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MHNOACHUTEJBHASA 3AIINCKA

[Ipennaraemsrii kypc paccuutaH Ha 35 uacoB (1 4Wac B Hemen0), OH MONAEPKUBAET U
yrayonseT 0a3oBble 3HAHUS 1O OMOJIOTHH U HANpaBJieH HAa (OPMHUPOBAHHUE U PA3BUTHE OCHOB-
HBIX YU4E€OHBIX KOMIIETEHIINH B XO/I€ PELICHUS] OMOIOTHUECKUX 3a1aY.

Konuenuun npozpaymmst KypcazakirovaeTcsi B TOM, YTO OCHOBHOH aKIIEHT Kypca CTaBUT-
Csl HE HA TIPHOPHUTETE COAEPXKAHMS, & Ha MPUOPUTETE OCBOCHUS YHUAIIMMUCS CIOCOOOB Aeii-
CTBHIA, HE HAHOCS yIIepd caMOMy COAEPIKAHUIO, T.€. PA3BUTHUIO MIPEIMETHBIX U MEKITPEIMETHBIX
KOMITETEHLIMH, YTO HAXOIUT OTPAKCHHE B KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuaiax EI'D. Kypc
TECHO CBSI3aH C YpOoKaMu oOmIel OHOJOTHH U COOTBETCTBYET TpeOOBaHUSM | OCyHaapCTBEHHO-
ro CTaHAapTa.

AxmyaipHocms yMEHUS peIlaTh 3a7add 10 OMOJIOTHH BO3PAaCTaeT B CBS3H C BBEICHU-
eM EI'D mo Ouonorum, a Takxe C Te€M, YTO HEOOXOIUMO MPUMEHSTh 3HAHUST HA TPAKTHKE.

Pemenne 3amay mo OMOJOrMM JaeT BO3MOXKHOCTH JIydlle IMO3HATh (yHIaMEHTaJbHbIE
00Ie0NONIOrNYeCKHe TTOHITHS, OTPAKAIOLINE CTPOCHNE U (PYHKIMOHUPOBAHHE OHMOJIOTHIECKHX
CHCTEM HAa BCEX YPOBHSIX OPTaHU3ALMH >KU3HU.

Pemenne 3amau mo OMOJOTMM MO3BOJSIET TaKXKe YINIYOUTh M 3aKpeNUTh 3HAHUA 10
pasnenam  oOmel Ouomoruu. OTPOMHYI0 BaXXHOCTb B HENPEPHIBHOM OOpa3OBaHUM IMPHOO-
pETarT BOMPOCHI CAMOCTOSATENBHON pPadoThl yYalIUXCS, yMEHHE MBICIUTh CaMOCTOSITEIBHO
U Haxoauth pemeHue. CO3qar0TCs yCJIOBUS IJIsl MHAWBUAYAIBHOW U TpymIoBod ¢dopMm aes-
TEJNBHOCTHU ydammxcsi. Takoe coderaHue IBYX (OPM OpraHM3aIlUU CaMOCTOSITEIBHON pPaloThI
JaeT BO3MOXKHOCTh u(hepeHIIupoBaTh MOMOIIb, CIIOCOOCTBYET BOCIHTAHUIO B3aUMOIIOMOIIN
u koyekTuBm3Ma. Co3zaer Takke yCIOBHS sl OOyUYeHHs] y4alquxcs CaMOKOHTPOJIO H Ca-
MOOLIEHKEe. JTO (POpMHUpPYET TBOPUYECKOE OTHOLICHHE K TPyAy BaKHOE U YesoBeKa JIF0OOH
npodeccuu M ABISETCS BAXKHBIM  YCJIOBHEM YCIEIIHOTO, KAYECTBEHHOI'O BBINOJIHEHHS UM
CBOUX OOSI3aHHOCTEH.

[TonGop mMaTepuanoB s 3aHATHH OCYLIECTBISIETCS HAa OCHOBE KOMIIETEHTHOCTHO - OpHU-
€HTUPOBAHHBIX 3a[JaHUH, HATIPABJICHHBIX HA Pa3BUTHE TPEX yPOBHEH 00yUYEHHOCTH: PEIpoOay K-
TUBHOTO, IPUKJIATHOTO H TBOPYECKOTO.

Lenu:

« ConeticTBoBaTh (POPMUPOBAHUIO MPOUYHBIX 3HAHUH MO OOwEel OuoNorUU, YMEHUH U
HABBIKOB PEIIEHHs 337a4, B TOM 4ucie npu npoxoxnennn [ HMA.

« O000ImHTE, CHCTEMATU3UPOBATh, PACIIMPUTD U yIIyOUTh 3HAHUS yYAIIHXCsT CHOPMHUPO-
BaTh/aKTyaJIM3UPOBATh HABBIKU PEIICHUs] OMOJOTMYECKUX 3a/a4 Pa3IMYHbIX THIIOB.

o JlaTh y4eHHUKY BO3MOXKHOCTb PEajJM30BaTh CBOM WHTEJUICKTYaJIbHbIE U TBOPUYECKUE CIIO-
COOHOCTH, UMEIOINNECS 3HAHUS U YMEHHS B JPYTUX O0JACTSAX NESITEIbHOCTH MPH BBIIOJIHEHUU
NPOEKTHOH paboThI.

o JlaTh yueHHKY BO3MOXXHOCTb OLIEHUTb CBOM CKJIOHHOCTH M MHTEPECHI K JAHHOW 00NacTH
3HAHUS

Jadauu:

1.®@opmMupOoBaTh CHCTEMY 3HAHUI IO TJIABHBIM TEOPETHUYECKUM 3aKOHAM OHUOJIOTHHL.

2.CoBepLICHCTBOBATh YMEHUE peIlaTh OHOJOTHMYECKHE 33aJa4d PErpOAyKTUBHOIO, MPH-
KJIAAHOTO ¥ TBOPYECKOIO Xapakrepa

3. PazBuBaTh  KJIFOUEBBIE KOMIIETCHLUH y4eOHO - MO3HABaTENbHbIC, WH(POPMALIMOHHBIE,
KOMMYHUKATHUBHBIE, COLUAJILHBIE.

4 PazBuBaTh OMOJNIOTMYECKYI0 HMHTYHLUIO, BBIPAOOTaTh OMPENEJCHHYI0 TEXHHUKY, YTOOBI
OBICTPO CHIPABUTCA € NPEAJIOKEHHBIMH HK3aMEHAIIOHHBIMU 3a/1aHUSIMHL.



