiBaTh cojpepkaHWe TEPMHUHOB M TMOHATUN: Ouocdepa, *KUBOE BEIIECTBO,
JTUHAMAYECKOE PAaBHOBECHE.

OnenuBath Bkaaa B. M. BepHaackoro B co3manue yueHus o 6uocdepe.
XapaktepusoBaTh cocTtaB Ouocdepsl, (QyHKIMH >KHUBOTO BeliecTBa OMocepbl U
onpeneaTh (Ha KapTe) 00JacTU ero HauOOJIbIIIEeTO PAaCIPOCTPAHCHHUS.

[IpuBoauTh TpUMEPHl TPOSABICHUS (YHKIHMA KUBOTO BemiecTBa Ouochepsl,
OMOTeOXNMHUYECKON JACATEITHPHOCTH YEIIOBEKA.

[lepeuncnsatb ocoOeHHOCTH OMOoCchephl Kak TI00aTbHON IKOCUCTEMbI 3eMJITH

11 1
6 3aKOHOMEPHOCTH CyLeCTBOBaHMA Ouochepsnl

KpyroBopotel BemectB U OHOr€OXUMUYECKUE

LUKJIbI 3J€MEHTOB (Yriaepoja, a3ora). 30HAIbHOCTh




ounocheprl. OCHOBHBIE OMOMBI CYIIIN

OcCHOBHBIE BUBI JICATEIILHOCTH O0yYaIOIIUXCS

PackpbiBaTh cofepKaHME€ TEPMHHOB U TOHSATHIA: IIEJIOCTHOCTH Ouochepsl,
KPYTOBOPOT BEUIECTB, OHMOTCOXMMUYECKHE IUKJIBI 3JEMEHTOB, 30HAJBHOCTh
ounochepnl, OMOMBI.

OmnuchiBaTh KPYroBOPOT BEUIECTB, OMOTCOXMMHUYECKUE IUKJIIBI a30Ta U yIriiepoja B
ouocgepe. OOBSICHATH MPUUKUHY 30HATBHOCTU OHOC(hEPHI.

Hepe‘-II/ICJBITB " XapPaKTCPU30BATb OCHOBHEIC OHMOMBI cylun 3emnu

11 1
. YenoBeuecTBO B 0uochepe 3emian

UYenoredecTBo B Onochepe 3emim. AHTPONIOTCHHBIC
WU3MEHEHHS B ounocdepe. ['mo6anbHbIe

HKOJIOTUYECKUE MTPOOIEMBI

OcHOBHBIC BUABI ACATCIIBHOCTH 06yqafom1/1x0$[

PackpeiBaTh copepkaHME€ TEPMHHOB U TIOHATUH: aAHTPONOIEHHbIE HW3MEHEHMUS,
HKOJIOTUYECKUI KPU3HC, TII00AIbHBIE TPOOIEMBI.

Xapaktepu3oBaTh OUOC(hHEpPHYIO pOJIbh YeTOBEKA.

[IpuBOAMTH MPUMEPHI AHTPONIOTEHHBIX U3MEHEHUH B OMocdepe.

OueHuBaTh TOCHEICTBUS 3arpsA3HEHUS BO3AYIIHOM, BOJHOW CpEIbl, W3MECHEHUS
KJIUMaTa, COKpalleHus: 0uopasHooOpasusl.

®opmyaHpoBaTh COOCTBEHHYIO TIO3HMIIMIO 10 OTHOIIEHUIO K TJIO0ANbHBIM W
pPErnOHAIbHBIM 3KOJOTHYECKUM MPpo0IeMaM, apryMEHTHUPOBATh CBOIO TOUKY 3PEHHUSL.
HaspiBaTh MpUYUHBI MOSBICHUS MPUPOJOOXPAHHONW ITHKU, PACKPHIBATH 3HAYCHHE

nporpecca ajis mpeoao0JICHUA SKOJIOrH4YECKOro Kpusnuca

11 1
o CocymecTBoBaHMe NPUPOBI M YeJI0BeYeCTBA

COCYHICCTBOB&HI/IED IpupoAbl MW  YCJIOBCUCCTBA.




CoxpaHenne  OuopazHOOOpa3usi  Kak  OCHOBa
ycToitunBocT Ouochepsl. OCHOBA pallMOHATIBHOIO
VOpPABJICHHUS TNPUPOJHBIMU  pecypcamMH U  HUX
UCIOJIb30BaHue. J[oCTHKEeHHsT OMOJIOTMH M OXpaHa

IPUPOIBI

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqafoumxc51

PackpriBaTh COJIEpKaHHE TEPMHUHOB 51 NIOHSATHN: palMOHAIIBHOE
IIPUPOIOII0IB30BAHUE, YCTOWUUBOE PA3BUTHUE, KOIBOJIFOLIUS.
XapakTepu3oBaTh PAlMOHAIIBHOE UCIIOIb30BaHUE IPUPOIHBIX PECYPCOB; OCHOBHBIE

ITOJOXXCHHUA KOHLCIIITNH YCTOﬁqHBOFO pasBUTHUA

Pe3epBHOE Bpems 3 yaca

5. CUCTEMA OLEHKHM JOCTNXXKEHUA OBYYAIOHIIMMUCH
IDTAHAPYEMbBIX  PE3VIJIbTATOB OCBOEHUA  OBPA3OBATEJIBHBIX
[TIPO'PAMM HA YPOBHE CPEJIHEI'O OBILIET'O OBPA30OBAHUS YUYEBHbBIN
I[MPEAMET «bHUOJIOT U S»

KoHTposib y4eOHBIX JOOCTHXKEHHM OOy4arouIuxcsi, BKJIIOYAIOMIMK HX TPOBEPKY U
OLICHKY, SBISIETCA HEOTHhEMJIEMOM COCTaBJAIOIEH (HapsAgy C COJIEpKAHUEM,
METOJlaMH,  CpelcTBaMu, (QopMamMu  opraHu3alud  y4yeOHOW  JIEATEIHLHOCTH)
oOpa3oBarenbHOro mpouecca. OLeHUBaHWE SBISETCS MTPOLEAYpOH OmnpeneneHus
COOTBETCTBUSl  WHJWBHIYAIbHBIX  JOCTIDKCHHM  OOyYaronmuxcs IJIaHUPYEMbIM
pesynbratam. CBO€ KOJIMYECTBEHHOE BBIPAXKEHUE OLIEHKAa HAXOAMT B OTMETKe. B
COOTBETCTBUH C TpeOOBaHUSAMH (eJepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeILHOTO
craHaapta cpemgHero obmero ooOpazoanuss (OI'OC COQO) omenHka ydeOHBIX
JOCTH)KEHUM 10 OMOJIOTHM, KaK W MO JAPYTUM YYEOHBIM MpeAMETaM, peau3yeT
CHUCTEMHO-JICATEIIbHOCTHBIM, YPOBHEBBII U KOMIUIEKCHBIM MoaxoAbl. CHCTeMHO-
NEeSATEIbHOCTHBIM TOJAXO0J TMpEANoJaraer, 4YTo COAEp>KaHWEM OIEHKH BbICTYHAIOT
MpeAMETHBIE MW METaNpeIMETHhIE Pe3ylbTaThl OOYYEHHS, BBIpRXCHHBIE B

