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1.1. HopmMaTuBHO-npaBoOBbIe JOKYMEHTbI

Pabouas nmporpamMmMa cocTaBiieHa Ha OCHOBE CJICIYIOLINX JOKYMEHTOB:
Konctutynusa Poccuiickoit @eaepanuu;
3akon Poccuiickoit @eneparu ot 29.12.2012 Ne 273-03"06 obpazoBanuu B PO";
IIpukaz MunuctepctBa mnpocsemenus Poccuiickoir ®enepammu ot 20.08.2020 N 442 "OO6
yrBepxkacHun llopsiaka opraHum3anMu M OCYLIECTBIEHHS OOpa30BaTEIbHOM JESTEIBHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMaM - 00pa30BaTEIbHBIM IPOrpaMMaM HaydalbHOI'O
00111ero, OCHOBHOTO OOIIETO U CpeIHero oo01ero oopazoBanus'";

@denepanbHbIil TOCYIApCTBEHHBIM 00pa3oBaTeNIbHBIA CTaHIAPT CpeIHEero oOIIero o0pa3oBaHMI,
YTBEP)KICHHBII npuka3oM MunHucTepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepauun ot 17
Mast 2012 r. Ne 413 (manee - ®I'OC COO)

ITpuka3z Munucrepcrsa npocsemenus P® or 12 asrycra 2022 r. Ne 732 "O BHeceHUH U3MEHEHM
B (eliepaibHbIil TOCYJapCTBEHHbIM 00pa30BaTeNbHBIA CTaHAAPT CPEAHEro obuero oOpa3oBaHus,
YTBEPXKACHHBIN NpuKa3oM MuHucrepctBa odpasoBanusi U Hayku Poccuiickoit @enepanuu ot 17
mast 2012 r. Ne 413"

[TocranoBnenue I'maBHOro rocynapcTBeHHoro canutapHoro Bpada P® or 28.09.2020 N 28 "O6
yrBepxaeann  CanlluH  2.4.3648-20 "CanutapHO-3IHAEMUONOTHYECKUE TpeOOBaHUS K
OpraHu3aliyi BOCIIMTAHU U 00yUYEeHHUs, OTAbIXA U 03/JOPOBICHUSA JAeTel U MOJoaeKN"

Ycra MBY COI 3ATO 3Bé3nublit

[Tpumepnas pabouass mporpamMma no Ouwosoruu juist  10-11  kmaccoB o001ieoOpa3oBaTenbHbBIX
yupexaeHnii(0a30Bblii ypoBeHb), omyOinkoBaHHas uznarenbcTBoM «llpocsemenue» B 2022 rony.
[TpumepHOIi IporpaMMbl cpeHero (MOJIHOT0) 001ero oopasoanus (MPoGUILHBINA YPOBEHB) U
[Tporpammel cpeanero (oaHoro) oduero oopasosanus rno ouosoruu 1ig 10-11 knaccos
(mpo¢ubHbIM ypoBeHs) aBTopa B.b. 3axaposa, 2015 ., HOTHOCTBIO OTpakarollel coiepxKaHue
[TprimMepHOIi MporpaMMmsl, ¢ JOMOJIHEHUSIMHU, HE MPEBBIIIAIONUMEI TPEOOBAHNUN K YPOBHIO
HOJArOTOBKU 00yYaroImuXcs. .

10. YVuebnsiit urag MBY COIII 3ATO 3BE3aHbIii.

1.2.00mas XxapakTepucTUKAa y4eOHOTr0 NpeaMera

VYuebubiii npeamer «buonorus» mnpu3BaH 00€CHEUYUTh OCBOEHHE OOYYarOIUMUCS
OMOJIOTUYECKUX TEOpUA M 3aKOHOB, WJAEH, NPUHIUIOB M MpaBWI, JEXKallUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTHHBI MHUpPA, 3HAHUA O CTPOEHHHM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYyJAlHUH, OUOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIINUXCS
HAyYHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBaHUSAX B OMOJOTHH, MPHUKJIAJHBIX acleKTax
Ouosiornyeckux 3HaHui. s pa3BUTHSA U MOAJepkaHUS MHTEpeca OOydarolMXcsi K OHOJIOTHH
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COIEPKaHUU POrpaMMBbI O
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHWEW CTAHOBJICHHS W Pa3BUTHS TOW WM WMHOU
o0yacTi OMOJIOTUH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B peIlIeHHE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

1.3. lleau u 3a1a4u peau3alum U COAEPKAHMUS NPeIMeTa

IJeny v3ydenus ydeOHoro npeamera «buonorus» Ha yriyOoaéHHOM YpOBHE — OBJIAJCHHE
O0yJaroIUMUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpTaHW3allid JKUBBIX CHCTEM
Pa3HOTo paHra v NpuoOpeTeHNne YMEHUI UCIIOIb30BaTh 3TH 3HAHUS B ((OPMUPOBAHUM HHTEpECA K
orpeneN€éHHON 001acTH MpOo(ecCHOHATBHONW AEATENbHOCTH, CBSI3aHHON ¢ Ouosormeil, wim x
BbIOOpY y4eOHOT0 3aBeIeHHs I TPOAOIKEHUS OHMOIOrHYecKOro 00pa3oBaHMsL.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriyOnéHHOM YpOBHE
o0ecrneunBaeTcs peleHueM CIEeIYIOINX 3a0ay:

OocBOoeHHE OOy4YalOIIMMHUCA CHUCTEMBbl  OWOJIOTMUECKUX 3HaHUK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHLENIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBHIIaXx,
COCTaBJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOT'000pa3uu U OCOOCHHOCTSAX OWOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOIMYJISAIUs, BU],
ouoreoreHo3, Ouocdepa); 0 BBIJAIOMIMXCS OTKPBHITHSAX W COBPEMEHHBIX HCCIICAOBAHUSIX B



OHoJIOTHUY;

O3HaKOMJIEHHe  oOyyaromuxcs C  METOJaMHM  TO3HaHUS  KMBOM  NIpUPOABL:
HCCIIEI0BATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAayK (MOJIEKYJISIPHOM U KJIETOYHOM OuoJoruu,
SMOPHOIOTUY M OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEIEKIMH, OMOTEXHOIOTUN U CUHTETHYECKON
OuoJIOrMM,  TAJCOHTOJOIMH,  HKOJOTHM); METOJAaMM  CaMOCTOSITEIBbHOIO  IPOBEACHUS
OMOJIOTHYECKUX HCCIeoBaHUNH B Jabopatropun W B mpupoie (HabirogeHue, H3MEpEeHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJicHUuE OOYYaroIMMUCS YMEHHUSIMM: CaMOCTOSITEIbHO HAaXOJWUTbh, AHAJIU3UPOBATh U
HCIOJIb30BaTh OMOJIOIMYECKYI0 HH(OPMAIHIO; [10JIb30BaThCs OMOJIOTMUECKOW TEPMUHOJIOTHEH U
CHMBOJIMKOI; yCTaHABJIUBATh CBA3b MEX/Y pa3BUTHEM OMOJIOTUU U COLIMATBHO-3KOHOMUYECKUMU
1 9KOJIOTHYECKUMH TIPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATH OCIEICTBHSI CBOCH IESATEILHOCTH MO
OTHOIIEHHIO K OKPYXAaIoLIeH IPUPOTHOI cpesie, COOCTBEHHOMY 3[0POBBI0 U 3I0POBBIO

OKpY’KaloIIUX JIt0Jei; O0OOCHOBBIBaTH W COOJIIOJATh MEpbl NPOPHIAKTUKUA HHQPEKIHMOHHBIX
3a0oseBaHU, NpaBUia TOBEACHUS B HIpupoie H obecrnedeHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEEATSIFHOCTH B YPE3BBIUAMHBIX CUTYalUsX MPHPOJHOTO W TEXHOTCHHOTO XapaKTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYaIOIUXCs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBIAIOLIMMHCS OTKPBITHSAMH W COBPEMEHHBIMU HCCIICJOBAHUSMHU B OHMOJIOTHH,
pemaeMpIMi €10 TPOOJIEMaMH, METOJOJIOTUEH OHOJIOTMYeCKOr0 HCCIIEIOBAHUS, MPOBEACHUS
SKCHEPUMEHTAIbHBIX MHCCIICAOBAHUM, peIlIeHUus OHOJOrMYeCKMX 3aj1ad, MOJEIUPOBAHUS
OMO0JIOrNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHKUE Y OOYUYaAIOMIMXCS EHHOCTHOTO OTHOIIEHHS K JKUBOW NMPHUPOJE B LEJIOM U K
OTHCNBHBIM €€ OOBEeKTaM U SBICHHSM; (OPMUPOBAHHE DKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEHl KylbTypbl NMOBEAECHUS B MPUPOJE; MHTErpalMd €CTeCTBEHHO-Hay4HBIX
3HAHUIM;

npuodpeTeHne 00yJaroIUMHUC] KOMIIETEHTHOCTH B PAllMOHATIFHOM IPUPOIOTIONB30BaHUH
(cobnroieHne TmpaBWJI TOBEACHHMS B IMPHUPOJE, OXpaHbl BHUIOB, 3KOCUCTEM, OuOCheEpHI),
COXPAaHEHMH COOCTBEHHOI'O 3/0pOBbS U 3/0POBbS OKPY)KAIOLIMX JIIOJEH (coOdroAeHuss Mep
npodUIAKTHKH 3a00J1€BaHuil, oOecriedeHrue 0€30MacHOCTH KU3HEAEATEIIbHOCTH B Upe3BhIYalHBIX
CUTYalHsAX TMPUPOJTHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMS OMOIOTHUECKUX
3HAHU U YMEHUH B OBCEIHEBHOM )KU3HU;

CO3/IaHH€ YCJIOBMM JUII OCO3HAHHOTO BbIOOpa OOy4YaIOIIMMUCSH HMHIWBHYaJIbHOU
o0pa3oBaTeNbHON TpaeKTOpUH, CHOCOOCTBYIOLIEH mocieayroueMy MnpodeccuoHaIbHOMY
CaMOOIIPEICIEHUIO, B COOTBETCTBUM C WHIMBHIYaJIbHBIMH HHTEPECaMU U MOTPEOHOCTAMHU
peruoHa.

OOmiee 4ymuCIIO YacoB, OTBEJACHHBIX Ha H3Y4eHHE OHOJIOTMH Ha YIIIYyOJIEHHOM YpOBHE
cpenHero obmiero oopasoBanus, cocrarisieT 170 gaca: B 10 kiacce — 68 yaca (2 vaca B Heziento),B
11 xnacce — 102 gaca (3 gaca B HeJelN0).

OT100p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEICTB 00yUEHHSI OMOJIOTHH OCYIIECTBIISIETCS
¢ yu€ToM cnenu(uKu ero CoJepKaHWs W HAIPaBICHHOCTH HA TPOJIOJDKEHUE OMOIOTHYECKOTO
00pa3oBaHMs B OpraHU3ALMIX CPEeIHEro NMPO(heCCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUsL.