Bbrnaromapst peanmuzanun nporpamMmsl paxKyJIbTATUBHOTO Kypca TMOANEPIKUBACTCS U3yUEHHUE
Ouosoruu Ha 3a1laHHOM CTaHHapTHOM yposHe. Kypc «Pemenne 6nonornyeckux 3agayuy momora-
€T 3aKPEeNHTh U YIIIyOUTh YPOBEHb 3HAHHH 1O OMOJIOTHH, TPUMEHUTD 3TH 3HAHUS MyTEM pelle-
HUs Omosyormueckux 3anad. OCyIecTBISIETCs] JIMYHOCTHO-OPHEHTHPOBAHHBIA MOAX0A B 00yde-
HUH. TO €CTh YUUTBIBAIOTCS MHANBHIY AJIbHBIE CKJIIOHHOCTH M CIIOCOOHOCTH YYaIlIUXCs U CO3/1a-
IOTCS1 yCJIOBUS U151 00yUEHUs] MX B COOTBETCTBHHU C NMPOECCHOHANBHBIMUA HHTEPECAMHU.

Cmpykmypa npozpammot.

ConepskaHue mporpamMmbl BKIIFOYAET 3 OCHOBHBIE pa3fena; pelleHrne 3aaad M0 MOJIEKY-
JspHON OMOJIOTHH, peIIeHHe 3a/4ad MO LUTOJIOTHH, PELUICHUE 3a7ad 10 FeHETHKE, JaHHbIC pas-
JeJTbl ACNIATCS HA TEMBI, M KaXKaas TeMa (paKkyJIbTaTUBHOTO Kypca SIBIISIETCS MPOAODKEHHEM Ky p-
ca 6uonorun. OCHOBHOH THIT 3aHITUH - TPaKTUKyM. J{71s1 HanboJee yCnemHoro yCBOSH!sT MaTe-
pHaia IIAHAPYIOTCS pa3InIHbIe (POPMBI pabOTHI C YUAIIMMHUCS: pa3sHooOpa3Hbie Gopmbl padoThI
C TEKCTOM, TECTaMH, BBIMOJHEHHE TBOPUECKMX 3afaHui. Ha KakqoM 3aHATHH y4aIuMmcsi peKo-
MEHJy€TCsl Cepus 3aJaHUH, YaCTh KOTOPBIX BBITIOJHIETCS B KJIACCE, & YaCTh - JOMa CaMOCTOsI-
TenbHO. Kype peannsyer KOMNETeHTHOCTHBIN, AEATENbHOCTHBIH U WHAMBHAYAJbHBIA MOIXOA K
o0yuernto. JlesATenbHOCTHBIN MOAXO PEeaTM3yeTCsl B MPOLIECCe MPOBENECHUSI CAMOCTOSITEIBHBIX U
NPAKTUIECKUX Pa0OT € yHAIIMMUCS, COCTABIISIET OCHOBY Kypca. [lesTeIbHOCTh YUUTENSI CBOIUT-
Csl B OCHOBHOM K KOHCYJIBTHPOBAaHHIO yYaIIHXCs, aHATU3y M pazdopy Hambojee mpoOIeMHBIX
BOMPOCOB M TeM. MHnuBuay anuzanus oOy4ueHHs TOCTUTAETCs 3a CUET UCTIOIB30BAHUS B MPOLIEC-
ce O0yUeHUSI HeOaz02UYecKoil MeXHON0UY TUYHOCIHO-0PUEHMUPOBAHHO20 00pasosanus « IC-
V/{» (nupuBUAya bHBIA CTHIIb YIEOHOM AESATEIBHOCTH).

B nmoxroroBke u npoBeneHUN YPOKOB JAAHHOTO Kypca UCHONB3YETCSl MEXHON02UsL 300P0-
svecOepezaiougeco o0yyenus 1 60CHUMAHUSL. CO3TaHNE TICUXOJIOTHYeCKOro KoMm(popTa, CaHUTap-
HO-TMUIMEHUYECKUX YCIIOBUH, IBUTATENIbHON aKTUBHOCTH U IPYTHX KPUTEPHUEB, KOTOPBIE BIUSIOT
Ha yCIIEUTHOCTh B OOyUEHHH.

ILnanupyemblil pe3yJbTaT

B pe3yivmame npoxoscoenus npozpammsl Kypea odyuarouiuecs 001H4cHblL:
« Ucnonp3oBats odupie nprueMbl paboThl C TECTOBBIMH 331aHUSIMU  PA3JIMYHON CIOKHOCTH, OpPH-
€HTHPOBATHCS B IPOrPAMMHOM MaTepuaje, yMETh YeTKO (POPMYIHPOBATH CBOU MBICIIH
« YMeTb NPaBHIIbHO PACIPENENATh BPEMS IIPH BBITTOJHEHUH TECTOBBIX Pa0oT.
« O000ImaTh 1 MPUMEHSATh 3HAHUS O KJIETOYHO-OPTraHU3MEHHOM YPOBHE OPTaHU3ALUH JKU3HU.
« O06001mAaTe ¥ MPUMEHSITH 3HAHUSI O MHOTOO0Pa3uy OPTaHU3MOB .
« ComocTaBisiTh 0COOEHHOCTH CTPOEHUS U (PYHKIIMOHHPOBAHUS OPraHU3MOB Pa3HBIX LAPCTB.
o ComocTaBisiTh OHoJOrHUecKre 0OBEKTBI, IPOLECCHI ,ABJICHHS, MTPOSBILIFOIIUXCS HA BCEX YPOB-
HSIX OPTaHU3ALUH JKU3HH.
« YCTaHaBIUBATh [TOCIENOBATEIBHOCTD OHOJOTHYECKIUX OOBEKTOB, MIPOLIECCOB, SIBICHUI.
o [IpumensATh OMONOTUYECKHE 3HAHUS B MPAKTHUECKUX CUTYALUSX(IPAKTUKO-OPUEHTHPOBAHHOE
3a/laHue).
« PaboTaTh ¢ TEKCTOM M PUCY HKOM.
« O6001maTh U MPUMEHSITH 3HAHUS B HOBOH CHTYaITUH.
o Pemarp 3amaun mo nutonoruu 0a3oBOrO YPOBHS M MOBBILIEHHOTO HA NMPUMEHEHHE 3HAHUH B
HOBOW CUTYaLIUH.
« Pemarp 3amaum mo reHetrnke 0a30BOrO YpOBHs M NOBBIMIEHHOrO HA NMPUMEHEHHE 3HAHUI B
HOBOW CUTYaLIUH.
« Pemarp 3amaum  MonekynsipHO# Omonornu 0a30BOrO YPOBHS M MOBBIIIEHHOTO HA IPUMEHE-
HUE€ 3HAHUU B HOBOW CUTYaLIUH.