nestenbHOCTHON (popme. [IpeamMeToM OLeHKH SBIISIETCS CIOCOOHOCTh OOYYArOIINXCS K



pPEIICHUIO0 Y4YEOHO-TIPAKTUYECKUX M Yy4eOHO-TIO3HABATENbHbIX 3a1ad. (DTo He
O3HAYaeT, YTO B TEKYLIEM OLICHUBAHUHM HE JOJDKHO OBITh 3a/JlaHMl Ha TMPOBEPKY
BOCIIPOM3BEJICHUSI U3YUYEHHBIX OMpEACICHUMN, 3aKOHOB U T. M.) YPOBHEBBIHA MOJXOJ
peanus3yercss ¥ IO OTHOIICHUIO K COAEPKAHUIO OLICHKH, W MO OTHOLICHHUIO K
VMHTEPIIPETAlMM  pPE3yJIbTATOB. YPOBHEBBIM IIOAXOJA B OLEHHUBAaHUU — ITO
UCIIOJIb30BaHUE 3aJlaHUM PA3HOTO YPOBHS CJIOKHOCTH, HAIPAaBIEHHBIX Ha MPOBEPKY
OJIHOTO W TOTO K€ MNPEAMETHOTO pe3ysibrara. Kak mpaBuiio, pa3auyaroT 3aJaHus
0a30BOT0, MOBBIIIEHHOTO U BBICOKOTO YPOBHEH CIOXHOCTH. YPOBHHU CJIOKHOCTH
3aJJaHUI ONpeeAI0TCS 0OCOOEHHOCTSIMU IPOBEPSIEMBIX YMEHUN, KOHTEKCTOM 3aJJaHHs
Y YHCIIOM CYIIECTBEHHBIX OIEpAlUi, IPEAYCMOTPEHHBIX MPH BBIITOJIHEHUN 3aaHHUS.
YPOBHEBBI NOAXOA K HHTEPHPETAUUU PE3YJIbTATOB — 3TO ONPEIEICHHE YPOBHEU
OCBOEHUSI 00YYalOIIMMUCS PEIMETHBIX pe3yibTaToB. YHCI0 ypoBHEHN ompenenseTcs
OCOOEHHOCTSIMM  OLEHOYHOM mpoueAypbl (IpH  HUCHOJI30BAHUM B  LIKOJE
NATUOAIIBHON IIKaIbl OLICHUBAHUS BBIACIAIOT, KaK MPaBUJIO, TPU YPOBHS YUEOHBIX
JTOCTHKCHU).

KpurepuanbHO-HOPMATUBHOE OLIEHUBAHKUE YUEOHBIX TOCTHKEHUI 00y4Yaromuxcs

OtrMmeTka Ornenka ypoBHs | Onrcanue y4eOHbIX TOCTUKEHUN
y4eOHBIX
JTOCTUKEHUN

«3» bazoBe1i OrpaHuyeHHOE JOCTHKEHUE BCEX

IUTAHUPYEMBIX  PE3yJbTaTOB IO
KPUTEPHUIM OIICHKH.
Bocnpoussenenue TpeOyeMbIX

3HaHWM, YMEHUW, HABBIKOB IO

oOpasiy. [Tpu BBITIOTHEHU N
JeUCTBUN UCHBITHIBACT
3aTpyAHEHHUS, KOTOpBIE

YCTPAHSIOTCA  MOJ ~ KOHTPOJIEM

YUYUTEIS. HccnenoBartennckue,




KOMMYHUKATUBHBIC,

UH(OPMAIIMOHHBIE  PErYJISITUBHbBIC

YMEHUS HEIOCTAaTOYHO
chopMUpOBaHbI

«4» bazoBs1it JlocTrxxenue IJIJAHUPYEMBIX
pe3yabTaToB OOy4YEHUS B LIEJIOM.
JlocTaTouHOE OCBOCHHE TpeOyeMBIX
3HAHUMH, YMEHUH, HaBBIKOB,
CIIOCOOHOCTh MPUMEHSTH ux
3 pekTUBHO B 3HAKOMBIX
CUTYyalUSX. JlenicTBus
CaMOCTOSTEIIbHBIE W c
HE3HAYUTEIILHOMN MOMOLIBIO
YUUTEIIA. Uccnenosarenbckue,
KOMMYHUKAaTHBHBIE,
WH(pOpPMAIIMOHHBIC, PETYISTUBHBIC
YMEHUSI B JOCTATOYHOM CTEIEHU
chopMUpOBaHbI

«5» Ilosenmuennsrii | IlomHOE JTOCTH)KECHHE u
MIPEBBIIICHUE MJIAHUPYEMBIX

pe3yabTatoB o0ydeHusi. CBoOoOHOE
BIaJicHUE TPeOyEeMbIMH 3HAHHSIMH,
YMEHUSMHU, HAaBBIKAMH, CTIOCOOHOCTh
NPUMEHATh HMX CaMOCTOSITEIBHO U
3 peKkTUBHO HE TOJIBKO B
3HAKOMBIX, HO ¥ B  HOBBIX
CUTYyalUSIX. HccaenoBaTenabcKue,
KOMMYHUKATUBHBIE,

UH(OPMAIIMOHHbIE, PETYJISTUBHbIE




YMCHHUA 1OCTATOYHO PA3BUTHI

KommuiekcHblli OAXOJ NPUMEHUM Ui OLIEHKH NPEAMETHBIX, METAIPEIMETHBIX U
JUYHOCTHBIX pPE3yJbTaTOB oOywarommxcsa. I[Ipm 3TOM UCHOIB3YyeTCS] KOMIUIEKC
OLIEHOYHBIX Npouenyp. Takoil moaxoa Npu3BaH OLEHUTh AMHAMUKY 00pa30BaTEIbHbIX
JOCTH)KEHHUI 00YYaIOIUXCS C TOMOLIBIO PA3IMYHBIX METOI0B U (DOPM, TONOIHAFOIINX
Opyr J1pyra, B TOM YHCJE IIPOCKTOB, IIPAKTUYECKUX, MWCCIECNOBATEIbCKUX H
TBOPYECKUX padOT; MOKET HCIOJb30BAaTh CAMOCTOSTENIBHYIO OLIEHKY OOy4YaroluXcs

(camooI11eHKa, caMOaHaIu3 U TIp.).

Pe3ynbTaThl 0CBOEHHS 00pa30BaTENIbHBIX MPOrPaMM KaKk OObEKT OLIEHUBAHUS

B ®I'OC COO conepxarcs TpeOOBaHHS K HUTOTOBBIM pe3yjbTaTaM OCBOEHUS
00pa3oBaTEIbHBIX MPOrpaMM M0 OUOJIOTUU (OTACIBHO JJIsi 0a30BOTO U YTIyOJICHHOTO
ypoBHel u3ydeHus npeameta). Ha ocHoBe npunsatbix @OII o 6uosioruu, o1eHoYHbIe
MaTepHalIbl JJI TOCYJapCTBEHHOW UTOTOBOW aTTECTAIlMU, ITH K€ TPEOOBAHUSI TOTKHBI
JIe’KaTh B OCHOBE TJIAHUPOBAHUSI BHYTPUILIKOJIBHOTO OLICHUBAHMS.

[Tnanupyembie pe3yabTaThl 0 OMOJIOTHH MOYKHO OOBEIMHUTH B HECKOJIBKO TPYTIIT:

1) ocBoeHME TMOHATUWHOTO amnmapara (UCMOJIb30BAaHWE TEPMHUHOB, TMOHSTHUH,
pacno3HaBaHue OOBEKTOB, ONTMCAHUE 3HAYCHHSI TIPOLIECCOB, UCIIOIB30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEH JJIs1 XapaKTEPUCTUKHU ITPOLIECCOB);

2) ¢dopmupoBaHHe METOAOJOTHUYECKHX YMEHHI (OCBOEHHME METOJ0B HAyYHOTO
MO3HAaHUs, MPOBEACHUE OMBITOB MO HAOIIOJCHUIO 32 OMOJIOTHYECKUMHU OOBEKTaMU,
OpraHu3allMi ¥  TPOBEJACHUS  OWOJIOTMYECKOTO0  JKCIEPUMEHTa,  BBISBICHUE
3aBUCUMOCTH MEXAY MCCIIeyeMbIMH BETUYMHAMU, COOJIO/IEHNE MPaBUIT 0€3011aCHOTO
TpyJa npu padote ¢ 1a60paTOPHBIM 000PYIOBAHUEM);

3) pellleHHEe KAuyeCTBEHHBIX W PACUCTHBIX OHOJIOTMYECKUX 3ajad M3 00JacTu
(bU3M0JIOTHH, IUTOJIOTUH, TEHETUKH, PKOJIOTUH, IBOJTIOIMOHHON OMOJIOTHU U APYTUM
pasnenam yueOHoro npeamMera «bruomorusy.

4) NMoOHMMaHWE TMPUKIATHOTO 3HAYEHUS TOJYUYCHHBIX 3HAHUU (yMEHUsI MPUBOJUTH

MMPUMCPBI ITPAKTUICCKOTO HMCIIOJIb30BAHHA OOBEKTOB H mponueccCcoB B HOBCGI[HGBHOﬁ



KHU3HH, o0OecreynBaTh O€30MacCHOCTh COOCTBEHHOTO 3JI0pOBbSI U 370POBBS
OKpY>KaIOIINX, TPaMOTHOTO MOBEIEHUS B OKPYKaIOIIEeH cperne).