OO0s3arenbHBIM yCIOBHEM IpU OOy4eHHU OMOJIOTMM Ha YriyOJIEHHOM YpOBHE SIBISETCS
MPOBEACHUE JTA0OPATOPHBIX M TPAKTUYECKUX paboT. Takke ywyacThe OOydYarOIIMXCS B
BBINOJIHEHUU MIPOEKTHBIX U y4eOHO-MCCIEJ0BATENLCKUX PabOT, TEMaTHKA KOTOPBIX ONpeAeseTcs
YUUTEJIEM Ha OCHOBE UMEIOIIUXCS MAaTePUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX
YCIIOBHH.



2.ConepxxkaHue U3y4aemMoro npeamera
10 kaace
(2 yaca B He1eJ110)

CopepxaHue IpPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IIPOBEPKY
rocygaapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OMONIOTHSI — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku U u3ydaeMble UMHU MpoOiembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MTOMCKOBBIC HAyYHbIE UCCIIEIOBAaHUS B OMOIOTHH.

3nayenue OuoMoruM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, ceszannbie ¢ Guonorueil. 3HaueHne OMOJIOTUU B IPAKTHUYECKOM J1EATEIbHOCTH
YEJIOBEKa: MEUIIMHE, CEIIbCKOM XO035ICTBE, IPOMBIIIIEHHOCTH, OXPaHe IPUPO/IbIL.

JdemMoHcTpanuu

[loptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V. I'apseii, I'.
Mennens, B. U. Bepuanckuid, U. I1. [TaBnos, U. 1. Meunukos, H. U. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUHU C IPYTMMHU Haykammy», «CuctemMa OMOIOTHYECKUX
HayK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUYeHHE

JXKuBble cuctembl Kak npeaMeT u3ydeHus: 6uosoruu. CBONWCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTb, CIOXHOCTb MW YHOPSAOYEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, CAMOOPraHHU3alus, CaMOBOCIPOMU3BEIEHUE, Pa3apakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoOBHM OpraHu3alyHl JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, HOIYJIALIMOHHO-BUIOBOH, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uocdepnsiil. IIporeccsl, MpoucXosmue B KUBbIX cucTeMax. OCHOBHBbIE MPU3HAKU KHMBOTO.
XKuznp kak opma cymectBoBaHus MaTepuu. Hayku, nsydaromiyie >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alnu.

N3yuenne xuBbIX cucteM. Metoasl Omosnoruueckoil Hayku. HaOmionenue, usmepeHue,
JKCIIEPUMEHT, CHCTEMaTu3alus, MeTaaHanu3. [loHaTme o 3aBUCMMOM W HE3aBUCUMOMU
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mposepka runore3. Hymesas
runore3a. [lonsTue BEIOOPKHU U €€ AocTOBepHOCTh. Pazopoc B Ouonoruueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH TOJYYEHHBIX Pe3ynbTaToB. [IpUuMHBI MCKaXXeHUs! pe3ybTaTOB SKCIEPUMEHTA.
[loHsATHE CTATUCTUUECKOTO TECTA.

JdemMoHcTpauuu

Tabmuiet u cxembl: «OCHOBHBIE TIPH3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBOMCTBA )KUBOU MaTepun», «Y pOBHH OpraHU3ALNH KUBOU NpUpoAbl», «CTpOoeHHE KUBOTHOU
KJIETKN», «TKaHU )KUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEUECKOIr0 OpraHu3May, «broreoneHnos3y,
«buocdepay, «MeToIbl H3ydeHUs! )KUBOU TTPHUPOIBIY.

O6opynoBanue: 1ab0paTopHOE 000PYIOBAHUE JIJIsl TPOBEICHUS HAOIOICHUI, U3MEPECHH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonb3oBaHuEe pa3IMYHBIX METOJOB MPU H3YUYEHUU >KUBBIX
CHCTEMY». C UCIIOTIb30BaHUEM 000pyaoBaHus «Touku poctay

Tema 3. buoJiorusi Ki1eTKku

Krnerka — cTpykTypHO-(QyHKIIMOHANbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MTOJIOXKEHUS COBPEMEHHOMN KJIETOYHOW TEOPHUH.

Mertoapl MOJIGKYJSIPHOM H KIETOYHOM OHMOJIOTMH: MHMKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ  MEYCHBIX aToMoB, auddepeHnraibHOoe IEHTPUGYTUpPOBAHUE,



KYJIbTUBUPOBaHHUE KIIETOK. M3yuenue @uKCupoamnHvlx Kiemok. DJIEKTPOHHAs MHUKPOCKOIMS.
Kongoxkanvnasn mukpockonus. Bumanvnoe (npusicusnennoe) usyueHue Kiemox.

JdemMoHcTpanuu

[Toprpersr: P. I'yk, A. JleBenryk, T. IIsann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuis! u cxeMbl: «CBETOBOM MUKPOCKOI», «QIEKTPOHHBIA MUKpOCKON», «McTopus
Pa3BUTHSA METOJOB MUKPOCKOIIUI.

OO6opyioBaHue: CBETOBOM MHUKPOCKOII, MUKPOIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U
OaKTepHATIbHBIX KIETOK.

IIpakTnyeckas padora «3ydeHue MeTo10B KIETOUHOM Ononoruu (Xxpomartorpadus,
anexTpodopes, mupdepennranbaoe nenTpudyruposanue, [ILP)».

Tema 4. Xumuyeckasi OpraHu3amus KJIeTKH

XMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOIJIEMEHTHI. Bona u e€ ponb

KaK pacTBOPHUTENS, pEareHTa, ydyacTUE B CTPYKTYPUPOBAaHUM KIIETKU, TEIUIOPETYJISALUU.
MuHepasibHbIE BEIIECTBA KIIETKH, UX OHOJIOTHYecKasi pojib. Poiib KaTHOHOB M aHMOHOB B KJIETKE.
Opranuueckue BelecTBa KIETKU. buonorndyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
cocTaB 0enkoB. CTpyKTypbl 6e1K0BOM MoseKyibl. [lepBuuHas cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTuyHas, yeTBepTUUHas CTpyKTyphbl. JleHarypanus. CBoiicTBa OEIIKOB.
Knaccudukanus 6enkos. buonornyeckue Gpynkunu 6enkos. /IpuoHul.

VYraeBoasl. MoHOCaXxapuabl, AUCAXaPHIbL, OJUTOCaXapy bl ¥ oinucaxapuabl. OOmui mian
CTpoeHUs U PU3NKO-XMMHUYECKHE CBOMCTBA YIIeBOJ0B. brojornueckue QyHKIMH yTiIeBOIOB.

Jlunuaer. I'unpodunsHO-TUAPOPOOHBIC CBOMCTBA. Knaccudukammss  nummmoB.
Tpurnuuepunsl, pochoaunuiel, BOCKH, crepouasl. buonornueckue ¢pyHkumuu aunuaos. Oo6mme
CBOMCTBa OMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMbIKaHMIO,
MTOJTYITPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotel. [IHK n PHK. Crpoenne HyknenHoBbIX KuciaoT. HykiaeoTumsl.
[Tpunuun kommiiementapHoctu. IlpaBwiio Yapradda. Crpykrypa JIHK — nBoitHas cnmpains.
Mectonaxoxaenue u ouonornueckue pynkuu JJHK. Bunst PHK. ®@yuxuun PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B MmoJiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBI€HHbIE NEPEeHOCUYHMKM, HX (YyHKIMM B KIeTKe. [lpyeue
HYKeo3uompugocgpamol (HT®D). CexksenupoBanne  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosiorus: OMOXMMHUYECKHE U OMO(HU3MYECKHE HCCIEOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJeKkyd. Modenuposanue cmpykmypvl u QyHKyui
Ouomonexyn u ux komniekcos. Komnvromeprulii Ou3auin u opeaHuyecKuil Cunme3 OUOMONEKY U UX
HeNnpupoOHbIX AHANO208.

JdemMoHcTpauuu

[Toptpertsrt: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEKHUBOM  IIPHUPOIE»,
«Pacnipenenenne XuMUYECKUX IEMEHTOB B KUBOU IPUPOACY.

Tabmuuer u cxemsl: «llepuognueckass TaOnMIla XUMHYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBbI», «BemiectBa B coctaBe opraHu3mMoBy», «CTpoeHHE MOJIEKYINBI OeKay,
«CTpyKTypbl OETKOBOWH MOJEKYNbl», «CTpoeHHE MOJEKYN YrieBoAoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HyknenHoBble KUCIOTB», «CTpoeHne Moiekyasl ATD».

Ob6opynoBaHue: XUMUYECKas IOCy/a U 000pyAOBaHHE.

JlabopaTopHas padora «O0HapyKeHHE OCIKOB C TOMOIIbIO KaY€CTBEHHBIX PEAKITHIN.

JlabopaTopnasi pabora «lccienoBaHne HyKIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.



Tema 5. CTpoenne n pyHKIHMH KJICTKH

Tunbl kieTok: sykapuoTHYeckas M INpokapuoTuueckass. CTpyKTYpHO-()YHKIMOHAJIbHbIE
00pa3oBaHMS KJICTKH.

CrpoeHue mnpokapuoOTHUECKOW KieTku. Kietounas creHka OakTtepuii U apxei.
OcoOeHHOCTH CTPOEHUS TeTepOTPOPHOIN M aBTOTPO(PHOI MPOKAPHMOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n (pyHKIMOHMPOBAHUE dyKapUOTHUYecKoW KieTkH. [lnazmaTuueckas memOpaHa
(mmasmanemma). CTpykTypa IIa3MaTH4ecKod MemOpaHbl. TpaHCHOPT BEIIECTB  4epes
IUIa3MaTUYecKyl0 MeMmOpaHy: maccuBHBIA (nuddysus, obneru€unas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIM aKTHBHBIN TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota
HaTpUI-KaJIMeBOro Hacoca. DHIOLUUTO3: IMHOLUUTO3, aronuro3. Jk3onuro3. Kiierounas creHka.
CrpykTypa 1 (YHKIMH KIETOYHON CTEHKH pacTeHUH, rpuOoB.

Huromnna3zma. Iluto3onb. Ilutockener. JIBuxeHue nutomiaszmMbl. OpraHOUAbl KIIETKU.
OnHomMeMOpaHHBIE OpraHOUAbI KIETKH: 3HpomIazMaTnueckas cetb (OIIC), anmapar 'ombmaxkwy,
JM30COMBI, MX CTpoeHHe U (yHKIMU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOUJOB KIIETKH.
CrpoeHue TrpaHyJIIpHOrO pETUKyiyMa. Mexanusm nanpaeénrenus o6enkoé 6 IIIC. Cuntes
pactBopuMbIXx ~ OenkoB. CuHTe3  KIETOYHBIX MemOpaH. [nmaakuii  (arpaHyJsispHBIi)
sHI0MIa3MaTHUecKuil petukynyMm. CekperopHas QyHkuus annaparta ['onbku. Moougurkayus
benxos 6 annapame I'onvoacu. Copmuposka benxos ¢ annapame I onvocu. TpaHCTIOPT BEIIECTB
B KieTKe. Bakyonu pacturenbHbix ki1eTok. Knerounsrii cok. Typrop.