COAEP/KAHUE KYPCA

Beenenne — 2 1aca

1. Beeoenue 6 npeomem

Pecypcel yueOHoro ycnexa: 00yueHHOCTb, MOTHUBALHS, NTAMSITh, BHUMAHHE, MOJIaJIbHOCTb,
MBILIJICHHE, 1eATENbHOCTb. KOHTPOJIb, CAMOKOHTPOJIB.

MortuBalus Ha ycIiex: MaTpulia MHANBHAYJbHOTO yCIiexa, UHANBUAYaJIbHAS POTrpaMMa
pa3BuTHs 00IIEyUYeOHBIX HABBIKOB.

2. Pewenue 3a0au no meme

«Ocnosnvie ceoticmea scueo2o. Cucmemuas opeanuzayus sHcusnu»-1 vac

3akpenjeHue 0CHOBHOIO COICP:KAHUS TEM B X0/1€ PellleHHsi OHOJIOrHYeCKHX 3a1a4:

Bbuonorus - Hayka 0 )KM3HU U €€ 3aKOHOMepHOCTsX. [Ipenmer, 3anaun, METOIbI U 3HAUEHHUE
Oounonoruu. Cesi3p OMOJIOTHH C APYTMMH HAyKaMH, €€ MECTO B CUCTEME €CTECTBEHHOHAYYHBIX U
OMONOrNYeCKUX TUCLUILINH. buonorus B cucreme KyabTypbl. Mecto Ouonoruu B popMupoBa-
HUH HAYYHOTO MHPOBO33PEHHS U HAYYHOH KapTHHBI MHPA.

OcHoBHbIe mpu3HaKH kuBoro. OnpeneneHne MOHIATUS «CKU3HbY. buonormueckas dopma
CYLIECTBOBAHMS MAaTEPUH. Y POBHH OPTaHU3ALNH KUBOW MAaTEPUH U IPUHLMITBI UX BBIICICHHUS.

OcHosnble nousitusi. buonorus. XXuzup. OCHOBHBIE PU3HAKYU JKUBOTO. YPOBHU OpraHu-
3auuu xKuBOH Marepun. Meronsl n3yuenus B Ouonorun. Knerka. Tkanb. Opran. Opraamsm. Ilo-
nyJsinus 1 BuA. buoreonienos. buocgepa

Pa3zpen 1. Pemenue 3agau no reme «MoJiekyasipaasi 0M0JIorusi»-6 4acos

3akpenyeHue 0OCHOBHOIO COAePKAHUS TeM B X0/Je pelieHusi 0HOJOrHYeCcKHX 3a1a4:

1. Xumuueckuit cocmas kniemxu. Heopeanuueckue eeugecmea.

XuMudeckue 3JeMEHTbl U UX posib B KjeTke. Heopranuueckue BellecTBa U UX pOJb B
JKU3HEAESITeIbHOCTU KJIeTKU. Bosia B KileTke, B3aMOCBSI3b €€ CTPOEHUs], XUMUYECKUX CBOWCTB U
Oouonornueckoii ponu. Conu HEOPraHUYECKUX KUCIIOT, UX BKJIAA B 0OOeCrieueHNe JKU3HEACATEb-
HOCTH KJIETKH M TOAAep:kaHue romeocrasa. Monsl B kieTke, ux QyHKIun. OCMOTHYECKOE aB-
JICHHE U TYProp B KJeTke. by pepHbie cCHCTEMBI KIETKH.

2. Xumuueckuii cocmag knemxu. Yeneoowt. Jlunuow.

VYTneBoabl B JKU3HENEATENIbHOCTH PACTEHHH, )KUBOTHBIX, TpuboB U Oaktepuil. CTpyKTyp-
Hble U (PYHKIMOHAJIbHBIE OCOOCHHOCTH MOHOCAXapua0B M ANCAXapHIOB. buomnomumeps! - moim-
caxapuibl, CTPOSHHE U OHOJIOTHYECKAs POJIb.

Kupbr n aunuael, 0COOEHHOCTH UX CTPOCHUS, CBSI3aHHBIE C (PYHKLIMOHAIBHON aKTHBHO-
CTBIO KJIETKH.

3. Xumuueckuii cocmas kiemku. benxu.

Oprannyeckune BemecTsa kieTkd. buonommmeprr — Oenku. CTpyKTypHash OpraHU3anys
OenkxoBbIx MoJeKkyJ. CBoiicTBa OenkoB. JleHaTypauust u peHaTypauusi — OMOJOTHYECKUN CMBICIT
U 3HaueHHe. PyHKuMU OETKOBBIX MOJIEKYJ. DPEepMEHTHI, X pOJib B OOECHEUeHHH IMPOLECCOB
xu3HeaesrenpHocT. Knaccudukamus pepmMeHTOB

4-5. Xumuuecxuii cocmae kremxu. Hyxneunoguie Kuciomol.

HyxnenHoBble KUCIOTEL, UX poib B kieTke. Mcropus usyuenus. JIHK — monekyna xpaHe-
HUsI HacnencTBeHHOH mHpopmanmu. CtpykrypHas opranmsauus JIHK. Camoynsoenmne JIHK.
PHK, ee Buap1, 0COOEHHOCTH CTPOESHUS U (PyHKLIIMOHUPOBAHHUS

AT® — OCHOBHOH aKKyMyJIATOp 3HEPrud B KieTke. OCOOEHHOCTH CTPOEHUSI MOJEKYJIbl U
¢ynkunu AT®. BuramuHsl, cTpoeHHe, HICTOUHUK NOCTYIUICHUS M POJIb B OPTaHU3ME U KJIETKE.

6. Tecmupoeanue no pazoeny «Monexynspnas duonocusn»

OcHoBHbIe MOHATHA. AMUHOKHCIIOTBI. AHTUKONOH. [ mapodunbHocTh. T'uapodoOHOCTS.
I'muxonporennel. I'yanun. [lenatypauus. JIHK. Konon. Kommnemenraprocts. Jlunonporennsr.