5) ymenue paborats ¢ uHbopMalueil (aHATM3UPOBATh MHPOPMALIMIO U3 Pa3TUYHBIX
HCTOYHUKOB, OCBEIIaTh JTHYECKUE aCHEKThl B OHOJOTHH, (OPMYIHPOBATH U
apryMEHTHPOBAaTh  COOCTBEHHYIO IIO3WIIMIO, CO3/aBasi COOCTBEHHBIE  TEKCTHI
OMOJIOTHYECKOTO COJIEPKAHUSA).

Yyurento Ha ocHOBaHMHU TpeanoxkeHHoro B @OII nepeuns npeaMeTHBIX pe3yIbTaToB
cieayeT chopMyIMpoBaTh IIIAHUPYEMbIC PE3YJIbTATHI IO OTAEIBHBIM TEMaM KYpPCOB, U
BHYTPH KaXX/IOTO Kypca OIpEeNeNUTh MepeueHb 3HAHWNH M yMeHu#, (GopMupoBaHue
KOTOPBIX OOECIICUUT JOCTIKEHHE IUIAHUPYEMOTO pe3yiabTara W OYACT CITy)KUTh

OCHOBOM /11 TOJI00pa 3aJjaHUN OLEHOYHBIX MPOLEAYD.

Buibl BHyTPHIIIKOIEHOTO OIICHUBAHUS

Ha Bcex ypoBHsix o01iero o0pa3oBaHusi BEIACIAIOT ABE OOJBIINE TPYIIBI OLIEHUBAHUS
— BHYTpEHHee (BHYTPHUIIKOJIBLHOE) U BHEIIHEE OIICHUBaHUE (TOCYJapCTBEHHAs
WUTOTOBasl aTTECTallds, BCEPOCCHUICKHE TMPOBEPOUYHBIC pPAOOTHl, MOHHTOPHUHTOBBHIE
uccienoBanus ¢GeaeparbHOr0, PErMOHAJBLHOTO W MYHUIMIIAIBLHOTO ypPOBHEH).
BHyTpumkonpHOEe OIICHMBAHWE TIpeAHA3HAYACTCS IS OpTraHM3alliu  Tpolecca
oOy4eHHs B KJlacce MO Y4eOHBIM MpEeIMETaM M PETryJIupYyeTCs JOKaTbHBIMH aKTaMHu
oOpaszoBarenbHOM  opranuzammu. K  BugaM  BHYTPHUIIKOJBHOTO  OLICHUBAHUS
MIPEAMETHBIX Pe3yJbTaTOB OCBOCHHS 00pa30BaTEIBHBIX TPOTPAMM OTHOCSTCS:

— CTapToBas JIMarHOCTHKA, HaNpaBJICHHAass Ha OLEHKY OOIIel TOTOBHOCTH
oOyyaromuxcsi K 00y4eHHIO Ha JJaHHOM YpOBHE 00pa30BaHus;

—  TeKyllee  OICHMBaHUE, OTpaXKarollee  HWHAWUBUIAYabHOE  IPOJBIKCHUC
00y4JaroIierocsi B OCBOEHUHU POrpaMMbl y9€OHOTO TIPEIMETA;

— TEMaTUYECKOE OICHWBAHME, HAMPABJICHHOC HA BBISBICHHEC M OICHKY JOCTHIKEHUS
0o0pa3oBaTeNbHBIX PE3YJNbTATOB, CBS3aHHBIX C U3YYCHHUEM OTIEIBHBIX TEM

00pa3oBaTenbHON MPOTPAMMBIL;



— TMPOMEXKYTOYHOE OIICHUBAaHME II0 HWUTOraM M3Yy4YCHUsS KPYHHBIX OJIOKOB
00pa3zoBaTeIbHON MTPOTPAMMBbI, BKJIIOUAOIIEH HECKOJIBKO TEM, HIIH TI0 (POPMHUPOBAHHUIO
KOMILJIEKCHOTO 0JI0Ka Y4EOHBIX JICHCTBUM;

— WTOrOBOE OIICGHHBAHWE PE3yJIbTATOB OCBOCHMS 00pa30BaTEIbHON MpPOrpaMMBbI 3a
y4eOHBII TO/I.

B nmaHHBIX peKOMEHAAIUAX PeUb MOUIET O TEKYIIEM OlICHUBAHUH.

Tekyliiee OleHUBAHUE

Tekymiast oneHka Ka)xa0ro 00y4aronerocs CKJIaJabIBaeTCs U3 MEPUOIMYECKON OIICHKU
WHIUBUIYAIBHOTO Pa3BUTHS B OCBOCHHU TMPOTPaMMBI  y4eOHOTO MpeaMeTa
«bnonorusi».  Pe3ynbraTel  TEKylIeW ~ OLEHKM  SBISIFOTCA ~ OCHOBOM A
UHAUBUyalu3alMl  yuyeOHoro mporecca. Tekymias OIeHKa MOXKET  ObITh
dbopmupyromnieit (moanepKuBaroled W HaMpaBlgOUIed ycwius oOydaromerocs,
BKJIIOYAIOUIE] €ro B CaMOCTOSITENbHYIO  OIICHOYHYIO  JI€ATEIbHOCTh) U
JIMarHOCTUYECKOM, CHOCOOCTBYIOUIEH BBISBICHUIO U OCO3HAHHUIO YUYUTEIEM H
oOyJaromumMcsi CyHIECTBYIOIIMX MpobieM B o0ydeHuu. Tekyliee OlEHUBAHUE
KEJIAaTeIbHO TPOBOAWTH HA KAXKJIOM YPOKE M BBISIBISATH JIOCTHKEHHUS OTIEIHHBIX
oOyJaronuxcsi B TMpoliecce M3y4eHHs ydyeOHOro marepuana. B Tekymieill oleHke
WCITONIB3YIOTCS Pa3MYHbIe (OPMBI U METOMIBI MPOBEPKU (YCTHBIE W THUCHMCHHBIE
OTPOCHI HA YPOKaX, CAMOCTOSITENIbHBIC TPOBEPOUYHBIC, TaOOPATOPHBIE, MPAKTHYECKUE U
JIOMAITHAE pabOoThl, HHAUBUAYAIbHBIC W TPYIIIIOBBIC TPOSKTHBIC U UCCIIEAOBATEIBCKUC
paboThI, caMO- U B3aMMOOIIEHKA, pedIIeKCUs, OIIEHOYHBIE JIUCTHI U JPYTUE) C YYETOM
ocoOC€HHOCTEM yueOHoro mnpeaMera «buojorusy» W METOAUKW TMPENoJIaBaHus,
peanmzyeMoit yuutenem. [l yCTaHOBJCHHsSI YPOBHS OCBOCHHS OOyUYaIOIUMUCS
KaXJI0M TEMBI Kypca IPOBOJUTCS TeMaTUYecKasi TUarHocTuka (omenka). Jlmarnoctuka
— crnoco0 TOJIydeHUs U3MEpseMbIX IoKa3arele oOydeHus, O0OeCIeYnBarOIIUX
O0OBEKTUBHOE U BCECTOPOHHEE M3YUEHHUE YCIOBHUM U pe3yIbTaTOB Y4eOHOTO IMpolecca,
croco0 TPOSICHEHHs] BCEX HW3MEHEHUH, KOTOpbIE MPOUCXOIAT B IO3HABATEIHLHOM

nporecce.