[loniyaBTOHOMHBIE OpraHoOM/bl KIJIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodxcoenue
mumoxouopuu u naacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHApMM M 1iactuA. IlepBUdHble, BTOPUYHBIE U CIIOXKHBIE IJIACTUIBI
(OTOCUHTE3UPYIOUIMX AYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEHKOIUIACThl  BBICIIHX
pacTeHui.

HememOpanHnbie opranoupl kiaeTku CTpoeHHe W (QYHKIIMM HEMEMOpPaHHBIX OPraHOM]I0B
KIeTku. Pubocombl.  [lpomescymounvie  unamenmol. MukpopuiaMeHTsl. AxmuHosbvie
MuKkpoghunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIEMOK.
Muxkporpybouku. Knetounslii nentp. CTpoeHue M JBUKEHHME KIYTUKOB U PECHUYEK.
Muxkpotpy6ouku 1uTorasmel. LlenTpuons. benku, accoyuuposannvie ¢ MUKpoguiamenmamu u
Mukpompybouxkamu. Momopuvie benxu.

Snpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKU, UX CTPOEHHE W (YHKILHUU.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPacHoOOKEHHE XPOMOCOM B MHTEpP(ha3HOM
sanpe. Jyxpomamun u 2emepoxpomamut. benku XpoMaTUHa — TUCTOHBL. J[umamuka sodepHou
06010uKU 8 MUumo3ze. HoepHulii mparcnopm.

Knerounsle  BiitoueHus.  CpaBHUTENbHAs  XapakTEPUCTHKA  KJIETOK  DYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynmuc.

Tabmuupr 1 cxembl: «CTpO€HHE JYKAPUOTHYECKON KIeTKH», «CTpoeHHE KUBOTHOU
KJIEeTKW», «CTpOeHNE pacTUTENBbHON KIETKN», «CTpOEHHE MUTOXOHAPUNY, «Snpo», «CTpoeHune
MIPOKAPUOTHYECKOMN KIETKU.

C wucnonb3oBanueM obopynoBanus «Toukum poctay 1UGPOBOIL MHUKPOCKOII,
MHUKpPOIIPENapaThl paCTUTEIbHBIX, KUBOTHBIX KJIETOK, MUKpOTIpenapaTsl OaKTepUalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHue cTpOeHHS KJIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTuyeckas padora «/3yyeHue cBONCTB KJICTOYHON MEMOpaHbI».

JlabopaTopnasi pabora «/ccienoBanue 1uiasmMonu3a M JEIUIa3MOJIN3a B PAaCTUTEIbHBIX
KJIETKaX».

IIpakTnueckas padora «/3ydyeHne IBUKEHUS LIUTOILUIA3Mbl B PACTUTENIBHBIX KIETKAX).



Tema 6. O0MeH BelecTB U NpeBpallleHUe FJHEPIUHU B KJIeTKe

AcCUMWISIIMSL U TUCCUMUWIISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BElIeCTB:
aBTOTPO(HBIN U reTepoTpoPHBIN. YUacTHe KHCI0poaa B OOMEHHBIX MpoIleccax. JHEPreTUIecKoe
obecnieyenue kietku: npespamienue AT® B 0OMeHHBIX nporeccax. epMeHTaTUBHBINA XapaKTep
peaknuii KIeTouHOro MeTabonn3mMa. GEepMEHTHI, KX CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTiinuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaln3aTopoB. beiaku-akTuBatopsl u
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEaKIUN OT pa3IUuYHbIX
(hakTopoB.

[lepBHUuHBIl CMHTE3 OpPraHMYECKHX BellecTB B KieTke. dDorocunTe3. Anokcueenmviii u
oxcueennbvlll  omocunmes y obakmepui. Ceemocobuparowue nueMeHmsvl U NUSMEHMbL
peakyuonHozo yeumpa. Ponb XiopomnactoB B mporecce GorocuHTe3a. CBeToBas M TEMHOBas
¢dazel. @omoovixanue, Cs., Ca u CAM-munvi ¢pomocunmesa. lIponykTHBHOCTh (HOTOCHHTE3A.
Bnustane pa3nuaHbIX GaKTOpPOB HA CKOPOCTh (OTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUGUIUPYIOIIHE
OakTepuu, Kene300aKTepun, cepoOaKkTepru, BOAOPOAHbIC OaKTepuH. 3HAaUeHUE XEMOCHHTE3A.

AHarpoOHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHUsI U MX MCIIOIb30BaHUE
YEeIIOBEKOM. AHAIPOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO30YIUTEIH
0ose3Hel.

AdpoOHBIE OpraHU3MBL. JTambl YHEPreTHUecKoro obOmeHa. [loAroTOBUTENBHBIN ATall.
I'mukonau3 — 6eCKUCIOPOIHOE PACILEIIIIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOUHOE AbIXxaHue. Pojb MUTOXOHAPHI B mporeccax
ouosnornyeckoro okucienus. Llukmmueckune peaknuu. OkuciaurenbHoe (GochopuImpoBaHHE.
Onepeusi membpannozo epaduenma npomonos. Cummez ATD: paboma npomonnoti ATD-
cunmaszvl. IlpeumymiectBa a’spoOHOro myTd OOMEHa BEUIECTB Iepel  aHadpPOOHBIM.
D¢ PeKkTUBHOCTD SHEPreTUIECKOro 0OMeHa.

JdemoncTpanuu

IToprpetsr: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuubt u cxembl: «DoToCUHTE3», «IHEPreTUUECKUil oOMeH», «bHOocHMHTE3 Oenkan,
«Ctpoenue hepMeHTa», «XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000py/I0BaHKE JJIsi HPUTOTOBIICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETapaToB.

JlabopaTopHas padota «/I3yueHue kaTaIuTH4ecKol aKkTUBHOCTHU (pepMEHTOB (Ha MpuMepe
aMmIIa3bl WK KaTanasbl)y.

JlaGopaTtopuas pabora «/3yueHue (epMEHTATHMBHOTO pAaCIIEIUICHUS IEpPOKCHIa
BOZOPOJa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHas padora «CpaBHEHHUE MPOLECCOB (POTOCHHTE3A U XEMOCUHTE3a».

JlabopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U TBIXAHUSI.

Tema 7. HacaiencrBenHasi HH(popManus U peaju3anus eé B KJeTKe

Peakuum marpuyHoro cunresa. IIpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanmmzammsi HacnenacTBeHHON wuHpopManuu. ['€HETHYECKUH KOJ, €ro CBOWMCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. [IpuHOMIBI TpaHCKpUNIMU: KOMILJIEMEHTAPHOCT,
aHTUIApPAJUIENbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OmocuuTese Oenka. YcioBus
ouocunTe3a Oenka. KonupoBanne aMuHOKHCIIOT. Poisk prbocom B OnocuHTE3e Oemka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzanys reHomMa y IpoKapuoT U
9YKapHOT. Perymnsius akTHBHOCTH reHOB Yy ipokapuoT. ['unotesa onepona (®. XKakob, K. Mano).
MonexynapHnvie mexanusmvl dSKcnpeccuu 2eHog y 3ykapuom. Ponb xpomamuma 6 pez2ynayuu



pabomuwl 2enos. Perynsius oOMEHHBIX MpolieccoB B kieTke. Kierounslil romeocTas.

Bupycol — Heknerounbie (GOpMbI )KU3HU M OOiHMraTHbie mapasuThl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, Oaktepuodaros. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-codepacawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupychsbie 3a00s1eBanus yenoBeka, )KkuBoTHBIX, pactenuid. CITN I, COVID-19, connanbhbie
Y MEIMIIMHCKHE ITPOOJIEMEI.

Buoungpopmamuxa: unmeepayua u ananuz oonvuiux maccugos («bigdatay) cmpykmypruvix
ouonoeuueckux oannvix. Hanomexnonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemoie ¢hynkyuu
benxos. Cnocobvl 00cmasku 1ekapcms.

JdemMoHcTpanuu

[Toprpetsr: H. K. Konbuos, /. . UBaHOBCKHIA.

Tabmumer u cxembl:  «buocunTe3 Oenka», «['eHeTnueckuid Kom», «Bupyce»,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aaHue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH IUKJI KIETKH

Knerounsnii mmkn, ero mepuonasl u perymisanus. Matepdaza m muto3. OcobeHHOCTH
mpoleccoB, npoTekaronmx B uHTepdase. [loaroroska kietku k aenenuto. [Ipecunternueckuit
(IOCTMUTOTUYECKUI), CUHTETUYECKMM M MOCTCUHTETUYECKUN (IIPEMUTOTHUECKUN) MEPHOIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JHK —  penmukanus. [lpunnuner  perummkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  TOJIYyKOHCEPBATUBHBIA  CHUHTE3, AaHTUIAPAUICIBHOCTh. MeXaHu3M
perumukanuu JIHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl 1 TeroMmepasza. XpoOMOCOMHBIN
HaOOp KJIETKH — KapuoTwil. JIMMIOUIHBIA W TariougHbId HaOOphl XpoMocoM. ['oMonoruyuHbIe
XpoMocoMmbl. [1o10BBIE XPOMOCOMBI.

Henenne kietkn — Muto3. CTagum MHUTO3a U MPOUCXOJSALIME B HUX MpPOLECCHl. THIIBI
muto3a. Kapuokunes u mutoknnes. buonornueckoe 3HaueHHE MUTO3A.

Perynsmuss mMutoTHUeckoro nukia kieTtku. lIporpammupyemas kierouHas ruOenp —
arorTo3.

Knerounoe a1po, XxpoMocoMbl, (pyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmuvl nporugepayuu,
ouppepenyuposxu, cmapenus u cubenu kiemok. «L{ugpposas xnemka» — buoungopmamuyeckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpauuu

Tabmuupl 1 cxeMbl: «OKW3HEHHBIH UK KIETKH», «Mutos», «CTpoeHHE XPOMOCOMY,
«Penmukarnms JTHK».

C wucnonp3zoBanuemM ob6opynoBanus «Toukum pocta» uudpoBoi MHUKPOCKOIIL,
MUKpornpenaparsl: «MHUTO3 B KJIETKax KOPEILIKa JyKay.

JlaGoparopHas padora «/3yyeHrne XpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

JlaGopatopuas pabora «HabmiogeHue MHUTO3a B KJIETKaxX KOHUYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MHKpOIIpErapaTax ).