Jlokyc. MakposnemenTsl. MukposnemenTel. Monomep. Hykneonporennsl. Hykneorun. Ocmoc.
ITonumep. IlomunenTtua. Ilentunnas cesa3p. PHK. Tumun. ®@epmentel. LiuTosun. Ypanun.

MexnpeamerHsolie cBsizu. Heopranndeckas xumusa. XUMHYECKUE 3JIEMEHThI EpUOAUYE-
ckoii cucremsl [ 1. Menneneesa. Monbl (kKaTHOHBI M aHWOHBI). Boga u apyrue HeopraHudeckue
BELIlECTBA, CTPOCHUE MOJIEKYJ U cBoMcTBa. Jluccouunanus 31eKTponuToB. OpraHndyeckas XuMusl.
OCHOBHBIE TpYIIIBI OPraHUYECKUX coennHeHuil. bygepHrie pactBopsl. @usnka. OcMoTHIeCKOe
nasienne. Juddysust u ocmoc.

Pazgen 2. Pemenue 3aaa4 no teme «llurosorusi» -11 yacos

3akpenyeHue 0OCHOBHOIO COAePKAHUS TeM B X0/Je pelieHusi 0H0J0rHYecKHX 3a1a4:

1. Lumonocus kak nayxa.

IIpenmer, 3amaun 1 METOABI COBPEMEHHOM LIUTOIOTMU. MeCTO IUTOJIOTUN B CUCTEME €CTe-
CTBEHHOHAy4YHBbIX W OHoJormdecknx Hayk. Mcropusi passutust mmrosorusi. Teoperndeckoe u
MPaKTUYECKOE 3HAYEHHE [IUTOJIOMMUECKHUX UCCIEeOBAaHUM B MEAULIMHE, 3PaBOOXPaHEHUH, CEllb-
CKOM XO35IHCTBE, JeJie OXPaHbl IPUPOIBI U APYTUX cepax 4eTOBEUECKON NeATENbHOCTH.

Hcropus otkpeitue kietku. Knerounas teopus. OCHOBHbIE MOJIOKEHUS MEPBON KJETOU-
Hol Teopun. CoBpeMeHHas KJIETOUHas TEOpHs, €€ OCHOBHbBIE MOJIOKEHUs U 3HaUeHUue JUIs pa3BU-
TUs1 OMOJIOTHHL.

2. Cmpoenue kremru u €€ opeanouow.

[Tna3smarnyeckast memOpaHa u obosnouka kierkn. CtpoeHne MemOpaHsl KieTok. [IpoHuk-
HOBEHHE BEIIECTB Uepe3 MeMOpaHy KJIEeTOK. Buibl TpaHcmopTa BEIECTB Uepe3 LHUTOILIa3MaTH-
YeCKy0 MeMOpaHy KJIETOK (TaCCUBHBIM M aKTHBHBIA TPAHCIIOPT, 3K30LMUTO3 U 3HA0UNTO3). Oco-
OEHHOCTH CTPOEHHs 000JIOUEK MPOKAPHOTHYECKUX U HYKAPUOTUIECKHX KJIETOK.

[Muronnasma U ee CTPYKTypHble KOMIOHEHThl. OCHOBHOE BELIECTBO LUTOIIA3MBbl, €ro
CBOMCTBA U (YyHKIHH.

Anpo unTephazHoil KeTku. XMMHUYECKUI COCTaB U CTPOCHHE siipa. 3HAUEHUe siipa B 00-
MEHE BEIECTB U Mepeaave reHeTUUecKOor mH(popManuu. Sapeiirko, 0COOEHHOCTH CTPOSHHS U
¢byHKIMHU. XpOMOCOMBI, ITIOCTOSTHCTBO YHCHa U POPMBI, TOHKOE cTpoeHue. [IoHsATHe 0 KapHoTH-
nie. ["arionIHbIN 1 JUTUTOUIHBIH HA0OPBI XPOMOCOM.

Amnmapat ['ompmxu. CTpoeHue, paclooKeHHe B KIETKax *KMBOTHBIX U PACTEHUH, (yHK-
Uy annapara ['onbpku: CUHTE3 MOJIMCcaxapyuoB U JIMIUAOB, HAKOIUIEHUE U CO3pEBaHUE CeKpe-
TOB (O€NKHY, JIUMUBL, MOJUCAXaPUIbl), TPAHCIOPT BELIECTB, POJIb B (POPMUPOBAHUHM I1JIa3MaTH-
4ecKoil MeMOpaHbl u u3ocoM. CTpoeHue U QpyHKIUH JTH30COM.

Oupomnazmatudeckas cerb (JIIC), ee Tumbl. OCOOEHHOCTH CTPOEHUS arpaHyJIipHOM
(rmagkoit) u rpanynsapHol (tepoxosaroit) JIIC. 3Hauenne raagkoit JIIC B cuHTE3€ MOHCaxa-
pPUIOB W JIMMIUZOB, WX HAKOIUIEHMH W TpaHcmopre. JamutHas ¢yHkmmsa JIIC (vm3omsuus u
HEWTpanu3aLust BPpeIHbIX s KJIeTKH BernecT). PyHkuuu mepoxosaroil DIIC (yuactue B cHH-
Te3e OEJTKOB, B HAKOIICHUH OENKOBBIX MPOAYKTOB U UX TPAHCIIOPTE, CBSI3b C APYTHMH OPraHOH-
namMu 1 000JIOYKOM KJIETKH).

Pubocomsl, ocoOeHHOCTH CTpOeHHs 1 poJib B OnocuHTe3e Oenka. [lomnpubocomsi.

Baxyonu pacTUTEeNbHBIX KJIETOK, X 3HaueHue, cBsi3b ¢ JIIC.

[Tnactuapl: NEHKOIUIACTBI, XJIOPOIUIACTBI, XpomorutacTel. (OCOOEHHOCTH, CTPOCHHE W
¢ynkuu miactun. JIHK mnactua. [IpoucxoskaeHue XJIoporiacToB. BzaumHoe mpespaineHue
TIACTU.

MuTOoXOHAPHUH, CTpOeHHE (Hapy’KHAasi U BHYTPEHHSST MeMOpaHbl, KPUCTBI). MUTOXOHAPH-
anpHbeie JIHK, PHK, pubocomel, ux poib. @yHKIMHN MUTOXOHIPHHA. I MIIOTE3bI O MPOUCXOKIE-
HUHM MUTOXOHAPUH. 3HaueHNe BOZHUKHOBEHHUS KUCJIOPOIHOIO JIbIXaHHUS B 3BOJIIOLIUU.