KpurepunansHoe onieHuBaHue

[Ipu peanuzanuu pazauyHbIX (OPM BHYTPEHHETO OLIEHWBAaHUS LIEJIECO00pPA3HO
IIPUMEHATh KPUTEPUAIbHBIN mNoAXox. KpurepuanpbHOe OLEHHBaHME — IIPOILIECC,
OCHOBaHHBII Ha aHAJIM3€ U OLIEHKE 00pa30BaTEJIbHBIX JOCTHXKEHUN O0ydarommxcs 1o
KOMILIEKCY B3aUMOCBSI3aHHBIX IOKa3areleld. B psge ciyyaeB mokas3aH «OayuibHBIN
BEC» KAKJIOM KPUTEPUAIBHON IMO3UIMH, KOTOPBIM 3aTEM YYHUTBIBAECTCS IPU MEPEBOIE
CyMMapHoro Oamia B  [PHUBbIYHBIE MATUOAJIBHBIE  OTMETKU. Y CIOBHEM
KPUTEPHAIIBHOTO OLICHWBAHUS SABJSETCA MPEIBAPUTENBHOE O3HAKOMIIEHHE BCEX
YYaCTHUKOB 0Opa30BaTENbHOrO Ipoliecca, NpPexkAe BCEro OO0y4arolmuxcs, C
UCIIOJIb3YEMbIMH  KpUTEpUsIMUA. Vcnosib30BaHME KPUTEPUATIBHOTO MOAXO0Ja K
ONMMCAHUIO JOCTH)KEHHSI IUIAHHPYEMBIX PE3YJIbTaTOB MJIs OLEHKH NPEIMETHBIX H
METaIPEAMETHBIX PE3YJIBTATOB IIPH BBITOJIHEHUH TUIIOBBIX KOHTPOJIBHBIX OLICHOYHBIX
3a/IaHU TIO3BOJIUT MOBBICUTH OOBEKTUBHOCTh TPAJAUIIMOHHOMN MATUOAIIBHON CUCTEMBI
OLIEHKH U 00€CIIeYUTh HHANBUAYAIbHOE Pa3BUTHE O0YUArOIINXCS.

Kputepuu onieHHBaHNS OCHOBHBIX (DOPM TEKYIIETO OLEHUBAHUS

VYceTHbIl onpoc (MHAMBUAYATbHBIA WM (DPOHTAIBbHBINA). Y CTHBIA OMpPOC, OCOOEHHO
(GpOHTaNTBHBIN TO3BOJISET OIICHUTH 0011Iee OCBOEHUE YUeOHOTrO MaTepuasa, HO He JaeT
MOJYYUTh TOJIHOE TMPEJICTaBICHUE 00 ypOBHE OCBOEHUS 3HaHWU. VHIWBUAYalbHBIN
OMpOC MO3BOJISAET MOJIYYUTh IPEICTABICHUE O MOJTHOTE 3HAHUIN yUYEHHKA, TIIyOUHY €ro
CYXJCHHH, CAMOCTOSTEIBHOCTh U KYJIbTYypy peun. OCOOEHHOCThIO YCTHOTO OTBETA IO
OMOJIOTUM SIBIISIETCA MCIOJIb30BAHUE CXEM M WJUIIOCTpaluii, Tabnui, repOapHbIX
o0Opa3loB, HaTypalbHbIX 00beKTOB. Ilpu oOlleHMBaHMM  yCTHBIX  OTBETOB
€J1€CO00Pa3HO MOJIB30BATHCA CIAEAYIOIUMH KPUTEPUSIMU:

OTMETKa «5» CTaBUTCS, €CIU OOYy4arolUWCsS MOKa3bIBaeT MCYEPHBIBAIOIINE 3HAHUS
CYIIHOCTH MpOLECCA, SBJICHUS, TEOPHH, 3aKOHA, 3aKOHOMEPHOCTH, T'PAMOTHO
UCIIOJIB3YET MJIi OTBETa OMOJOTMYECKYI0 TEPMHUHOJOTHIO, JIOTMYHO O OOOCHOBAHO
BBICTpAaUBaET apryMEHTAIINIO, CIOCOOEH MPUMEHSATh 3HAHUsI B HE3HAKOMOM CUTYyalluH,
CaMOCTOSITENIbHO HCIIOJIb30BaTh HArJIsgHble W JIEMOHCTPAIMOHHBIE IOCOOUS H

MAaTEpUAJIbI; OTBET IPABUJIIBHBIN U TIOJHBIN;



OTMETKA «4» CTaBUTCS, €CIM YUYEHHUK MOKA3bIBAE€T JOCTATOYHOE, XOTS U HEIOJIHOE
3HaHHWE MaTepuaia, JOMyCKAaeT HE3HAUUTEIbHbIC MOTPEIIHOCTH WM PACXOXKIEHUS C
BEPHBIM pEIICHUEM, MOATBEPKIAeT OTBET MPUMEpPaMH, MOJb3yeTCs OMOIOTHMYECKOM
TEPMHUHOJIOTHEN, CIOCOOEH MPUMEHSTh 3HAHUSI B 3HAKOMOW U U3MEHEHHOW CUTYalUsX,
CaMOCTOSITENIbHO MCIOJB3YET HATJIsAHbIC TOCOOUS M JEMOHCTPAllMOHHBIE MaTepHAIbI;
OTBET IIPABWIbHBII, HO COAEPKUT ONPEICICHHbIE TPOOEIbI B U3JI0KEHUU MaTepuaa;
OTMETKAa «3» CTaBUTBCS, €CIU OOYyYalOIUICS IOKa3blBaeT 0a30BOE€ IMOHUMAaHHE
y4eOHOIo Marepuana, IeMOHCTPUPYS HETOCTATOUHYIO €ro COPMHUPOBAHHOCTh, UMEET
npoOesibl B 3HAHUSX, JIONYCKAeT OLIMOKM U HETOYHOCTH B (DOPMYIMPOBKE OTBETA,
cnabo apryMeHTHpPYeT CBOM OTBET, 3aTPYAHSICTCS B MPUBUACHUHU MPHUMEPOB,
WJUTIOCTPUPYIOUIUX MPOLIECCHI, SIBJIEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, paboTaeTr c
HarJasAHBIMU NTOCOOUSIMU U JIEMOHCTPALIMOHHBIMH MaTepHUajaMHU UCKIIOYUTEIBHO IO
rOTOBOMY 00pa3ily, 0€3 MPOSBIICHUS] CAMOCTOSITEIbHOCTH;

OTMETKa «2» CTaBUTCS, eciau oOydaromuiics He 0a30BOo€ MOHUMaHUE Y4eOHOTO
MaTepuaia, He BBIIOJIHAET 3aJjaHusl 110 00paslly, HE MOKET ONpPEAETUTh U UCIPABUTH
rpyoble  OmMOKM Jaxe Npu T[OMOIIM YYWTENs; He YyMeeT paboTatb ¢

ACMOHCTPAIXMOHHBIMHA MAaTCpHUaJIaMi N HATI'JISITHBIMHA ITOCOOMSIMU.

[TucemenHBIC PaObOTHI MPOBEPSIOT 3HAHUS BCEX OOYYAIOIIMXCS OJHOBPEMEHHO, Oojiee
O0OBEKTHBHBI, JAIOT BO3MOXKHOCTh TMOJYYUTh CPABHUTEIHHYIO OIICHKY 3HAHUU KJlacca,
BBISIBUTH OIIMOKHM KJ1acca B IIEJIOM W y KOHKPETHBI YYEHWKOB, W CJENIaTh BBIBOJ O
IEJI€CO00Pa3HOCTH MPUMEHSEMON YUUTEIeM METOAUKU TpernojaBanus. [IluceMmenHas
IpOBEpKa OCYIIECTBIISACTCS B BHUIC OWOJIOTMYECKUX IUKTAHTOB, MPOBEPOUYHBIX U
CaMOCTOSITENIbHBIX padOT, TECTOB, OMOJIOTUYECKUX 3a/1ad.

buonornyeckuii TUKTaHT COCTOUT W3 MEPEYHS BOMPOCOB, MPOBEPSIONINX 3HAHUS HA
PENPOYKTUBHOM YPOBHE, TPEOYIOMMX OBICTPHIX M KpaTKUX OTBeTOB. Hampumep:
3HaHWE OMpENETICHUS TEPMUHOB, (POPMYIUPOBKH HAYYHBIX TEOPUN, 3aKOHOB,
YUCJIOBBIE 3HAaUeHUs u mp. [y yaoOcTBa mpoBepKr pabOThl YI0OHO HCIOJIB30BATh

KOJINYCCTBO SaﬂaHHﬁ, KpaTHOC IIATH.



[Ipu oreHke OMOIIOTUYECKOTO NWKTAHTa BO BHHUMAaHWE TPUHUMAIOTCS CIEAYIOIINE
KPUTEPHUU:

oTMeTKa «5» — Bce otBeThl BepHbl 5—10—15 (100%);

OTMeTKa «4» — mpaBUIbHBIX 0TBeTOB 4—-8-12 (80%);

OTMeTKa «3» — mpaBWIbHBIX 0TBeTOB 3—6—9 (60%);

OTMETKa «2» — IMPaBUIbHBIX 0TBeTOB 2—4—6 (40%).