Tema 9. Ctpoenne u GyHKIHH OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHuzmMoB.  OJHOKJIETOYHBIE,  KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTU CTPOCHHUS U KU3HEIACATEILHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OTHOKIIETOYHBIC BOJIOPOCIH, IpyTHe MPOTUCTHI. KomoHnanbHbIe
OpPraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

Txanu pacrenmil. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,



MPOBOJAINAsA, OCHOBHAsA, MexaHH4eckas. OCOOCHHOCTH CTpOEHHS, QYHKIMH M pacroyiOKEeHUs
TKaHEW B OpraHax pacTeHU.

TkaHu )KMBOTHBIX U U€JIOBEKA. THUIIbI )KUBOTHBIX TKaHEH: SMUTENINaNIbHAS, COSITMHUTENbHAS,
MblIleyHasi, HepBHast. OCOOEHHOCTH CTPOeHHUs, QYHKIMI U PacIONOXKEHUs TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie 1 reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranu3mMoB. Kapkac pactenuit. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbI1il 1 BHyTpeHHUH cKeseT. CTpOEHUE U TUIIbI COSUHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. JIBW)KEHHE OJHOKJIETOYHBIX OpraHUu3MOB: aME&OOUIHOE,
KT'YTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUU: TPONMU3MbI W HACTHUHU.
JIBI>KEeHHE MHOTOKJICTOYHBIX KMBOTHBIX U YeNIOBeKa: MblleuHas cucrema. Pedexc. CkeneTHble
MBIIIIBI U UX paboTa.

[Iuranue opranusmos. [loryionieHue BoAbl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEILECTB
pactenusiMu. [lutaHue >KMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIIETOUHOE IHILEBAPEHUE.
[lutanne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI NMUIIEBAPUTEIBHOTO TpakTa. [luieBaputenbHbIe
xene3bl. [InieBapurenbHas cucreMa 4enoBeKa.

Jlpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue >kuBoTHbIX. Juddysus razos uepes
MmoBepXxHOCTh KiIeTKU. KoxxHoe apixanue. JlpixaTenbHash MOBEpXHOCTh. JKabGepHoe u JI€rodyHoe
IbIxaHue. JlpIXaHue I103BOHOYHBIX JXUBOTHBIX M YEJOBEKAa. OBOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHUs JETKUX II03BOHOYHBIX >KUBOTHBIX. JlpIXarenpHas cucreMa 4elioBeka. MexaHu3m
BEHTWISIMH JETKUX y OTHI] U MIIEKONUTAIONMX. Perynsanus npixanus. JprxatenbHple 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHHi. TpaHcropr
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cucTeMa O3BOHOYHBIX
KHUBOTHBIX U 4yenoBeka. Cep/lie, KPOBEHOCHBIE cOCY/bI U KpoBb. Kpyru KpoBooOpalieHus.

OBOJIOIIMOHHBIE YCIIOKHEHUS CTPOCHMSI KPOBEHOCHOH CHUCTEMBI TO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepania u e€ perysmsiusi.

Beinenenne y opranusmoB. BeigeneHue y pacTeHud. BeineneHue 'y  JKUBOTHBIX.
CoxkparurenbHble Bakyoiau. Opransl BelieneHus. unpTpanus, cekpenus 1 00paTHOe BCaCbIBaHNE
KaKk MEXaHH3Mbl paboOThl OpraHoB BeineNeHUsA. CBs3b TOJOCTH Tela C KPOBEHOCHOW U
BBIJICIIUTEIIBHON CUCTEMaMHU. BblaeneHue y I03BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukwm.
Crpoenue u pyHkOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa Y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepHid U IIUCTHI
MPOCTEUIINX. 3amuTa y MHOTOKJIETOYHbIX pacteHuil. Kyrmkyna. CpeacrBa macCMBHOM M
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI 1 MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Hedl. MMMmyHHast cuctema dyenoBeka. KieTOYHBIH M T'yMOpajdbHBI HMMYHHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenmduyecknii UMMyHHTET. Teopus  KJIOHAJIBHO-
cenexktuBHOro nMmynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Posb BposkIEHHOTO NMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxumocTe M peryisinuss 'y OpraHusMoB. Pa3gpakuMocTe y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisuus y pacTeHuil. PocToBble BelecTBa U HUX
3Ha4YCHHUE.

HepBHas cucrema u peduekTopHas peryisauus y >KMBOTHbIX. HepBHas cuctema u eé
OTIeNbl. ODBOJIOLUOHHOE YCIOXHEHHE CTPOCHHUS HEPBHOM CHCTEMBI y XMBOTHBIX. OTxessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexkropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IEKCHI.

I'ymopanbHas peryiasnuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4YenoBeka. sKemesbl
SHJIOKPUHHOM CHUCTEMBI W WX TOpPMOHBI. JleiicTBHE TOPMOHOB. B3auMOCBSi3b HEPBHOU U



SHIOKPUHHOM cucteM. [ mnoranamo-runoduszapHas cuctema.

JdemoHcTpauuu

IToptper: U. I1. I1aBnos.

Tabmuipl 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIINY,
«bakrepun», «Ipocrelimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoOB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmbIx», «TkaHM pacTeHUil»,
«KopueBbie cucrembl», «CrtpoeHue crebias», «CTpoeHHe IHCTOBOW IUTACTHHKHY, «TkaHu
XKUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucteMa», «KpoBeHOCHas cucremay,
«/IpixaTrenpHas cucremMa», «HepBHas cucrema», «Koxka», «MplmeuyHas cuUCTEMay,
«BpinenurenpHas cucreMa», «HAOKpUHHAs cuctemayn, «CtpoeHue Mplnb», «IMMyHUTET»,
«KumeynononoctHsie», «CxeMa NUTaHUs pacTeHU», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHe Tuipb», «CTpoeHue IIaHapun», «BHYTpeHHEEe CTpPOEHHE J107KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbIKaromuxcsa», «HepBHas cucrema nruny, «HepBHas cucTtemMa MIIEKONUTAIOIINX),
«HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBanue  «Toukum  pocra»:  1U(PPOBOM  MHKPOCKOI,  MHUKpOIpEnaparbl
OJIHOKJIETOYHBIX OPraHMW3MOB, MHUKpOIpENapaTbl TKAHEH, PaKOBUHBI MOJUIOCKOB, KOJUIEKIIMH
HACEKOMBIX, HWIJIOKOXKHMX, JXUBBIE HK3EMIUIIPhl KOMHATHBIX pPAacTeHUM, repbapuu pacTeHuit
pa3HbIX OTJEJIOB, BIJAXHBIE IIpenaparbl XUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJIJIEKLIUU
0€CIO3BOHOYHBIX KUBOTHBIX, CKEJIET 4eJI0BEKa, 000pYyAOBaHHE ISl IEMOHCTPALIMU TOYBEHHOTO
U BO3JYIIHOTO THUTAHWUA PACTEHU, paclIelieHus Kpaxmaia U OeJIKOB TMoja JeHCTBUEM
(dbepMeHTOB, 000pyIO0BaHUE 71l IEMOHCTPAIMU OMBITOB MO M3MEPEHUIO >KU3HEHHON EMKOCTH
NETKUX, MEXaHW3Ma JbIXaTeNbHbIX JBUKEHHM, MOJENN TOJIOBHOTO MO3ra pa3iu4HbIX
KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TkaHel pacTeHUI».

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHNe 1 pa3BUTHE OPraHU3MOB

DopMBI pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buib
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIIALUS, (parMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pa3mHoxkenue. llomoBble kieTkw, wian ramersl. Meio3. Craguum Menosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonmornyeckuil cMbIcil Meii03a U MOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzaponpieBoe pazsutue. ['amerorenes y ;kuBoTHbIX. [lonoBbIe xene3sl. OOpazoBaHue
1 pa3BUTHE MOJOBBIX KJIEeTOK. CiepMarorenes u oorere3. CTpoeHHE MOJOBBIX KIETOK.

Omo10TBOpEeHNE U SMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIIOIOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHOJIOTHs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npooaem smopuonocuu. Konyenyus mopgozenos u
mooenu mopgoeenesza. Ctaauu 3MOpHOreHes3a >KMBOTHBIX (Ha mpuMepe Jarymku). JpoOienue.
Tunel apobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opobaenue. bracmyna, munv
onacmyn. Oco6eHHOCTH JPOOIEHNUS MIICKONUTAIOIUX. 3apOJbIIIEBbIe JTUCTKH (racTpyIsius).
3akilaZlka OpraHoB M TKaHEW W3 3apOJBIINIEBBIX JIMCTKOB. B3anMHOE BIHMSHHUE 4YacTeu
Pa3BUBAIOIIETOCS 3apOo/blilia (AMOpHOHANIbHAS MHIYKIHS). 3aKjaiKa Ij1aHa CTPOCHHUS KUBOTHOTO
KaK pe3yJibTaT HepapXHuecKUX B3auMOJCHCTBUN reHOB. BnusHue Ha 3MOpHOHATIBHOE pa3BUTHE
pa3nUYHbIX (PAaKTOPOB OKPY’KAIOIIEH CPEIb.

Poct u pasButme xkuBOTHBIX. IlocTamOpuoHanbpHBIM mepuoia. I[lpsimoe w Hempsimoe
pazButue. Pa3Butue c Metamopdo3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSAMOIO Pa3BUTHSL, UX PACIPOCTPAHEHHUE B MPUPOJE.



Tunsr pocta >XMBOTHBIX. DaKTOpBl pEryIsiUM pOCTa JKUBOTHBIX M 4yesoBeka. Cragum
OCTAMOPHOHAJIBHOIO Pa3BUTHs Yy >KUBOTHBIX M 4esnoBeka. llepuojsl OHTOreHesa desnoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PazmHuosxenue u pazsutue pactenuil. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM ITUKIIE
pactenuii. O6pa3oBaHue crop B mpolecce Meio3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. /[IBOIHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX DPACTECHUM.
OOpasoBaHue v pa3BUTHE CEMCHH.

MexaHu3MBbl PeTyJILUN OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. lllneman.

Tabnuuel u cxemsl: «BereratuBHoe pa3MHOKeHHE», «TUIBI OECIONOro pa3sMHOKEHUAN,
«PasMHOXeHHEe XJaMUZOMOHAIbI», «Pa3MHOXeHue 5HBrieHbD», «Pa3MHOXKEHUE TUAPHDY,
«Mero3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue SHLEKIETKM M CIEpPMaTO30UIa»,
«OCcHOBHBIE CTaJI1 OHTOreHe3ay, «IIpsimMoe u HenpsiMoe pa3BuTHeE», «PazBUTHE MaliCKOTO KYyKa»,
«Pa3zButne capaHum», «Pa3BuTue JArymku», «J/IBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOIOJBHBIX U JABYJOJBHBIX pacTeHui», «KU3HEHHBIM LMKII
MOPCKOH KalyCTsl», « KMU3HEHHBIN IUKI MXa», <« KU3HEHHBIN LUK IAaIOPOTHUKAY, «OKN3HEHHBIH
LIUKJI COCHBI».