Knerounslii nentp, ero crpoeane u pyHkunu. OpraHonas! qBukeHus. KieTouHble BKIFO-
YEeHUS] — HETIOCTOSTHHBIN OPraHOUA KJIETOK, OCOO€HHOCTH U (PYHKLIUH.

3.  @omocunmes



OObwmeH Bemects 1 Hepruu. [IoHITHE O TIACTHYECKOM U SHEPTETHYECKOM OOMEHe.

dotocunTe3. CBeroBas U TeMHOBas (a3bl POTOCHHTE3A, OCHOBHBIE MPOLIECCHI, MPOUCXO-
nsimue B 3T (pasbl. OCHOBHBIE UTOTH CBETOBOM (pa3wl - cuHTe3 AT®, BhIgENIEeHHE KHCIOPONa,
0o0pa3zoBaHNe BOCCTAHOBJIEHHOTO HUKOTHHaMHUnaaeHuHaunykneoruadocdpara (HAAD H2). do-
todochopunuposanue. CymmapHoe ypaBHeHHe (oTocuHTe3a. [lepBUdHbBIE MPOIYKTHI POTOCHH-
Te3a. POTOCHHTE3 U yPOXKAN CENbCKOXO3AMCTBEHHBIX KyJNbTyp. 1lyTH NOBBILIEHNUS MPOLYKTHUB-
HOCTH CEJIbCKOXO3sIHCTBeHHBIX pacTeHnil. K. A TuMUps3eB 0 KOCMHUYECKOM POJIH 3€JIEHBIX pac-
TeHUH. XE€MOCHHTE3 U €r0 3Hau€Hue B IPUPOE.

4.  Onepeemuueckuii obmen

DHepreTryecKuil OOMEH B KJIETKE U €ro OHOJIOTHUECKUH CMBICI. DTaIlbl 3HEPTETHUECKOTO
oOMeHa, MPUYPOUYEHHOCTh 3THUX MPOLIECCOB K OMPENENICHHBIM CTPYKTypaMm KJIETKHU. 3Ha4YeHHE
mMuTOXOHpHA 1 AT® B 5HEpreTHIeckoM oOMeHe.

5-7. buocunmes benxa

BbuocunTes O6enkoB B KiIeTke U ero 3HadeHue. Ponb reHoB B OnocunTese Oenkos. ['eHeru-
YeCKUH KO U ero CBOWCTBA. JTambl OnocunTe3a Oenka. Peakuyu matpudyHoro cunresa. Peryis-
s cMHTe3a O0enkoB. [ eH-perysTop, reH-oneparop, CTPYKTYPHbIE Te€Hbl, X B3aMMOJCHCTBHE.
[IpuHuMn 0OpaTHOMN CBSI3U B peryJisinuu (QyHKIMOHUPOBaHUS TreHOB. COBpEMEHHbIE MPENCTaB-
JIEHUsI O IPUPOJE TeH

8. Tunvr Oenenust K1eMOK

JKv3HEeHHBIN UK KJIETKU U ero dTanbl. [IoaroToBka KJIeTKU K JAeleHnto — uarepdasa, ee
nepuoabl (IPECHHTETHUECKUH, CHHTETUYECKHH, TIOCTCHHTETHYeCKi). Buonornueckoe 3HaueHne
uaTepdaszel. Amonto3. MUTOTHYECKHUN UKL

AMUTO3 U ero 3HaYeHne. MHUTO3 - LIUTOJIOTNYeCKast OCHOBA Oecroyoro pasMHokeHus. Pa-
36l MUTO3a, UX Xapakrepuctuka. CTpyKTypHBIE U3MEHEHUs] U (PU3HONIOrHYecKre OCOOEHHOCTH
OPTaHOMIOB KJIETKHU BO BPEMSI MUTOTUYECKOTO NeNeHus. BepeTeHo nenenusi, ctpoeHne u QpyHk-
MU HUTEHN BepeTeHa. buonornueckoe 3HaueHue MUTO3A.

Meiios - nuTosoruydeckas OCHOBa MOJOBOro pasMHokeHus. IlepBoe nenenue meiiosa, ero
(a3pl, UX XapakTEePUCTUKA. YMEHBIICHHE YUCJIa XPOMOCOM KaK pPe3yJIbTaT MEPBOTrO JEJCHHUS.
Bropoe nenenmne meiiosa, pasbl, UX XapakTepuCTHKa. bruonornueckoe 3HaYeHUE MeH03a.

9. becnonoe u nonoeoe pasmmnosicenue.

@DopMbI U CIOCOOB! Pa3MHOKEHUST OPTaHU3MOB. becrosoe pa3sMHOXKEHHE, ero BUIbI U 3Ha-
yeHue. [1onoBoe pasMHOXKEHHUE, €ro BUABI U SBOJIIOLIMOHHOE 3HaueHue. O0mmast XxapakTeprucTuKa
U 0COOEHHOCTH Pa3MHOKEHHsI OCHOBHBIX IPYIIIT OPraHU3MOB. Pa3BUTHE MYKCKHUX M KEHCKHX
TMOJIOBBIX KJIETOK Y JKHUBOTHBIX U PACTEHUI.

10. Onmoeenes — UHOUBUOYATbHOE PA3GUMIUE OPLAHUIMOB.

OnogoTBopeHue u ero Tunbl. OMIOAOTBOPEHHE U pa3BUTHE 3apOAblia Y *KUBOTHBIX. Oc-
HOBHbBIE 3TaIbl SMOPHOHAJIBLHOTO PAa3BUTHS JKUBOTHBIX. B3amMmozeilcTBue yacTell pa3BuUBarolie-
rocsl 3apojblia. bUOTeHeTUYeCKHil 3aKOH, €ro COBpeMeHHasi uHTeprperanus. [locTamOpuo-
HaJbHOE pa3BUTHE. BpeaHoe BiusHME alKOroJjsi, HHKOTHHA, HAPKOTUKOB, 3arpsi3HEHUS] OKPY Ka-
IOLIEH cpeabl Ha pa3BUTHE 3apOJIbIILA KUBOTHBIX U UeJIOBEKa.