TectupoBanre — KOHTPOJIb 3HAHUN M TPEIMETHBIX YMEHUH TpPH TOMOIIUA TECTOB
pasTuIHOro TUMNa. TECT COCTOMT U3 BOIPOCOB PA3HOTO THIIA C BApHAHTAMU OTBETOB (C
BBEIOOPOM OJIHOTO WJIM HECKOJIbKUX BEPHBIX OTBETOB, C JIOMOJHEHHEM OTBETa, Ha
YCTaHOBJICHHE COOTBETCTBHS, IOCIIEIOBATEIHLHOCTH TPOIECCOB W SBICHUU W JIp.),
M3BECTHBIX JKECTKUX KpHUTEpUEB, OOpaOOTKM M aHaidu3a pe3yJbTaToB. TecToBble
3a/laHusl MOTYT OIleHMBaThcad B 1 mim 2 Oaia B 3aBUCHUMOCTH OT THIIA TECTOBOTO
3amaHus. 3alaHus C BBIOOPOM OJHOTO MPABUIIBHOTO OTBETA OIEHWBAIOTCSA B 1 Oay,
3aJlaHdsl HA YCTAHOBJICHHE IIOCJIENOBATEILHOCTH, MHOXKECTBEHHOTO BBIOOpA,
YCTAaHOBJICHUE COOTBETCTBHUSA, C JOMOJHEHUEM OTBETa OLICHMBAIOTCA B 2 Oaia mpu
MTOJTHOCTHIO BEPHOM OTBeTe. 1 0ajyur BBICTABIISICTCS, €CJIM TOJIHKO OJWH M3 CHMBOJIOB,
yKa3aHHBIX B OTBETE€, HE COOTBETCTBYET OTAJOHY. B oOCTampHBIX Clydasx
BbIcTaBJsieTcst 0 OaoB.

[Ipu oreHKe TecTa BO BHUMAHUE PUHUMAIOTCS CIICAYIONINE KPUTESPUH:

otMmeTKa «5» — 80—-100% oT uncna 6ajioB;

oTMeTKa «4» — 60—79% ot o01iero urcia 0aios;

otMmeTKa «3» — 40-59% ot o01ero uncia 0aJios;

oTMeTKa «2» — MmeHee 40% oT oOmiero yucia 0auioB, a TaKXKe €CIU YUYCHHUK He

MPUCTYNUI K pab0Te UK HE MPECTaBUII €€ Ha TIPOBEPKY.

buonornueckne 3amgadn/3agaHusl C Pa3BEPHYTBIM OTBETOM IPEACTABISIOT COOOH
3¢ (PEeKTUBHBIH MHCTPYMEHT JJISI PAa3BUTHUS KPUTHUYECKOTO MBIIIUICHUS W PabOTHI C
uHdopmarmeit. OHU cTOCOOCTBYIOT (HOPMUPOBAHHUIO BAKHBIX KOTHUTHBHBIX HABBIKOB:
aHajv3a U CUHTE3a, CPAaBHEHHUS M 0000IIeHUs, KiIacCUpUKAIMU U CHUCTEMaTHU3aIluU

JaHHBIX. HpI/I 9TOM BaKHO OTMCTUTDH, YTO TAKHC 3aJa4H 4aCTO HEC UMCKOT CANHCTBCHHO



NPaBUJIBLHOTO QJITOPUTMA pEIIeHUs, YTO JeNaeT MPOIECC UX BBINMOJHEHUST OoJiee
TBOPUECKUM U HCCIEOBATEIbCKUM. bHoornueckre 3agayvl  4acTo CofepKaT
uH(GOpPMaIIMIO B HESIBHON WJIHM CKPBITOM dopMme, TpeOyromiei yMeHUsI €€ BBISIBIATH U
oOpabatbiBaTh. B 3aBUCHMOCTH OT XapakTepa AaHHBIX, IPEACTABICHHBIX B YCJIOBHH,
MOXHO BBIICIUTh TPH OCHOBHBIX THWIIA 33Jad: 3aJadyd C TMOJHBIM HaOOpOM
HEOOXONMMBIX JAHHBIX; 3aJayd C HeJocTarolled HHpopManue, Tpelyromniei
JIOTIOJTHUTENBHOTO TIOUCKA; 3a/1a4i ¢ U30BITOUHBIMU JAHHBIMH, CPEJIA KOTOPBIX HY>KHO
BBICTTUTH CyIllecTBeHHbIe. [lpu olleHke OHOJOrMYecKHX 3adad BO BHHUMaHUE
NPUHUMAIOTCS CIIEIYIOIINE KPUTEPUU:

OTMETKA «5)» CTaBUTCS, €CIU: MOJHO PACKPBITO COJEPKaHUE OTBETA B COOTBETCTBUU C
KPUTEPUAMU; YETKO M TPABUIBHO 3alMcaHbl OMOJOTHYECKHE Hay4dHbIe TEPMHUHBI,
IpaBWIBHO O(opMIIEHA 3a[auya; B PEIICHUN HET OIIMOOK; PEIIEHHUE CONMPOBOXKIAETCS
OOBSICHEHHEM;, 3aITFICaH OTBET;

OTMETKa «4» CTaBUTCS, €CJIM: NPAaBWIbHO OQOpMJIEHA 3ajada; B PELICHUH HET
omuboK; perieHne odopmiaeHo 0e3 OOBICHEHUS WM OHO COJEPKUT HETOYHOCTH;
3aMncaH OTBET;

OTMETKa «3)» CTaBUTCS, €CJIM: MPaBUIbHO O(opMmIIeHA 3aJaya; B PEIICHUU 3aaay
nonyiieHsl 1-2 omuoku; pemenre opopmiieHo 6e3 00BICHEHUS; 3alTMCaH OTBET;
OTMETKA «2» CTaBUTCH, €CIU: JOMYLIEHbI OLIMOKU MPU OPOPMIIEHUH 3a/1a4d; UMEIOTCS
MHO>KECTBEHHBIC OIMOKM B PEIICHUM 3aj]ad; pemieHue opopmieHo 0e3 o0bsICHEeHUS,

OTBCT OTCYTCTBYCT.

JlabopatropHass pabota — Qopma CaMOCTOSATEIbHOW padOThl OOyYarOMMXCS IO
OMOJIOTHH, KOTOPBIM TMPEANOJaracT BBITIOJIHCHHE MPAKTUYCCKUX YIPAKHCHHH 110
MPUMEHEHUI0 TEOPETUYECKOTO MaTepHrasia Ha MPAKTHKE IO/ PYKOBOJCTBOM yUUTEIIS.
JlaGopatopHasi paboTa SIBJISICTCSl CBSI3YIOIICH MEXIy TEOpUEH U MPAKTHUKOW. DTarbl
MpOBeICHMS 1a00paTOPHOU pabOThI: O0s3aTeNbHAS TIPeIBapUTEIbHAS TeOpPETHIECKas
MOATOTOBKA, O3BYYMBAaHWUE TEMbI, NPOBEICHUE WHCTPYKTaXa, pacnpeeecHue

000pyJIOBaHUSI W HWHCTPYKTUBHBIX KapTOYEK, KOHTPOJIb WU KOPPEKLHUsS JIEeUCTBHIMA



00yJaromuxcs, 3aMuch Pe3yIbTaTOB M BHIBOJAOB B TETPAJIH, 3aKIIOYUTENIbHAs Oecera.
OneHuBaHue 1a00PaTOPHBIX PabOT 1EJIECO00Pa3HO MPOBOAUTD 10 KPUTEPUSIM:
OTMETKA «5» CTaBUTCS, €CJIH: BBIIOJHEHA padoTa B MOJHOM 00BbeMe ¢ COOII0ICHIEM
MIOCTIC/IOBATEIPHOCTH ~ TPOBEJACHUS  HAONIONEHWH, OMBITOB W W3MEPEHHH,
CaMOCTOSITENIbHO U pPAalMOHATBHO BBHIOpPAHO BCE HEOOXOIMMOE OOOpyIOBaHHUE; BCE
OTBITHl TIPOBENEHHI B YCIOBHUSIX, OOCCIICUMBAIONIUX TOJTYYCHHE pE3yIbTaTOB; B
IPECTABICHHOM OTYETe MPAaBWILHO U aKKYPAaTHO BBIITOJIHEHBI BCE 3aIlMCH, TAOJHIIbI,
PUCYHKH, YEPTEKH, Tpa(UKH, BEIYUCICHUS U CJIeIaHbl BBIBOJIBI, MPABIJILHO BHITIOJTHEH
aHaJIM3 MOTPEIIHOCTEN; COOIII0IeHBI TpeOOBaHUs 0€30MIaCHOCTH TPY/Ia;