C wucnonp3oBaHmeM  obopymoBanus  «Toukm  pocrta».  IUPPOBOW  MHUKPOCKOII,
MUKpOIpenaparsl SHLIEKIETOK U CIIepMaTo30uI0B,MoAeNb « {1k pa3BUTHS JATYILKI.

JlabopaTtopHass paGora «l3yueHue CTpPOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpernaparax.

IIpakTuyeckasi padora «BblsBlIeHNE IPU3HAKOB CXO/ACTBA 3aPO/IbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHne opraHoB pa3MHOXKEHHS BBICIIIUX PACTEHU.

Tema 11. 'eneTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

WcTopus ctaHOBIEHUS U pa3BUTHS T€HETUKU Kak Hayku. PaboTel I'. Mennens, I'. ne ®pusza,
T. Moprana. Ponb oTedecTBeHHBIX YU€HBIX B pa3BuTuu reHetuku. Padorsr H. K. Konbuosa, H. .
BasunoBa, A. H. benozepckoro, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHSTHUSI U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJIJIEJIbHbIE
T€Hbl, aJbTEPHATUBHBIE MPU3HAKW, JOMHHAHTHBIM M PELIECCUBHBIM NpPHU3HAK, TOMO3UIOTA,
reTepOo3nUroTa, 4YMCTas JIMHUS, TUOpUAbI, TeHoTun, (eHoTun. OCHOBHBIE METOAbI T'€HETHKU:
TUOPUIOTIOTHUECKUH, IUTOIOTUYECKHA, MOJIEKYISIPHO-TeHETUYECKUH.

JdemMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumaenko, H. B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TEHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlaGopaTopHas padora «/{po3o¢puina kak 00BEKT FreHETUYECKUX HCCIET0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MownorubpuaHoe ckpenuBanue. [1epoiii 3aKkoH MeHaemns — 3aK0H eMHO00pa3usi THOPUI0B
nepBoro nokosieHus. [IpaBuno nqomuHupoBanus. Bropoi 3akoH MeHnzaenss — 3aK0H pacuerIeHUst
npu3HakoB. lluTomornyeckre OCHOBBI MOHOTMOPHIHOTO CKpelMBaHMs. [ umore3a 4YHCTOTHI
ramer.

AHanu3upyromiee  ckpenuBaHue.  [IpomMexyTOuHBIM ~ XapakTep  HacJIeIOBAHMS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM TOMUHUPOBAHUHU.

JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBHCHMOTO
HacJIeI0OBaHUs MPU3HAKOB. L{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuerieHHOe Hacae0BaHNE



I€HOB, HAPYILIEHHE CLETUICHHUS MEX1y FT€HaMU. XPOMOCOMHAasl TEOPHsI HACIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHU3M ONPEAEIEHUS Moja. AYyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIi M TE€TepOraMeTHbIM II0JI. ['€eHeTHueckas CTPyKTypa IIOJIOBBIX
xpoMmocoM. HacienoBanue npu3HakoB, CLEIUICHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefoTponus — MHOXECTBEHHOE JCHCTBUE TIEHa.
MHoOXeCTBEHHbBIN ajenu3M. B3aumoneicTBue HeauleabHbIX Te€HOB. KOMIIJIEMEHTapHOCTb.
Onucras. [lonmumepust.

I'eHeTdecKkull KOHTpOJIb pPa3BUTHS DPACTCHMM, JKUBOTHBIX M 4YEJIOBEKA, a TaKXkKe
(hU3HOIOrHYECKUX MPOLIECCOB, MOBECHUS U KOTHUTUBHBIX (PyHKUUN. [ 'eHeTHUeckre MeXaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO3IUH — MHUKPOOHOM).
['eneTnueckue acreKTbl KOHTPOJS M U3MEHEHHUsl HACJIEACTBEHHOW MH(OpMAIMKM B MOKOJICHUSAX
KJIETOK U OpPTraHU3MOB.

JdeMoncTpamun

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupbl 1 cxeMbl: «llepBbIiii U BTOpOii 3akoHBI MeHaens», «Tperuit 3akoH MeHaens»,
«AHanu3upyrollee ckpeuuBanue», «Henonnoe nomunupoBanuey, «CLemieHHOE Hacle0BaHue
MPU3HAKOB Yy JIpo3oduieny, «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapuotun npo3oduisny,
«Kapuotun ntuubl», « MHOKECTBEHHBIN ajuienn3m», «B3aumoneiicTBue reHoBy.

C ucnonb3oBanueM 06opyaoBanus «ToYkK pocTa»: MOJENb JUIs A€MOHCTPAllMU 3aKOHOB
eAuHooOpa3usi TMOpUIOB NEPBOrO IOKOJEHUS W PpacCUICIUICHUS IPU3HAKOB, MOJENb s
JEMOHCTPALIMM 3aKOHA HE3aBUCHMMOI'O HACJIEIOBAHUSI NMPU3HAKOB, MOJEIb JJIs JEMOHCTpaluu
CIIETJIEHHOTO HACJIEI0BaHUs IPU3HAKOB, CBETOBOII MUKPOCKOI, MUKpoMpenapar: «Jpo3odunay.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIIHOTO CKPEIIMBAHUA Y
JIPO30(UITBI».

IIpakTnueckas padora «3yueHue pe3ynbTaTOB JIUTHMOPUAHOIO CKPELUIMBAHUS Y
TPO30(UITBI».

Tema 13. 3aKkoHOMEepHOCTH M3MEHYHMBOCTH

B3aumopeiictBue reHoruna u cpeasl npu GopMHpoBaHUM (¢eHoTuna. M3MeH4YnBOCTh
npu3HakoB. KadyecTBEHHbIE M KOJMYECTBEHHbIE IPU3HAKW. BuIpl  HW3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIEICTBEHHASI.

MonudukanronHas u3MeHYUBOCTh. Ponb cpenpl B GopMUpPOBAaHUM MOIU(UKALMOHHON
n3MeHurnBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIH psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(pUKAITMOHHON N3MEHUHUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOWCTBA TE€HOTHUIHMYECKOW HW3MEHYMBOCTU. Buibl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAsL.

KomOuHaTuBHass M3MEHUMBOCTh. Meio3 U MOJIOBOW Mpolecc — OCHOBAa KOMOMHATHBHOM
M3MEHYHUBOCTU. POsTb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUM T€HETUYECKOTO Pa3HOOOpa3us
B IIpeJeNax OJHOr0 BUAA.

MytanmonHass W3MEHYMBOCTb. Buapl MyTanuili: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W HWHAYLUMPOBAHHBIE MyTalUu. SIepHbIE W LUTOMJIA3MaTHYECKHE MYTalUu.
ComaTtnueckue M MoJIOBble MyTauMH. [IpMunMHBI BO3HMKHOBEHMS MyTanuil. MyTareHel U HX
BIIMSIHME HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO IPOIECcCa. 3aKOH T'OMOJOTHYECKUX
psgoB B HacienctBeHHoW wusMmeHunBoctd (H.M. BaBunos). BHesnepHas W3MeHUHMBOCTH U
HAaCJIEACTBEHHOCTbD.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (HAaKmopos 6 HACIe008aHUuu U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. N. BaBuios.

Tabmuuer 1 cxembl: «Buasl u3MeHunBOCTHY, «MOJU(PHUKAIIMOHHAS W3MEHYUBOCTDHY,



«KomOmHaTHBHAs N3MEHUNBOCTHY, «Meio3y, «OmnonoTBopeHney, «I eHeTrndeckue 3a001eBaHUs
yesoBekay, «Buabl MyTanuiig.

O6opynoBaHue: XUBbIE W TepOApHBIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMHU BUIAMHU H3MEHUYHNBOCTH.

JlabopaTopnasi padora «MccrmemoBaHue 3aKOHOMEPHOCTEH — MOJU(PUKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psiJia U BApUALIMOHHON KPUBOW.

IIpakTnueckas padora «Mytanuu y 1po30(duiisl (Ha TOTOBBIX MUKPOIpPENapaTax)m.

Tema 14. I'eneTuka 4eji0BeKa

Kapuorun uenoBeka. MexayHapoaHass IporpaMma HCCIEIOBaHUS TIE€HOMAa YEJIOBEKA.
Meroabl U3y4eHUs] TEHETUKU YEJIOBEKA: M€HEATOTHYECKUd, OJIM3HEIOBBIM, IUTOT€HETUYECKUH,
MONYJISLIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeThuueckuil. CoBpeMeHHOEe ompeerIeHue
TFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ moMmouisro [111P-
ananuza. HacnencrBennsie 3a005eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE 0OJIE3HH YeIOBeKa.
Bonesnn ¢ HacneACTBEHHOM MNPeapacnooKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOM TEHETHKU B
MPEAOTBPALIEHUA W JICYCHUM TE€HETHYECKUX 3a00JieBaHMM dYesioBeKa. MeIUKO-TeHETHYECKOe
KOHCYNbTHUpOBaHHE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUECKOTO Ipy3a». ITUUECKUE aCTIEKThI
WCCIIeIOBaHMI B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (pakTOPBI MOBBIICHHONH YYBCTBUTEIBHOCTH YEIOBEKA K (U3UYECKOMY H
XMMHYECKOMY 3arpsi3HEHHIO OKpYXKarollen cpeabl. ['eHeTnuyeckas MpeapacroioKeHHOCTh
YeJI0BEKa K MaTOJIOTUsIM.

JdeMoHcTpamun

Tabmuiel u cxemsl: «Kapuotun denoBekay», «MeTOpl W3yYeHHs] TEHETUKU YEIOBEKa,
«['enernueckue 3a001€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukanuss M celeKuus. 3apoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. H.
BasuioBa o LleHTpax mpoucxoxaeHus 1 MHOroo0pasus KyJabTypHBIX pacTeHuid. Ponb cenexuuun
B CO3JIaHUH COPTOB PACTEHUH U TOPO/1 )KUBOTHBIX. COpT, MOPOIa, IITAMM. 3aKOH TOMOJIOTHYECKUX
psAIOB B HacleACcTBeHHOM m3meHunBocTH H. M. BaBuiioBa, ero 3HaueHue Juisi CENEKUHMOHHOMN
paloTHI.

MeTtoapl cenekiMOHHOM paboThl. MIcKycCTBEHHBINH OTOOP: MAacCOBBIM U MHAMBUIYaAJIbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. VcneiTanue mpowusBoauTenel mo moromMcTBy. OTOOp MO
TEHOTHUITY C TTOMOIIIBIO OIIEHKU ()eHOTHUIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C MTOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEeJIeKIMOHHOM paldoTel. PamuanuoHHBI U
XUMUYECKUM MyTareHe3 Kak WCTOYHMK MYTallMid Yy KYJbTYPHBIX (OPM OpPraHU3MOB.
Hcnonb30BaHre TeHOMHOTO PEIaKTHPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK ams momy4yenus
HCXOJIHOTO MaTepuaia sl CeIeKIUH.