OOm1ast xapakTepuCTHKa U OCOOSHHOCTH Pa3MHOXKEHHUSI BUPYCOB, OaKTEPHii, BOIOPOCIEH,
MOX000pa3HbIX, MANOPOTHUKOOOPA3HBIX, T'OJIOCEMEHHBIX, MOKPBITOCEMEHHBIX, TPHOOB U JIH-
maifHUKoB. CMeHa (a3 B )KU3HEHHOM LIUKJIE.

11. Tecmuposanue no pazoeny «l[umonocusy

OcHoBHbIe OHATHSA., ABTOTPO(BI. AMUHOKHUCIOTHL. AHA0ONM3M. ACCUMHIISALUS. AHTH-
konmoH. Anmapar ['onbmku. AKTHBHBIN TpaHCTOpT. A3podsl. baktepnodaru. buocunres Oenka.
Bpoxkenne. Bakyonb. Brimrouenus. [amionaasiii Habop XxpomMocoM. JUIionHbii HaOOp XpoMo-
coM. I'en. I'enernueckuii kon. ['enom. ['erorun. I'mppoduneHocTs. I'mapodobHOCTE. I mukonus.
I'mukokanukc. I'mukonporennst. I'pana. I'yanun. denatypauusa. HQuccumunsauusa. JIHK. [lpixa-
TenbHbIH  cyOcTpaTr. Knerounoe neixanue. Kapuornasma. Katabomusm. Kucnoponssriii starm.
Konon. Kommnnemenrtapnocts. Kpucra. Jlelikommactel. JInzocoma. Jlunmomporeuast. Jlokyc.




MakposnemenTsl. Matpukc. Matpuunbiii cunTe3. Metabonusm. Mukporpydouku. Mukpodu-
nameHTbl. MukpoanemeHnTel. MoHomep. Hykneonporeunsl. Hykneorua. Onepon. OpraHoupsl.
Ocmoc. Onepatop. Ilnactunpl. ITunouuTos. Ilonumep. Ilomunentua. Ilentunnas cesasp. Ipoka-
puotel. Penpeccop. Pubocomer. PHK. CITHUJl. Crpoma. CTpyKTypHBbIe TeHbL TpaHCISLUSL.
Tpanckpunuusa. Tpumner. Tunakonn. Tumun. ®@aronuro3. @epmentsl. XnopomnacT. XpoMa-
TuH. Xpomoruiact. Xpomocoma. Llentpuonu. Luromnasmarnyeckass memOpana. Llutosun. Vpa-
uu1. PorocuHTe3. XeMOCHHTE3. DK30MUTO3. JHIAOLUTO3. DHAOIIA3MATHYECKAs CETh. Dy KapHo-
Tel. Sapo. Anpeinko.

becrnonoe pasmuoxkenune. BereratusHoe pasmHoxeHue. 3urota. [lomoBoe pasMHOXKEHUE.
ITouxkoBanue. Anonrtos. JKusHeHHbll 1uka kietku. Cnepmarosonn. Cropa. Aiineknerka. AMu-
T103. Muto3. Meiio3. Llearpomepa. Unarepdasza. IIpodasza. Anadaza. Meradasza. Tenodasza. Be-
pereHo neneHus. busanent. I'enepaTuBHasa TkaHb. ['oMonoruuHbIe XPOMOCOMBIL. J[BOMHOE OILIO-
notrBopeHue. 3apoabimenblii Memok. Konbroranus. Kpoccunrosep. PenykunonHHoe neneHue.
Cnepmatorenes. OBorenes. JXusnennsnii nuki. 'ametodur. Criopodur. buorenerndecknii 3a-
koH. bnactyma. bnactomep. Omnonorsopenue. OHroreHe3. BHyTpeHHee OIIOAOTBOpPEHUE.
Hapy:xuoe omnmonorBopenue. 3apoabimeBble JucTKU. OpraHorenes. Ilaprenorenes. DmOpuo-
HaJbHOE pa3ButTHe. [locTamMOpuoHanbHOE pazBuTHe. DunoreHes. JxToaepma. DHTOAEpMA. Me-
307epma.

Me:xnpeamerHble cBsizH. Heopranuueckas xumus. XuMuueckue dJ€MEHTbl NEpHOANYE-
ckoii cucremsl [ 1. Menneneesa. Monb! (kaTHOHBI 1 aHHOHBI). Bona u apyrue HeopraHudeckue
BELIlECTBA, CTPOCHUE MOJIEKYJ U CBOMCTBa. [luccounanus 31aekTpoauToB. Opranudeckas XuMusl.
OCHOBHBIE TpYIIIBI OPraHUYECKUX coennHeHuil. bygepHrie pactBopsl. @usnka. OcMoTHIeCKOe
nasienne. Juddysus u ocmoc. borannka. OCOOEHHOCTH CTPOCHUS KJIETOK pacTeHuid. OTimuus
pacTeHuii OT JKUBOTHBIX. 3oosorusi. OcCOOEHHOCTH CTPOEHUS KIETOK JKUBOTHBIX. OTIUUMs KH-
BOTHBIX OT paCTeHUH 1 rpubOB

Bboranuka. OcobeHHOCTH CTPOEHUS M Pa3MHOXKEHHUS pacTeHUi. BereTatnBHOE pa3sMHOXKe-
nue. IlpusuBku. OpraHel pacTeHuid, ux crpoeHne u QyHkuyun. CTpoeHHe LBETKa — OpraHa ce-
MEHHOTo pasMHOkeHusi. Omnbutenue. 3oomnorus. OcoOOEHHOCTH pPa3MHOXKEHUS KHBOTHBIX pas-
JUYHBIX CUCTeMaTHuecKuX rpyni. CrocoObl OmIogoTBOpeHus y KUBOTHBIX. [TocTamOproHans-
HOE€ pa3BUTHE HACEKOMBIX. L[uKi pasBuTHs 3¢MHOBOAHBIX. AHaromus. OcobeHHOCTH 3MOpHO-
HaJIbHOTO Pa3BUTHS YeJOBEKa

Paszaen 3.Pemienue 3aaa4 no reme «I'eneruka»-11 yacos

3akpenjeHue 0CHOBHOIO COICPKAHUS TEM B X0/1€¢ PelieHUs1 OHOJOrHYECKHX 3a1a4:

1-2-3.  He3sasucumoe Hacnedosanue NpusHaKos

IIpenmer, 3agaun U MeToAbl reHeTUKU. OCHOBHBIE pa3fienbl FeHeTUKU. MeCTO TeHeTHKU
cpean OMOJIOTMUYECKUX HayK. 3HAYeHHE T'€HETHKH B pa3paboTke mpobiieM OXpaHbl MPHUPOIEL,
31PaBOOXPaHEHHUs], MEIULIMHBI, CENBCKOI0O XO3s1CTBA. I[pakTHueckoe 3Ha4eHNE FeHETUKH.