OTMETKa «4» CTaBUTCS, €CJIM: BBITIOJIHEHA paboTa B MOJHOM OOBEME M TPU YCIOBUHU
MIPOBEICHMS HAONIOACHUM, OMBITOB W HW3MEPEHWH; BBIOPAHO M IOATOTOBIICHO [IJIS
ombIiTa 00OPY/IOBaHHUE, BCE OIBITHI MPOBEJCHBI, PE3YyJbTaThl U BBIBOJBI TOJYyUEHbI
HEOOXOAMMOM TOYHOCTHIO; B TIPEJCTABICHHOM OTYETE BBHITIOJHEHBI BCE 3allHCH,
TaOJIMIIBI, PUCYHKH, YEPTEXKHU, TPA(UKH, BHIYUCICHUS U CIIETaHbl BHIBOIbI; MPABUIHHO
BBITIOJIHEH aHAJIN3 MOTPENTHOCTEH; COOMI0IeHBI TpeOOBaHUs 0€30MMaCHOCTH TPY/A;
OTMETKa «3» CTaBUTCS, eciau: paboTa BBIMIOJHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJIHEHHON YacTH TaKOB, YTO MOKHO CJENaTh BBIBOJBI, WJIM €CIIH B XOJe
MPOBEICHNUS HAOIIOACHUHN, ONMBITOB W WM3MEPEHUN OBbUIM JOMYIICHBI CIICTYIOTUE
OIMMMUOKH: ONBIT TPOBOAWICS B HEPANMOHATIBHBIX YCIOBHSX, YTO TMPHUBEIO K
MOJIYYCHHIO PE3YyJIbTATOB C OOJIbIIEH MOTPEIIHOCTHIO, WM B OTYETE OBLIN JTOMYIIEHBI
B 0OIel CIOKHOCTU He Oojiee NBYX OMMOOK (B 3amHCSAX €IUHMI], U3MEPEHUSX, B
BBIYHCIICHUSX, Tpadukax, TabmuIax, cxeMmax, aHajiu3e IMOTPEHIHOCTeH W T. 1) He
NPUHITUITHAIBHOTO JUISI JaHHOW paboTHI XapakTepa, HE TOBJIMSBIIMX Ha pe3yibTaT
BBITIOJIHCHUSI, WM HE BBHINOJHEH COBCEM WM BBIMIOJHEH HEBEPHO aHAIIN3
MOTPENTHOCTEH, WM paboTa BBITIOJHEHA HE TIOJHOCTHIO, OJHAKO 00hEM BBHITIOJIHEHHOMN
JacTH TaKOB, YTO ITO3BOJISICT TOJYYHTh TMPABWIBHBIC PE3YNbTaThl M BBIBOJBI TIO
OCHOBHBIM, TPUHITUITHAIHHO BaKHBIM 3371a4aM paOOThI;

OTMETKa «2» CTaBHUTCS, €CIU: paldoTa BHIMIOJIHEHA HE TIOJHOCTBIO U 00BEM
BBITIOJITHEHHON dYacTH pa0OThI HE TIO3BOJIIET CJEJaTh IMPABUIbHBIC BBIBOJABI, HWIIH

Ha6J'IIOI[eHI/I}I, OIIBITBbI, UBMCPCHUS, BBIYUCIICHHW:A, ITPOU3BOANIINCH HCIIPABUIIBHO, UJIN B



X0J€ paboThl M B OTYETE OOHAPYKWINCh B COBOKYIHOCTH BCE HEAOCTATKH,
OTMEUEHHbIE B TPEOOBAaHUAX K OLEHKE «3»; B TEX ClyyasxX, Korjaa oOydarouiuiics
MOKa3ajl OPUTMHAIBHBINA M HanboJiee PallMOHANBHBINA MOAX0/ K BBIMOIHEHHIO PaOOTHI
U B Ipolecce padoThl, HO HE M30€XaJd TeX WJIM HMHBIX HEIOCTATKOB, OLEHKA 3a
BBIIIOJIHEHHE PAOOThl MO YCMOTPEHHIO YYHUTENSl MOXET OBbITh IOBBIIIEHA 10

CPaBHCHHIO C YKAa3aHHBIMHU BBIIIIC HOPpMaMMH.

[IpakTnyeckass pabora — ¢dopMa caMOCTOSTEILHONH paboThl OOyYalOMUXCS IO
OMOJIOTHH, KOTOpas MpEAroJiaraeT BBHINOJHEHUE MPAKTUYECKUX YIPaKHEHUH IS
3aKperieHusl, yriayOJIeHUsT U Pa3BUTUS TEOPETUUYECKUX 3HAHUN Ha MPaKTUKE MO
3aIaHUI0 U TOJI KOHTpoJieM yuutens. [Ipaktudeckas pabora MOXKET COCTOATH U3
Ja00paTOPHBIX  OMBITOB, PEIICHMS  3ajlad, ONPEACICHUS  CHUCTEMaTHYeCKOM
MPUHAJIEKHOCTA PACTEHUW WM >KUBOTHBIX, 33JaHMM HAa NPUMEHCHUE 3HAHUU B
peabHBIX CUTyallUsIX M Ip. DTambl MPOBEICHHUS IMPAKTHYCCKOW padOThI, a TaKKe
OIICHUBAaHUE BapbUPYIOTCS B 3aBUCHMOCTH OT THIIa paboThl. B ciyuyae mabopaTopHbIX
OTBITOB TMPAaKTHYECKYI0 pPadoOTy Iejaecoo0pa3HO OIEHUBATh MO KPUTEPUSIM IS
71a00paTOpHBIX paboT, B CiIydae peIIeHUs 3a1ad CISAYeT UCIOIb30BaTh KPUTCPUH IS

OLICHUBAHUWA 3a1a4 U T. A.

[IpomexxyTouHas arrectalus W HUTOroBoe¢ oOleHuBaHUE. DOpMON  SBISIETCS
KOHTpoJibHasg paborta. ConaepKaHUE KOHTPOJBHOW paldOThl  OOYyCIIaBIMBAETCS
tpeboBanusiMu OI'OC u OOII g5 monydyeruss uHGOPMAIIMU U CTETIEHU TTOJITOTOBKU
yueHukoB TpeboBanusiMm OPII no Ouonoruu. KoHTponbHas paboTa MOXKET BKIIOYATh
TECTOBYI0 YacTh M OLEHUBATHCS IO KPUTEPUSM TECTOBBIX 3aJaHUM, 3aJaHusl C
pa3BepHYTHIM OTBETOM, B TOM 4YHCIIe OHMOJIOTHUYECKUE 337auu (MMEIOT MPOMHCaHHbIE
KPUTEPHUH U OLIEHUBAIOTCS MaKCUMabHO 3 Oainamu). Kputepun oneHnBanus 3aaHuil
C pa3BEPHYTHIM OTBETOM CJIEYIOLIHE:

3 Oamma BBICTABISACTCS 3a TIOJHBIA TNPAaBUIBHBIA OTBET, BKJIIOYAIONIUNA BCE

HEO0OXOIMMBIE JIEMEHTHI (TpH U 00JIee) U HE CoJIepKalIid OMOJIOTHYECKUX OITHOOK;



2 Oajyia BBICTABIIACTCS B CIydae, €Clid B OTBETE COJEPIKUTCS OT MOJOBUHEI (2/3) no 3/4
AJIEMEHTOB, YKa3aHHBIX B ATAJIOHE, U OTCYTCTBYIOT OMOJOTUYECKHUE OIINOKHY;

1 OammoMm OICHWBAETCS BBIMOJTHEHUE 3aJlaHUs B TOM Clydae, €CIU B OTBETE
JIOIYCKAIOTCS HE3HAUUTEIbHbIE OMOJIOTMYECKHE HETOYHOCTH, pacKpbiBaeTrcs OT 1/4
(1/3) mo mosoBUHEI (2/3) IEMEHTOB;