[lonyuyenne monumionnoB. BHyTrpuBuioBas rubpuausanus. bIM3KOpOACTBEHHOE
CKpelIuBaHue, iu HHOpuauHr. Hepo/icTBeHHOE CKpelMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonp3oBaHwe reTepo3uca B celekuuu. OtnanéHHas THOpUAM3AIIHSL.
[Ipeononenne Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTIDKEHUS CENEKIUH pAacTeHUH U
KUBOTHBIX. «3€1€HasA pegontoOYUsL.

CoxpaHeHHe W U3Y4YEHHE I€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PAaCTEHUHW M HUX JIUKUX
poIuYel s CO3IaHUsI HOBBIX COPTOB U TUOPUIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuiecKumMu pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbBICI0BbIX
HCUBOMHBIX 8 YEAX VIYUUeHUsT CYWeCmBYVIOUWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM yucie ¢ NpUMeHeHUeM COBPeMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, Nepedosblx udell u
NepCneKmueHbIX MEXHOI02UIL.



JdemMoHcTpanuu

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. . Kapneuenko, II. I1. JIykbsinenko, b. JI.
Acraypos, H. bopinoyr, /. K. benses.

Tabmuis! u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3usi KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHONM H3MEHUMBOCTH», «METOABI CEIEKLUN»,
«Otnanénnas rubpunuzanus», «MyTtarenes».

JlabopaTopHasi padora «/I3yueHue copToB KyNbTYPHBIX PACTEHHI M MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3yueHrue METO10B CENEKIIMU PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTEHUI».

Ikekypeust «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJNEKIMH PAacTEeHUIl M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (pepMy, COPTOUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO035HICTBO, B JIaDOPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusl M CHHTETHYECKAs OUOJIOTHS

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAaHEBBIE KYIbTYBHI,
MUKpPOOPTaHU3Mbl, HUX XapakTepucTHKa. TpaguiuoHHas OWOTEXHOJOrus: XJjeOoleueHue,
MI0JIyYE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEnUE. Mukpobuonornyeckuii cuuTe3. OObeKThI
MUKpOOHOIOrnueckux Texuonoruil. [[ponsBoactso Oenka, aMUHOKUCIOT U BATAMUHOB.

Co3naHve  TEXHOJIOTMM UM MHCTPYMEHTOB  LIEJICHAIIPAaBICHHOTO  M3MEHEHHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIbIO ITOJIY4EHHSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTpeyaroluecs B IpUpoae OMOCUHTETUUYECKHE ITYTH.

Knerounas unxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH pPAaCTEHUN M YKUBOTHBIX.
Kpunobanku. Comarudeckas rubpuauzanus M comMaTudyeckuid smOpuoreHes. lcmonbpzoBaHue
ratiOnJI0OB B CEIEKUHUHU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 6 mMeouyune. VICKyCCTBEHHOE OII0JIOTBOPEHHE.
PexkoHcTpyKIMA AHLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIJIaHTALUHU SJEP KIIETOK.
Texunonoeuu  0300posnenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHANbHO20 — PA3ZMHONCEHUs
CeNbCKOXO03AUCTNGEHHBIX KYIbMYP.

XpOMOCOMHas1 U T'€HHasl MHKEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHHS U NEPCHEKTHBBI
XPOMOCOMHOW M TE€HHOM HWH)XEHEpHUH. OKOJOIMYECKHMEe U OSTHYECKHEe TMpoOJIeMbl TE€HHOU
VHKEHEpHHU.

Menununackue ouotexnonoruu. [locrrenomuas mudpoas meaununa. [11[P-nmuarnoctuka.
MeTaboa0MHBIN aHaJN3, TEHOLEHTPUYECKUH aHa U3 MPOTEOMa YEIOBEKa JJIsi OLIEHKU COCTOSHUS
€ro 3/10poBbs. Vcnoap30BaHKEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0noumxenepus
U1 pa3paboTKH (PyHIaMEHTaIbHBIX OCHOB MEJIMIIMHCKUX TEXHOJOTUH, CO3JJaHMsI KOMITJIEKCHBIX
TKaHEeW COYeTaHHeM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHHTA U cKapQOIAUHTa ISl PEeIeHUs
3a/1a4 NEPCOHAIM3UPOBAHHON MEULIMHBI.

Co3manrie BEKTOPHBIX BaKIMH C IENbI0 OOECreYeHUs] KOMOMHUPOBAHHOW 3alllUTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISIpHBIX MeXaHU3MOB (yHkuuoHupoBanusi PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMacHbIEe 3a00€BaHUS YEIOBEKA M dKUBOTHBIX.

JdemMoHcTpauuu

Tabmumer  u cxembl:  «Vcrnonp30BaHME  MUKPOOPIaHU3MOB B MPOMBIIUIEHHOM
IIPOU3BOJICTBEY, «KieTouHast uHkeHepus», «I'eHHast HHKEHEPUSD.

JlabopaTopHas padora «l3yueHue 00bEeKTOB OMOTEXHOIOTHUI Y.

IpakTuyeckas padora «[loaydeHne MOJTOYHOKHUCIBIX TPOAYKTOB.

JIkckypeust «bHOTeXHOIOT S — BaKHEHINIAs IPOM3BOIUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».



11 KIIACC

Tema 1. 3apokaenue u pa3BuTHE IBOJTIOLNOHHBIX NPeICTaBJICHU B 0M010rMH

OpomonmonHas teopus Y. [lapsuna. [Ipeanocsliky BO3SHUKHOBEHUSI JapBUHU3MA. JKU3HBb
Y Hay4Has aestenbHocTh Y. JlapBuHa.

JBwxyue cuibl 3BodonuM  BUAoB 1o Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHs OpPraHHW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBotonuu (CTD). HelttpanbHast TEOpHst SBOTIOIUU.
CoBpeMeHHas 3BOJIIOLMOHHAsE OMOJIO0rHs. 3HAUEHUE 3BOJIIOLMOHHONW TeOpUu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUDPA.

JdemMoHcTpanuu

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, 1. . llImaneraysen, x. Xonaeiin, J. K. benses.

Tabmuusr u cxembl: «Cucrema >xuoid npupossl (o K. Jlunnero)», «JlecTHuma *uBbIx
cymecTB (1o Jlamapky)», «MexaHu3m (GOpMUPOBAHUS PUCIIOCOOTIEHUN Y paCTEHUIN U AKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapipyta nyremectsus Y. Jlapsunay, «Haxonaku Y. [lapunay,
«Dopmbl 60pBOBI 3a cymecTBoBaHuE, «Iloposr romy6eit», «MHOrooOpasue KyIbTypHBIX (GOpM
Kanyctel», «llopoabl nOMalIHMX >KUBOTHBIX», «Cxema o0pa3oBaHMs HOBBIX BUAOB (rmo Y.
HapBuny)», «Cxema COOTHOIIEHHUS JBWXYIIMX CHUJ 3BOJIIOLUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3BoIIOLMS U €€ pe3yJIbTAThI

[Tomynsimust kak »yeMeHTapHas enuHuia HBojiolnd. COBpEeMEHHBbIE METOJIbl OLIEHKU
TeHETUYECKOro pa3Hoo0pa3us U CTPYKTYpbI Monyisiiuid. Mi3meHnenne renodonia nomyssiiuu Kak
AJIEMEHTAapHOE 3BOJIIOIIMOHHOE SIBJIEHHME. 3aKOH TeHeThyeckoro pasHoBecus Jx. Xapmau, B.
Baitn6epra.

OneMeHTapHble (HAKTOpPBl (IBMDKYIIME CHJIBI) SBOJIOLUMH. MYTAalMOHHBIM mpolecc.
Komb6unatuBHas u3sMeHUnBOCTb. Jlpeiid reHoB — citydaliHble HeHanpaBieHHbIE H3MEHEHHS YacTOT
ajtenedt B nonymsiusax. D¢ dext ocHoBarens. Iggexm oymouiiounoeo coprviuuxa. CHudxcenue
2eHemuUYecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgpexma Opetipa 2eros 6
oonvwux u manvix nonyrayuax. Murpanuu. M3onmauus  nonmyssiumid: - reorpaduueckas
(mpocTpaHCcTBeHHas ), Ouosiornueckas (pernpoayKTHUBHAS).

EcrecTBeHHbI 0TOOp — HampaBistomuid (akrop 3Bomonund. DopMbel e€cTEeCTBEHHOTO
oTOopa: JIBWXKYUINH, CTaOWIM3UpPYIOUUH, paspbiBatouuil (au3pyntuBHbIi). I[lomoBoi oT6op.
Bo3HHMKHOBEHUE U 3BOJIOLUS COLUATBHOTO MTOBEACHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJabTaT MHUKPOIBOJOLUHU. BO3HHKHOBEHHE
MpHUCIIOCO0JIEHUH y opraHnu3MoB. ApoMopdo3ssl u uanoagantauuu. [Ipumeps! nprucnocoOaeHu y
OpraHu3MoOB: Mopdojorudyeckue, (HU3NOIOTHUECKHE, OHNOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpas3oBaHue Kak pe3yslbTaT MHUKPOIBOJIOLUH.
M3onmsammst — xomroueBoit (akTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30BaHMS:
ajionatpuueckoe  (reorpaduyeckoe), CHUMIIATPUYECKOE (IKOJOTMUYECKOE), «MTHOBEHHOE»
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh 9BOJIFOLIMOHHBIX MPOLECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpasHUs.

Ponp »BOdIONMOHHON Oumosoruu B pa3pabOTKE HAy4HbIX METOAOB COXpPaHEHHs
OuopazHooOpasus. MUKPOIBOIIOLUSA U KOIBOJIIOLHUS IMAPa3sUTOB M UX XO031€B. MeXaHU3MBI
(hopMUPOBaHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. UeTBepukos, D. Maiip.



Tabmuie! u cxeMbl: «MyTanMOHHAS U3MEHYHBOCTEY, «IlOMysIIOHHAsI CTPYKTYpa BUIAY,
«CxemMa mposiBieHHMs 3akoHa Xapau—BaitnOepra», «/IBrkyline CHIIBI  SBOJIOIUI,
«OKOJIOTHYECKasi HW30JALMs TONYyJSIIUKA ceBaHCKOM (openm», «['eorpaduueckas HIOIALMS
JTUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypCcKoi», «[lomynsiuoHHbIE BOJHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS ecTecTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYLIECTBOBAHUE, «MHycTpuanbHbIit MEJIaHU3MY, «OKuBbie HCKOIIaeMBbIe»,
«ITokpoBHUTENILCTBEHHAsI OKpacka XKUBOTHBIX», «lIpemymnpexnatomas oOKpacka >KUBOTHBIX,
«Duznonoruueckue aaantanuny, «Ipucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTBY,
«Kputepun Buna», «Bunsl-aBoitHukm», «CTpykTypa BHzma B mnpupoae», «CrocoObl
BU000pa3oBanusa», «l'eorpaduyeckoe BuUIOOOpa3oBaHHWE TPEX  BUIOOB  JIAHJBIIICH,
«DKOJIOTUYECKOEe BHUJI000pa3oBaHue BUAOB CUHHI, «llomuruiouasl pacrenuit», «KamycTHo-
peaeUHbI THOPUITY.