I"'Mennenp — OCHOBOMNOJIOXKHUK T'€HETHKH. MeTO T€HEeTHYECKOro aHajm3a, pa3padoTaH-
Hblll I . Mengaenem. I 'enernueckas cumBoauka. [Ipasuna 3anucu cxem CKpeLIuBaHUs.

HacnenoBanue npu MOHOrMOpUIHOM CKpeIIMBaHWU. [IOMUHAHTHBIE U PEIIECCUBHBIC MPHU-
3Haku. [lepBriii 3ak0H MeHaens - 3aKOH equHO00pasusi THOPUIOB MEPBOTo MOKOJIeHus1. BTopoii
3akOH Mennensa - 3akoH pacueruieHus. IIpaBuno yuctorsl ramer. LluTosornueckue OCHOBBI
paciieryieHust IPU MOHOTHOPUITHOM CKpeInuBaHuH. CTaTHCTUUECKUH XapaKTep PacIleTIeHHsL.

[TonsTue o renax u amnensax. @esorun u resorun. I'omo3urora u rereposurora. Pacmen-
JIEHHE IIPU BO3BPATHOM U aHAJIU3UPYIOIEM CKPEIUBAHUU.

Hacnenosanue mpu aurnOpunHoM ckpeurBanud. HezaBucumoe KOMOMHHMPOBaHHE He3a-
BUCHMBIX Map MPU3HAKOB - TPeTUHl 3akOH Menaensa. Llutonorudyeckne OCHOBBI HE3aBUCHUMOIO
KOMOWHHPOBAHMS NAp MPU3HAKOB.



4-3. Bsaumooeiicmeue annenvHuIxX U HeQNNEIbHBIX 2EHOB.

Hacnenosanue mpu B3aMMOJENHCTBUM aJIJIENIbHBIX TeHOB. Jlomunuposanue. HenonHoe no-
MuHupoBaHue. Konomauposanue. CeepxaoMuHupoBaHrue. MHOXKECTBEHHbIH allIeNNU3M.

BsaumopeiicTeue HeamnenbHbIX TeHOB. HoBoOOpasoBanust mpu ckpeuruBanuu. OcobeHHo-
CTH HAaclleZJIOBaHMs KOJIMYECTBEHHbIX Npu3HakoB. KommnumentapHocTs. Onuctas. Ilonumepus.
MHOXeCTBEHHOE AEHCTBUE IeHOB. lIpuMepel MHOXKECTBEHHOIO NEHUCTBUsS I'€HOB. BO3MOXKHBIE
MEXaHU3MBbI OOBSICHEHHUSI 3TOTO SIBJICHUS. | €HOTUI KakK LEeJOCTHAS MCTOPUYECKH CIIOYKUBIIASICS
cucrTema.

6-7. Xpomocomuas meopusi HACIeOCMBEHHOCHIL.

SIBneHue CcleMIEHHOrO HAacleA0BaHUs U OrPAHUYEHHOCTh TPEThero 3akoHa MeHzens. 3Ha-
yenue pabor T.I'MopraHa u ero WIKOJNbI B M3YYEHHH SIBJICHUS CLETUICHHOTO HACIEIOBAHMS.
Kpoccunrosep, ero duonornueckoe 3HaueHue. I eHernaeckre KapTbl XpoMocoM. OCHOBHBIE TIO-
JIOXKEHUST XPOMOCOMHOM Teopuu HacjencteeHHocTH. Brnaa mkonbsl T.I.Moprana B pa3paboTky
XPOMOCOMHOH TE€OPUH HACIEICTBEHHOCTH.

8-9. l'enemuxa noza.

I'enetuka nona. IlepBu4yHbIE M BTOPHYHBIE MOJOBBbIE MPU3HAKU. XPOMOCOMHAsI TEOPUs
onpeneneHus noia. 'omoramMeTHslll U rereporaMeTHbIN noJ. Tunel onpeneneHus nosna. Mexa-
HU3M NOJAEPKAHUs COOTHOLIEHU 1oJos 1:1. Hacnenosanne npu3HAaKoB, CUEMIEHHBIX C TIOJIOM.

10.  3Baxonomeprocmu uzmenyugocmil.

UsmenunsocTs. Knaccugpukanys M3MEHUYUBOCTH C MTO3ULIHN COBPEMEHHOH M'€HETHKH.

denorunuueckas (MonupUKAIMOHHAsI U OHTOTEHETHYeCKast) n3MeHYnBOCTh. HopMma peak-
LINH 1 €€ 3aBUCUMOCTh OT reHoTHna. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOJU(PUKALTHOHHON H3-
MEHYMBOCTH, BApUALIMOHHBIN PsAJl U BApUALIMOHHAS! KPUBas.

I'enoTunuyeckast (KOMOMHATHBHAS M MYTAlL[MOHHAs)) M3MEHUYMBOCTh. 3HaYeHHE KOMOMHa-
TUBHOW M3MEHYHBOCTH B OOBSICHEHUH 3BOJIOLIMOHHBIX MMPOLIECCOB, CEIEKLIUN OPTaHu3MOB. My-
TALIOHHAsl U3MEHYHUBOCTb, €€ BUAbL. MyTaimu, ux npuuuHsl. Knaccupukauus MyTauuii mo xa-
paKkTepy M3MEHEHHUs reHOTHIa (T€HHbIE, XPOMOCOMHBIE, TeHOMHBIE, [UTora3MaTnyeckue). Ilo-
CJIEICTBUS BJIUSHMS MyTareHOB Ha OpraHu3M. Mephl 3alIUThl OKPY KAOLENH Cpeabl OT 3arpsi3He-
HUSI MyTareHamH. 3akOH TIOMOJIOTHYECKUX PSIOB B HACHEACTBEHHOH HW3MEHYMBOCTU.
H.M.Basunosa. DxcrepuMeHTalbHOE NOJyUeHUE MyTaluil.