0 OayioB BBICTABISETCS MPU OTCYTCTBUM OTBETA, HAIMYMM OTBETA HE HAa BOIPOC
3a/IaHUs WU TPYOBIX OMOJIOTHYECKUX OITHOOK.

HtoroBoe orieHHMBaHWE MOXKET MPOBOAUTHCS KaK B NMUCBMEHHOW, TaK M B YCTHOM
dopme. HtoroBas mpoBepka HeOOXoJAMMa HE TOJBKO JJIsi TMPOBEPKU 3HAHUMN
oOy4Jaronuxcsi, HO W IS ONpPEACIICHUS CTCIICHW OBJAJCHUS WHTEIUICKTYaTbHOU |
MPaKTUYECKON JIESITEIHHOCTHIO. Y CTHAs MPOBEPKa MOXKET OCYIIECTBIATHCS B (popme
3auera WM 3K3aMmeHa. JlJis ycrnemHoN MOoJAroTOBKH YCTHOM MpoBepKe oOydwaromuecs
JOJDKHBI C Havasla U3y4YeHUs 3HATh KPUTEPUHU U TPeOOBAaHMSI K YPOBHIO MTOATOTOBKH T10
kaxaoil teme. [lucbmeHHasi mpoBepka MpoOBOAUTCS B (OpPME KOHTPOJBHOM pabOThI
WIM WTOrOBOTO TeCTHpOBaHUA. B 3aBUCMMOCTH OT 00beMa KOHTPOJIUPYEMOTO
Marepuansa M TPOJODKATEIBHOCTH €r0 H3Yy4YeHHUS BBIICTSAIOT (OPMBI HUTOTOBOMH
IIPOBEPKH: TEMAaTHYECKYI0, 3a TOJIyTOJue, roJl, UTOTOBYIO aTTECTAlUI0 32 CPEIHIO0

LIKOJTY.

Ucnonp3zoBanne 1upoBeIX 00pa30BaTeIbHBIX PECYpPCOB (CPEACTB 00y4YeHUS,
MPEJICTABIICHHBIX B AJIEKTPOHHOM (opmare) ya00HO, TOCKOIbKY UMEET BCTPOCHHYIO
CUCTEMY OILICHMBAHUS U MPHU UCIOJB30BaHUM MIPOBEPEHHBIX PECYpPCOB 0OECIICUMBAECT

MOJIHOLICHHYIO TTPOBEPKY MO HEOOXOIUMOMY OJIOKY 3HAHUM.

[IpoekTHast nesTeIbHOCTh (OPMHUPYET Y OOYYaAIOIMIUXCS CIIOCOOHOCTH JCHCTBOBATH
CaMOCTOSTEIIbHO, MHUITMATUBHO M OTBETCTBCHHO, MCIIOJIL3Ys MPEIAMCTHBIC 3HAHUS B
KaueCcTBe MHCTPYMEHTA JUIsl PEIIeHUs MpoOsieMbl. YueOHast MPOEKTHAs NESITEIbHOCTh
HalpaBjeHa Ha TOJyYeHHE CyYOBEKTHBHO HOBBIX 3HAHMM WM oOoraiieHue

COOCTBEHHOI'0 OINbITa OOyYaromerocs Mmpu o0s3aTeIbHOM HCIOJIb30BaHUN HAYYHBIX



METOAOB TO3HAaHWS npupoAbl. OHa [OKHA 3aBEPIIATBCA MATEPUAIBHBIM U
IPUMEHUMBIM MPOAYKTOM — MAKET, MOJI€JIb, OTUETHBIC MAaTEPUAIIBI.
[TocnenoBaTenbHOCTh OCHOBHBIX ACHCTBUM MPH BHIMOJIHEHUH IPOEKTA!

1. [TogroToBUTENBHBIN ATAN (MAES MPOEKTA).

2. Opranu3aioOHHbIN JTaIl.

2.1. IInanupoBaHue IESITEILHOCTH.

2.2. cnionHeHue MpoeKTa.

3. DTan npeAcTaBIeHUs TOTOBOrO MPOIYKTA.

4. DTan OLEHKHU MPOoIecca U pe3yJbTaTOB PaOOTHI.

OO0s3aTeIBHBIM YCIIOBUEM NMPOEKTHOM JEATEIbHOCTU SIBJISIETCS BEJECHUE JHEBHHKA, B
KOTOPOM OTpa)katoTcsi BC€ OTambl pabOThl, 3aJayd g KaxJaoro JTama |
POCIEKUBACTCS aITOPUTM PabOThl Haja MpoekToM. OleHnBaHUE MPOEKTHON PabOTHhI
OCYILIECTBIISIIOTCS. TIPU  TOMOIIUA pa3paOOTaHHBIX KpuTepueB. Kpurepuum wmoryt
pa3zpabateiBaThcsi B OO wim opranuzaiuei, Ha 0a3e KOTOPOW MPOXOJUT KOHKYPC

IMPOCKTHLIX pa60T. Bo3moxxHbIe KPUTCPHUH OICHKH HpOGKTHOﬁ pa6OTBII

Jran DJIeMEHTHI ATana KonnuectBo Cymma OansoB 3a
0aioB JTal

[ToaroroButenbHbIN | DopMyTUPOBKA 0-3 11

aTal pOOJIEMBI

Omnpenenenue nenun | 0-2

®opmar npoaykra | 0-2

3agaun NpoekTa 0-2

Ouenka 0-2

HEOOXOUMBIX

pecypcoB
Opranuzarnuonnsiii | CocraBienue miana | 0-3 21
ATan paboTHhI

Pabora c|0-5

uHdopmaruen




Coznmanue poaykra | 0-10

Beneune nuesuwuka | 0-3

IIPOEKTa
Otan Coneprxanue 0-5 15
HpeACTaBICHUS BBICTYTUICHUS

[TpesentabenpHoCcTh | 0-5

MPOAYKTa
[IpuMeHUMOCTh 0-5
MIPOTyKTa

DTan OLICHKH Pednexcus 0-10 10

JIns BBICTABJICHUST OTMETKH 3a MPOEKTHYIO JEATEIbHOCTh MOXHO NPUOETHYTHh K
CTaHJapTHOM IIKaJje rnepeBoja 0ayioB B OLEHKY:

OTMETKa «5» BBICTABIISIECTCS, €ClIM oOy4Jaronuiicss Habpan cymmapHo 57-49 6anos;
OTMETKa «4» BBICTABIISICTCS, €CJIM cyMMa O0ajuioB coctapisieT 48—40 0anios;

OTMETKA «3» BBICTABJISIETCS MpU cymme O6aiioB 39—28 6aios;

OTMETKa «2» BBICTABIISACTCS, €CJIM 00y4Jaroluiicss Habpas 27 6ajaoB U MEHBbIIIE.

HccnenoBatenbckast — AESATENbHOCTh  HalpaBlieHAa Ha  M3y4eHHE  OOBEKTHUBHO
CYIIECTBYIOIINHN SIBJICHUN, 0OBEKTOB HIIU MPOILIECCOB (HAIPUMEp, TPUPOIHOE SBICHHUE
— ¢otocunres). MccnenoBanue B Ouosoruu Oa3upyeTcs Ha HKCIEPUMEHTAIBHBIX
METOJaxX TMO3HaHUA. Pe3yabTaToM HCCIeNOBAaHUS MOXKET OBITh MOJYYCHHOE HOBOE
(YCIIOBHO) 3HaHHME WM MOJENb Tpoiiecca/sBiaeHus. [locienoBaTenbHOCTh JTEUCTBUN
MIPY BBIMIOJTHEHUU HAYYHOTO UCCIICIOBAHUS:

1. BeiOop TeMbl uccienoBanus (MOMCK UMEIOIIUXCS TPOTUBOPEUHHA).

2. [locTaHoBKa 11e7H U 3a]1a4 UCCIIeT0BaHUSI.

3. O630p nuTepaTyphl MO BEHIOPAHHON TEME.

4. BpiOOp METOJOB HCCIIEOBaHHUS M pa3paboTKa aaropuTMa SKCIEPUMEHTAIBHOM

ACATCIBHOCTH.



5. IlpoBenenue wuccnenosanus. llpomecc Bkio4aeT cOOp AaHHBIX, IPOBEICHUE
AKCIIEPUMEHTOB, HAOJIIOICHUI WK OMPOCOB.

6. Wntepnperanus pe3yabTaToB. BkiouaeT o0paOOTKy CTaTHCTUYECKUX TaHHBIX,
BBISIBJICHUE 3aKOHOMEPHOCTEM W CPAaBHUTENBbHBIA aHalW3 C [OPEeAbIIYyLHIMMU
HCCIIEIOBAHUSIMU.