ObopynoBanue: repbdapurl pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
MpUMepaMu Pa3IUYHbIX MPUCIIOCOOJICHUH, Yydyena NTHUIl U 3Bepeil pasHbIX BHUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IUYHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BpisBiieHHE U3MEHYMBOCTH Y 0COOEH OHOTO BUAA.

JlabopaTtopnass pabora «lIpucmocobiienuss OpraHu3sMOB H WX OTHOCHTEIIbHAS
11e1ecCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHHE BUJIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHIO.

Tema 3. MakpodBo.ionus 4 eé pe3yabTaTbl

MeTtoab1 u3ydeHus Makpo3Boronuu. [lageonTonornyeckue METo bl U3y4eHHUs IBOIIOLUU.
[epexonnbie GopMbI U PUITOTCHETHUECKUE PSAIBI OPTaHU3MOB.

buoreorpaguueckue Meronpl uszydeHus sBomonuu. CpaBHeHue ¢Giopsl U QayHBbI
MaTEpUKOB U OCTPOBOB. bruoreorpaduueckre obmacti 3emian. BUAbI-OHIEMUKU U PEITUKTHI.

OMOpPHUOIOTHYECKUE U CPaBHUTEIBHO-MOP(OIIOTUYECKUE METO/Abl M3YyYEHUS SBOJIOLUU.
['eneTnyeckne MeXaHWU3MBbl 3BOJIIOLMM OHTOI€HE3a M TOSIBICHHS HSBOJIIOLMOHHBIX HOBILIECTB.
['omonornynbie ¥ aHATOTUYHBIE OpraHbl. PyauMeHTapHbie OpraHbl U aTaBU3Mbl. MOJIEKYIJISIPHO-
reHeTUYeCKne, OHOXMMHUYECKHE U  MaTeMaTHMYecKhe METOJbl M3Yy4YeHHUsS  DBOJIOLHUU.
I'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUITOTEHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAllUU U 3BOIIOLMS TEHOMOB.

O6mme 3akoHOMEpPHOCTHM (mMpaBwia) dBOJOUMU. [Ipunyun  cmenvl  YyHKYUIL.
HeoOpatumocTs 3Botonnu. AnantuBHast paauanusa. HepaBHOMEpPHOCTh TEMITOB 3BOTIOLUH.

JdemMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, O. I'exkens.

Tabmuibl U cxembl: «OUIOTEHETHYSCKUN PSJ JIOMIAINY, «APXEONTEPUKC», «3BEPO3yOBIe
smepb», «Creronedans», «Puanodure, «CeMeHHbIE TanopoTHUKHY, «buoreorpaduueckue
30HBI 3eminmny», «Jlpelid koHTHHEHTOB», «PenmukThl», «HawyampHbIe CcTaguu >MOpPHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «I OMOJIOTHYHBIC U AaHAJIOTHYHBIE OpTaHbly, «PyTnMeHTH»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI UeJIOBEKa W IIMMIIaH3e», «[ JaBHbIE HaMpaBlICHUS
3BOJIIOLUIY, «OO0II1e 3aKOHOMEPHOCTH IBOJTIOLIUI.

O6opynoBaHue: KOJJICKIIUU, TrepOaphu, MYISDKA HCKOMAEMBIX OCTAaTKOB OpPraHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJIJICKIIUU
HACEKOMBIX.

Tema 4. IlpoucxokaeHue u pa3BuTHe sKU3HA Ha 3eMJie

Hayunble THUIOTE3bI TPOUCXOXKICHUS JKU3HH Ha 3emie. AOHOreHe3 W TaHCIEePMUS.
JloHayuyHble TIPEACTABJICHUS O 3apPOXKICHUU >KM3HU (KpeanuoHu3M). ['mmoresa mocTOSSHHOTO
caMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, JI. ITactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYECKOM IBotoNMHU. [ImaneTapHas (reosoruueckas) dBOIOIHS.
Xumuyeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
OmnsiT C. Mmnepa u I'. FOpu. O6pa3oBanue noammepoB u3 MoHoMmepoB. KoariepBarHas rumnoresa
A. W. Omnapuna, runore3a nepBuyHoro Oynbona JIx. XomnjaelHa, TreHeTHuYecKas rumotesa I
Ménnepa. Pubosumsr (T. Yek) u runore3a «mupa PHK» V. I'nnbepra. ®opmupoBanre meMOpaH
Y BO3HUKHOBEHHE MPOTOKJIETKHU.

Hctopus 3emian u Mmertonsl €€ wusydeHus. lckonmaemble OpraHU4ecKUE€ OCTaTKU.
I'eoxponomorust u e€ wmeroabl. OrtTHocuTenbHAasT W a0CONIOTHAs  T'EOXPOHOJIOTHS.
I'eoxpoHosoruyeckast Kajaa: 0HbI, 3pbl, HEPUOADI, ATOXH.

HavanbHble 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
OBomronus Metabonu3Ma. BosHukHOBeHHE mepBbIX dSkocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeIx Ha 3emie coobmiectB. CtpomaTtonuthl. I[IpokapuoTsl u
3yKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOUOTeHe3). DBOIIOIMOHHOE MPOMCXOXKICHHUE BHUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HMKHOBEHHME  OCHOBHBIX  TI'pYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BHICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pacTECHUH.
Boixon pacrenuii Ha cyury. [TosiBiieHre ciopoBbIX pacTeHUI U 3aBO€BaHUE UMU CylIU. CeMEeHHbIE
pactenus. [IponcxoxaeHne HBETKOBBIX PACTECHHUIA.

OcHOBHBIE 3Tallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THUMNOB. [lepBbhie X0opaoBBIE
*KUBOTHbIE. JKU3HBb B BO/Ie. DBOJIOMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[Tpoucxoxaenne MiekonuTaromux W nrtuil. [IpuHnun kimoyeBoro apomopdosa. OcBoeHHe
0€Ccr03BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3emile 110 ApaM U NIEpUOoJaM: apXxeH, IpOTEpO30i, Naaeo30Mi, ME30301,
KaifHo30M. O0I1as XapakTeprUCTHKa KJIMMaTa ¥ reoJIoTn4eckux mpoueccos. [TosBnenue u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHME Ha Ta30BBId COCTaB
aTMoC(epBHI.

MaccoBble BBIMUPAHHS — DKOJIOTMUECKHE KpHU3MCHI Npouuioro. IIpuyuHbl U ciencTBus
MaccoBbIX BbIMUpaHUN. COBPEMEHHBIH IKOJIOTHYECKUN KpH3HC, ero ocobeHHocTH. [Ipobiema
COXpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMmeHHas cucTeMa opraHudeckoro mupa. [IpyHIMNbl Ki1accupUKay OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunuxkos, A. . Onapun, J{x.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupr u cxemsl: «Cxema ombita ©. Penny, «Cxema ombita JI. [lactepa mo u3ydeHuro
camo3apokaeHus xkusHm», «Cxema omnbita C. Munepa, I'. FOpu», «3Ttanel HeopraHu4eckon
sBosoIMMY, «['eoxpoHosoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKONW HBOJIIOLUN,
«Cxema 00pa3oBaHMsI SYKAPHOT MyTEM CUMOMOTEeHE3ay, «CrucTtema KuBOH mpupoap», «CTpoeHue
BUpYyca», «ApoMopdosbl pacreHuit», «PuHHOPUTBH), «OJHOKIETOYHBIE BOAOPOCIHY,
«MHOroknerounsle  Bojgopocany», «Mxu», «lanopotHukn», «I 0JIOCEMEHHBIE PpACTEHHUS»,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpa», «ApomMopdo3bl
XKUBOTHBIX», «lIpocreiimmey», «Kumeunononoctusie», «Ilnockue depBu», «HieHHCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBICY, «lIpecmbikarommecs», «lItutby, «Maekonuraromue», «Pa3Butne
KU3HU B apXeHCKOU 3pe», «Pa3BuUTHE JKU3HU B IIPOTEPO30MCKON 3pey», «Pa3BuTue XU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMeHHas cUCTeEMa OPraHUYECKOr0 MUPay.

OGopynoBanue: repOapud pacTCHUN PA3IMYHBIX OTICIIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIMU HIJIOKOXKHX, CKEJETh
[I03BOHOYHBIX JKMBOTHBIX, Yydesla NTUL U 3BEpeHd, KOJUIEKUUU OKaMEHEJIOCTEH, IMOJIE3HBIX
HCKOIIAEMBIX, MYJISKU OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgadopatopHasi padora «MojaenupoBanue onbiToB Musiepa—tOpu 1o
M3YYEHHUIO Aa0MOTEHHOTO CHHTE3a OPraHUYECKUX COCIMHEHHUI B IIEPBUYHOM aTMOChepey.

JlabopaTopHnasi paGora «/3ydeHue M oONMCaHHWE HCKONAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHre 0COOCHHOCTEH CTPOCHHSI PAaCTCHUHN Pa3HBIX OTACIIOBY.

IpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPOIOreHe3

Paszpgensl u 3agaun antponosorud. MeToabl aHTPONOJIOTHH.

CraHoBIIEHUE NIPEACTABICHUI O IPOUCXOXKIECHUU 4YeNOBEKa. PenuruosHble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoacTBO 4enmoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE€ IOJIO)KEHHE  4YeslOBEKa.
CBugerenbcTBa CXOACTBA YeNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoNIorHYeckre, (GpU3HONIOro-OMOXUMHUYECKHe, TMoBeneHuYeckne. OTIuYns dYeloBeKa OT
AKUBOTHBIX. [IpsIMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOH CUTHAJIIbHOW CHUCTEMBI.

JBrokymime cuitbl ((hakTopsl) aHTpoOIIOreHe3a: OHoIorndeckue, connanbabie. COOTHOIICHNE
OMOJOTMYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHbIE CTaJMM aHTpoIoreHe3a. PanHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U JHOJeH. ABCTPaIONUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJISAIIUN U TIEPBBIA BBIXOJ JtOJel 3a mpeaensl Adpuku. YenoBek reinenbOeprckuii —
001K IpeOK HeaHIepTaIbCKOT0 YeIoBeKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BHJ JIIOJIEH XOJIOAHOrO Kiumata. YenoBek pa3yMHBIM COBPEMEHHOIO THIA, I€HUCOBCKHUI
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerrnka u najieoreHoOMHKa.

DBONIOIUS COBPEMEHHOI0 uesjoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIIUAX YeIOBEKa.
MyTtannoHHbIi nporiece U moauMopdusM. [lomynsiunonHbie BOTHBL, Apeiid reHOB, MUTpallisi U
«3(hdexT ocHOBaTENA» B MOMYISIHIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHsaTue o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUHAS (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeka K pa3HbIM yCIOBUSM OKpY Karolien
cpenbl. Bausinue reorpaduueckoil cpeapl u npeiida reHoB Ha MOpQonOrHi0 M (HU3NOIOTHIO
YelioBeKa.