11. l'enemuxa uenosexa

I'enernka yenoseka. UeaoBek Kak OOBEKT Fr€HETHYECKUX HCCIIEAOBAaHUI. MeToab! u3y-
YEHUSI HACJIECTBEHHOCTH YEJIOBEKA: reHeaJOrnYeCKui, OJU3HENOBbIN, [IUTOreHETHYECKUM, TH-
OpuAN3aIUsT COMATUIECKUX KIIETOK.

HacnencrBenneie OoNe3HH, MX paclpoOCTpaHEHHE B MOMYJSILUSAX UeJoBeKa. Mephl
Npo(IIAKTUKH HACJIEACTBEHHBIX 3a00IeBaHNi yenoBeka. BpenHoe BiIMsHUE anKoros, HHKOTH-
Ha U HAapPKOTHMYECKUX BEINECTB HA HACJIEICTBEHHOCTb 4YeJIOBeKa. MeOUKO-reHeTH4eCKOe KOH-
cynbTHpoBaHue. Kputrka pacHCTCKUX TEOPHH € MO3ULUI COBPEMEHHON M€HETUKH.

OcHoBHble noHaTHA. ['eHeruka. ['ubpunonormueckuii meron. HacnencteenHocts. M3-
MEHYUBOCTb. Anjenb. AjbTepHaTuBHble npusHaku. I'enotun. ®@enorun. I'ereposurora. I'omo3u-
rota. ['ubpun. JloMuHaHTHBIA Tpu3HAK. PeriecCUBHBIN MpU3HAK. AHAJTU3UPYIOLIEE CKPELIUBa-
Hue. BossparHoe ckpemuBanue. lurereposurora. Iomurubpuntoe ckpemusanue. Komruinmen-
TapHOe aeilicTBue reHoB. Onucras. Ilonumepus. Ilneiiorponus. MHOXeECTBEHHBIN alenn3Mm.
Konomunuposanue. Ceepxaomunuposanue. Hernonnoe nomunuposanue. CueniieHHOe Hacaeno-
BaHue. I'pynnel cuermenus. Kpoccunrosep. KpoccoBepHble U HEKpOCCOBEpHbIE TaMeThl. AyTo-
coMmbl. ['ereporamerssiii nos. I'omorameTHsbIit nos. CLerieHHOE ¢ MoJIoM HaclenoBaHue. PeHo-
TUMIUYECKast U3MEHYNBOCTh. MonuuKaMOHHAsM3MEHYNBOCTh. BapuanTa. BaprainoHHbIN psif.
Bapuanmonnas kpusas. Hopma peakunn. OHTOreHeTndeckas: H3MEHUHMBOCTb. | eHOoTHIHUYEeCKas
W3MEHYMBOCThb. MyTalMoOHHass n3MeH4YnBOCTh. MyTanuu. Myrtarenst. 1'ennele mytanuu. 1’ eHoOM-
Hble MyTalul. XpOMOCOMHbIE MyTali. KoMOnHaTHBHAsE MI3MEHUYUBOCTD. LluTonnasmaTrinyueckas




U3MEeHUYNBOCTh. CTIOHTaHHBIC MyTaluH. JleTambHble MyTallui. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HACJIEICTBEHHON M3MEHUYHBOCTH.

I'enetnka 4enoseka. Haciencreennsle OonesHu. AnpOunn3M. biamsuenosslii Meton. Ie-
Mounus. ['ubpuamszanusi cOMaTHYECKUX KJIETOK. MeIUKO-TeHETHUeCKOe KOHCYJIBTUPOBAHUE.
Ionmupaxtunus. [lonyasuuMOHHBIA METOA.

Me:xnpeameTHble cBsi3H. Jkojorus. OxpaHa NpuUpoabl OT BO3IAEHCTBHUS XO351MCTBEHHON
JesTeNIbHOCTH YesioBeKa. Teopusi 3BONIOLMH. 3HaUeHHEe U3MEHUHMBOCTH B 3BOMOLMH. Du3HKa.
Honmsupyromee H3JIydeHHe, MOHATHE O 03¢ HM3JIyYEHHs] M OHOJIOTHUECKOH 3amure. XUMUsL.
OxpaHa npupozap! OT BO3AEHCTBUSA XUMUIECKHUX MPOU3BOJICTB.

Heopranunueckast xumus. OxpaHa npupoibl OT HEraTUBHOIO BO3AEHCTBHUS OTXOAOB XUMHU-
yeckux npou3BoacTB. ®Pusuka. Penrrenosckoe nznyuenue. [lonstue o no3e m3nydeHus u Ouo-
JIOTHYECKOMU 3aIIUTE.

TPEBOBAHUA K YMEHUAM U HABBIKAM
Yuawgueca oonorcnot 3namo:

« OCHOBHBIE TIOHSITHS MOJIEKYJIIPHON OMOIOTHH, IUTOJIOTUN U F€HETHKH,

« AJNTOPHUTMBI pEIICHHS 3a/1a4, He BXOJSIINE B 00sI3aTeIbHBII MHHIMYM 00pa3oBanus (6a30B0-
IO Y TMOBBIIIEHHOTO YPOBHS CJIOKHOCTH);

« Odopmnenue 3anad Ha Enqunom ["ocynapcTBEHHOM SK3aMeHe 10 OUOJIOTHH,

Ylmmuec;l 00J1ICHBL ymemnn!

« Pemate HecTaHmapTHBIE OMONOTHYECKUE 3a/1a4H, UCTIONB3YS PA3IUUHbIC ATOPUTMBI peLe-
HUS,
« Pemate pacuéTHple OMOJOrMYECKHe 3a7adud C IPUMEHEHHE 3HAHUH 110 XMMHUU 1 MATEMATHKE;
« YcraHaBIMBaTH NPUYUHHO-CIIEACTBEHHBIE CBSI3H, JeaTh 00OOIEH s, IOTIOIHITh U CHCTEMa-
TU3UPOBATH MTOJyYEHHBIE 3HAHMS,

o IlpumensTh 3HaHMS B HOBBIX U U3MEHEHHBIX CUTYaLMSIX,

+ Pemars Ouonorndeckue 3agauu pasHbIX yPOBHEH CIOXKHOCTH, COOTBETCTBYIOIIHE TPeOOBa-
HUsIM BY30B ecTecTBEHHO-Hay4YHOTO MPOQHIIS;

o Ilonmp30BaThCs pa3TUUHBIMU OCOOUSIMH, CIIPABOYHOM JIUTEpaTypoii, MHTEpHET-
HUCTOYHHUKAMU.
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