7. Odopmienne padbotel. OdopmieHre BKIIOYAET CTPYKTYpUpPOBaHUE MaTepuala,
NPaBWIbHOE UWUTHUPOBAHME HMCTOYHHUKOB M MPEICTABICHUE AAHHBIX B HArJSIHON
dopme (rpaduku, TabIULIBI).

OneHnBaHNEe UCCIIEI0BAaHUS JIOJDKHO OCYIIECTBIATHCS B COOTBETCTBUN C KPUTEPHSIMH,
pa3paboTaHHBIMU B 00pa30BaTEIbHON OpraHU3allMy WIM OpraHu3aiuei, IpoBOIsIIeH
KOHKYPCBhI HCCIIEIOBATENbCKUX palboT. OIlLIEHMBAaHUE HCCIEN0BATENbCKUX pPadboT
BO3MOYXHO OCYIIECTBJISTh B COOTBETCTBUM C MPHUBEJACHHBIMHU B TAOIHIC KPUTEPUSIMU

OLICHUBAaHUA UCCIICA0OBATCIIBCKUX pa60T.

Otan paboThl DJIEMEHTHI dTarna bamer CymMma GamioB 3a
aTan

Tema dopmyIHpoBKa 0-2 6
UCCIIEOBAHUS POOIEMBI

AKTYyaJIbHOCTh 0-2

MCCIICJIOBAHUS

DopMyUpOBKa 0-2

UCCIIEIOBATENBCKOIO

BOTIpOCa
enpb 1 3anaun DopMynupoOBKa 0-2 4

enu

CootBerctBue 3amxay | 0-2

1171 PaboThHI
O630p CocraBieHue 0-3 5
JTUTEPATypHI CIIMCKa U

PaBUIILHOE




LUTUPOBAHUE

HCTOYHHNKOB

JloCTOBEpPHOCTH 0-2

HCTOYHHNKOB

MeTtonasl CooTBeTCTBHE 0-3 3
HACCIIEJOBAHU METOIOB LEeIu

paboThI

[IpoBenenue COop maHHBIX 0-2 5

VCCIICTOBAHMSI [IpoBenenue 0-3

OKCIICPUMCHTA

NuTepnperanus CraTuctuyeckas 0-2 6
pe3yJbTaToOB 00paboTka

pe3yJIbTAaTOB

Brisasienue 0-2

3aKOHOMEPHOCTEM

CoOTBETCTBUE 0-2
TIPEABIAYIITAM
HCCIIEIOBAHUSAM TIO

TEMC

Odopmiienne YHUKaTBEHOCTD 0-2 4

paboTHI TEKCTa HE MEHee

70%

[IpeacraBnenne B | 0-2

HaTrJISAHOM hopme

JI71s1 BBICTABJICHUSI OTMETKH 3a UCCIIE0BATEIbCKYIO IEITEIbHOCTh MOKHO TPUOETHYTh
K CTaHJIapTHOM IITKaJie TIEpeBo/ia OAILTIOB B OIICHKY:

OTMETKa «5» BBICTABIISIETCS, €CliM oOydaronuiicss Habpan cymmapHo 33—28 6aios;
OTMETKA «4» BBICTABJISICTCS, €CJIM CYyMMa COCTaBJsieT 27—22 6aJlioB;

OTMETKa «3» BhICTaBIseTCS Npu cymMme 21—-16 6amnos;



OTMETKA «2» BBICTaBJISICTCA, CCIIN Ha6paH0 15 6annoB ¥ MEHBIIIE.

Pednexcus, camoorienka

OcHoBHast 3agada (OPMHPYIOIIETO OLEHUBAaHUS — pa3BUTUE pEQIIEKCUH U
CaMOOIICHKM OOydaromuxcs. YuuTenb, oOecreunBas Ha YpOKaxX perysipHYIO H
IOCTOSTHHYIO OOpaTHYIO CBSI3b, MOTUBUPYET OOYYalOUIMXCS COBEPUICHCTBOBATH CBOE
oOyueHue, OCO3HaBaTh KPUTEPUM OLECHUBAHUS, BOBJIEKATbCA B CAMOOLICHKY M
pednekcuro. ODPhEeKTUBHBIMM  TpHEMaMU  PA3BUTHS  CAMOOIIEHKH  SIBJISIFOTCS
UCIIOJb30BAaHUE YEK-TMCTOB (MJIM JIMCTOB CAaMOOLIEHKH) MPAKTUYECKH Ha KaXKJIOM
YpPOKE M OTYETOB IO CaMOOLICHKE [0 MTOraM HECKOJIbKMX YPOKOB WJIM HUTOraM
M3y4eHUsl TeMbl. YEeK-JIUCTBI MOTYT NIpeAJiaraThCsl B pa3inuHoi (hopMe B 3aBUCUMOCTH
oT (opMbI ypoKa M XapakTepa uzydyaeMoro marepuana. Camas npocras ¢popMa — 3TO0
TabnMIa, B KOTOPOM Moj oOmMM Ha3BaHHEeM «YUTO y3HaIu M 4YeMy Hay4HJIUCH)
HEPEUYMCIICHbl 33Jauu ypoKa, KOTOpble (HOpMYIHPYIOTCS B AEATEIBHOCTHOM (hopMme:
3Ha10 (HOpMyITy WM 3aKOH, TOHUMAaI0 (PU3NYECKHUI CMBICT BEJIMYMH, MOTY Pa3InyaTh,
MOTY pacmno3HaTh, MOTY MPUBECTU MPUMEPHI, MOTY OOBSICHUTh, MOTY PEIIUTH 33]ady,
MOTY COCTaBUTh IUIaH omnbpliTa M T. H. llpy 3TOM B KaxaoM ciy4ae yMeHHUE
«MPUBS3bIBACTCA» K KOHKPETHBIM JJIEMEHTAM COJIepKaHus ypoka. Pe3ynbrarhbl
aHaJdM3a YEK-JIMCTOB TMO3BOJISIIOT  BBIABUTH  3aTPyJHEHUs OOydalomMXcid U
3aIJIaHUPOBATh MHANBUIyAJIbHYIO KOPPEKLMOHHYIO pabOTy Ha MOCIEAYIOINX YPOKax,
a TakXe BBLACIUTH pPe3ynbTaTbl (YMEHHs), KOTOpPbIE€ OCTAINCh HE OCBOECHHBIMU
MHOTUMH O0YyYaroUIMMHUCS KJlacca, U 3allIaHUpOBaTh NOMOJIHUTEIbHBIE 3aJaHUs IS

(bopMHpPOBaHUS STUX YMEHUM MPU padOTe HA CIAETYIOMINX YPOKaXx.

6. PabGouass mporpamMmma cocTaBieHa ¢ ydeToM mporpammbl Bocmutanus Y OO
«ITerpoBckas mKoay».
[IpakTrueckas peanu3anus LEJIM W 330a4 BOCHUTAHUS OCYIIECTBISIETCS B PaMKax

CJIEYIOIUX HAMPAaBJICHUIA BOCIIUTATEILHON pabOTHI IITIKOJIBI:

No Ha3BaHUE MOJYJIEW BOCIIUTATEIILHOMN JIETEIIbHOCTU




«OCHOBHBIC IIKOJIBHEIE AcCIa»

«IIIKOJIBHBIA YPOK»

«DKCKypCUm»

«IIpodopuenTanus»»

«OpFaHI/ISaHI/I}I HpeﬂMeTHO-HpOCTpaHCTBGHHOI?I CpCaAbD»

«IO0OueliHbie 1aThD)

~N| o o B W N

«TBopueckasg W MHTEIUIEKTyalbHasi Cpella B IIKOJIE U B COLHUAIBHON

cpelne 0OoJIBIIOTO TOPOIa

oo

«I1IxonpHBIE MEANA-PECYPCHI»

«ConmanbHOE MapTHEPCTBOY»

10

«3I[OpOBaH OKpyzZKaromiasa cpcaa — 3IIOpOBI:Iﬁ OpraHu3Mm: B3aNMOCBA3b U

B3aUMOBJIMAHUCH

11

«IIpodunakTruka u 6€30MaCHOCTHY»
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