MexXIuCIUIUIMHApHBIE METOAbl B (u3mdeckod  (OMOIOTUYECKOW) aHTPOMOJIOTHH.
DOBOJNIOIMOHHAsA ~ AHTPOIOJIOTHST M TAJCOAHTPOINOJOTHS  YEJOBEUECKUX  MOMYJISIIHIA.
buocounanbHple  uccnenoBaHMS — NPUPOABI  ueioBeka.  McciemoBaHHME — KOJBOJIOIHUH
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IHoprpersr: Y. [JapsuH, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.



Tabmumer uw cxembl: «MeTOABI  aHTPOMONIOTUNY, «[ OMOBHOW MO3r  YEIOBEKay,
«YenoBekooOpazHble 00€3bsIHBI, «CKENIeT YeI0BeKa U CKeJeT MUMIaH3e», «PyauMeHTs! u

aTaBU3Mbl», «JIBIDKyIIME CHUJIBI aHTPOIOIEHE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasonurek», «HenoBek yMmenbli», «HenoBek IpaMOXOaAIuiny, «/leHUCOBCKUN YEIOBEK»
«Heannepranbups», «KpoManboH1b», «lIpenku yenoBeka», «ITamnbl 3BOIIOLNUM YEJIOBEKA»,
«Pacsl yenoBekay.

Ob6opynoBanue: MyJIsHKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHAIbHONW KYJIBTYpHI MPEIKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOIOTHICCKUMU U OMOJIEHCKIMU CIOKETaMHU
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIEb Yeperna 4eJoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJEIIU TOpCa IIPEIKOB YEJIOBEKA.

JlabopaTopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa,
CBSI3aHHBIX C IPSAMOXOXKACHUEM.

IIpakTnyeckas padora «/3yueHne 3KOJI0rM4YECKUX afanTaluil YeI0BEKay.

Tema 6. Jkos10rusi — HAYKA 0 B3aHMOOTHOLICHHUSIX OPraHM3MOB H HAJJOPTaHU3MEHHBbIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue U pasBuTHe 3Kkosoruun B Tpyhax A. I'ymbonbara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensr u 3agaum skosnoruu. CBsi3b
9KOJIOTMH C IPYTUMU HayKaMH.

Mertoab! skonoruu. IlosneBsle HaOMIOAEHUS. DKCIEPUMEHTHl B 3KOJOIMM: HPUPOIHbBIE U
nabopaTtopubie. MonenupoBaHue B SKOJOTHH. MOHUTOPUHT OKPYKAIOLIEH CpPENbl: JIOKAIbHBIH,
PEruOHAIIbHBIN U TJI00ATLHBIN.

3HaueHUe JKOJOTMYECKMX 3HAHUM I 4YeJIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBA CBsI3€M uyesoBeyecTBa C MNpUpoAod. DOpMHUPOBAHUE DKOJOTUYECKOW KYJIbTYPBl U
9KOJIOTMYECKON rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuipr u cxemsl: «Pa3nensl sxonorun», «MeToasl 3ko0runy», «CxemMa MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeToJ0B SIKOJIOTMUECKUX UCCIIEI0BAaHUIN.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okonoruueckre (akTopbl W 3aKOHOMepHOcTH ux geiictBus. Kraccuduxarus
JKOJIOTMUECKUX  (akTopoB:  aOuoTHueckue, OWOTHUECKHe, aHTpomnoreHHsle.  OOmue
3aKOHOMEPHOCTH JIeWCTBUS 3Kojoruyeckux pakropos. IIpasuno munnumyma (K. IInpenrens, O.
JIn6ux). TonepaHTHOCT. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaxtopsl. CBeT Kak skonoruueckuii paxrop. JleiicTBre pasHbIX y4acTKOB
COJIHEYHOTO CIEKTpPa HAa OpPraHU3Mbl. OKOJIOTMYECKHE TPYNNbl PACTEHUH U HKUBOTHBIX 11O
OTHOIIEHHUIO K cBeTy. CUTrHaibpHas poiib cBeTa. GoToneproanus3M.

Temnepatypa kak skonorudeckuil ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
IToMKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojoruueckuil ¢akrop. Ilpucnocobnenus pacteHHi K MOAISPKAHUIO
BogHOTO Oanmanca. Kiaccudukamuss pacteHwii mo OTHOIIEHHWIO K Boje. l[IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO peXHUMa.



Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs, TIyOMHHAas
MOJNOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DPHU3UKO-XUMUYECKHE OCOOCHHOCTH cpea OOUTaHUS
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CPEIax.

buonoruueckue purmbl. Buemnue u BHyTpeHHUE pUTMbI. CyTOYHBIC U TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie ¢opmbl opranu3moB. [lonstre o xuszHeHHoi Qopme. KusHeHHbIE (HOPMBI
pacTeHuii: AepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBbl, OJHOJIETHHE TpPAaBBI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’pOoOHOHTHL. OcobeHHOCTH
CTpOEHUS 1 00pa3a KU3HH.

buotnueckne dakroppl. Buasl OMOTHYECKHMX  B3aMMOJICHCTBHI:  KOHKYpEHIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusMm, koomepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue  B3aumojeicTBus  (TONHUYECKHE,
dopuyeckue, (abpuueckue). 3HaUCHUE OMOTUYCCKUX B3aMMOJACHCTBHIA I CYIICCTBOBAHUS
OpraHu3MoB B cpesie oOuTaHus. [IpuHINT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemMoHcTpauuu

Tabnuiel 1 cxembl: «JKkonorudeckue GakTopb», «CBETOBOU CHEKTP», «IKOJIOTHUYECKHE
TPYIIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbBIE )KUBOTHBIEY, «XOJIOAHOKPOBHBIC
KUBOTHBICY», «DHU3MOIOTHYCCKUE QMANTAlUN KUBOTHBIX», «Cpeipl OOWTaHHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « Kuznenusie Gopmbl pacTeHH», «Ku3HeHHbIE (OPMBI KUBOTHBIX),
«IKOocucTeMa MIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOTO Jiecay, «llenmu mutaHus»,
«Xuuauuectsoy, «Ilapazutuzmy», «Konkypenusny, «Cumonosy», «KommeHcanuzm».

ObopynoBanue: repbapuu pPacTEeHUH U KUBOTHBIX, IPHUCIOCOOJECHHBIX K BIIHUSHUIO
pPa3IUYHBIX  AKOJOTHYECKUX  (AaKTOPOB, TepOdapuu  CBETONIOOMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCIIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIWBBHICE KOMHATHBIC
pacTeHus, repObapuu U KOJUIEKIIMU TETUTONOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOWYHUBBIX PACTCHHUIA,
gyyyena MTUIl U 3Bepeil, repOapuu pacTeHUil, OTHOCIIHUXCS K TuUrpodputam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJJICKIIMHA )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbdapuM U  KOJUJICKIIMM PAaCTEHWH W IKUBOTHBIX, OOJQJAONIMX YepTamMHu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHHM JKU3HU, repOapuul U KOJJIEKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUACTBYIOIINX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pa6oTra «BpIsBIeHNE TPUCTIOCOOTICHNI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopnasi pabora «BpIsiBIEHHE TPUCTIOCOOSCEHUM OPraHW3MOB K BIUSHHIO
TeMITePaTypPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUW W3 pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTHYECKUE XapaKTePUCTUKH Tonyssiuuu. [lomymnsiusa kak OWONIOrHdecKas CucTeMa.
Pons HeomHOpoaHOCTH Cpenbl, GU3HUYECKUX OaphbepoB M OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMysiiuii. OCHOBHBIE MTOKA3aTeNN MOMYIISIIIHH:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M IOJIOBas CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHS.

DKoyorryeckasi CTpykTypa momyisiuu. OleHKa YHCICHHOCTH MOomynsnud. JlmHamuka
MOMYJISAUMN U €€ peryisiuus. buoTnueckuii noTeHuMan nonyasauuu. MoieaupoBaHue THHAMUKU
nonyssiuuu. KpuBble pocta uncieHHOCTH nomyisinuu. KpuBble BbDkMBaHUs. Perymsnus



YUCIIEHHOCTU TMOMYJSIIMMA: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkosornyeckue crpareruu BuaoB (- u K-crparerun).

[Tonatue 00 »sKosormyeckoil HUmE BuAa. MecrtooOuTanue. MHOromepHas MOJENb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Humu. [loreHunansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomymsiuii. Apeansl BUAOB. Buabl M UX KM3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHMS W MHUIpaluid JKMBOTHBIX. buosormdyeckue WHBa3uu
YyXEPOAHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. 1. XaTunHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU nonyasuuny, «IIpocTpancTBenHas
CTpyKTypa nonyiauun», «Bo3pactHele nupamunapl nonyiasiuun», «CKOPOCTh 3aceneHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3mMammy», «Mogjenb skojormyeckod nHumm Jx. U.
XaTYynHCOHA.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIIHNH >KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
ouoreHose.

Okocucrema Kak oOTkpeitas cucrema (A. Jx. Tencnm). DyHKUMOHAIBHBIE OJIOKH
OpPraHU3MOB B 3KOCHUCTEME: MPOIYLEHThl, KOHCYMEHTBI, PEAYLEHThl. Tpoduyeckue ypoOBHHU.
Tpoduueckue nenu u cetu. Adbuornyeckue OJ0kH 3KocucTeM. [10YBBI M MIIBI B IKOCHCTEMAX.
KpyroBopoT BemecTB 1 OTOK 3HEPTUU B SKOCUCTEME.

OcHoBHbIE MTOKa3aTeNM 3KocucTeMbl. buomacca n npoaykius. DK0JIOTHYECKUE TUPAMMU/IBI
qucen, 0MoMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U UX
IPUYUHBL. AHTpPONOIE€HHbIE BO3JIEHCTBMS Ha cykueccuu. KimmakcHoe cooOIecTBo.
buopa3znoobpasue 1 moJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmembl 03€p U pek. DKocucmemvl Mopel U OKeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpPONIIOTEHHBIE  DKOCUCTEMBI. ArposKocucTeMa. ArpoueHos. Pazmuuus Mexay
AHTPOIIOTEHHBIMU U NIPUPOAHBIMU IKOCHUCTEMAMHU.

VYpboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponuzauuss ropojackoi ¢aynsl. buonormueckoe u  XO3SHCTBEHHOE 3HAuU€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOACUCTBUI OPraHU3MOB B SKOCUCTEMAX.
Ponb xackaonozo sghghexma u 6u0os-30ugpuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJSIUNA M OSKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U aHTPOIOIEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOJI02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmeus. MeTo0NIoTHs MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIIOI€HHBIX DIKOCUCTEM.



JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OMOILIEH03a», « DKOCHUCTEMa MHUPOKOJIUCTBEHHOTO JIeCay,
«JKocucTeMa XBOHHOTO Jjeca», «DYyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME»,
«KpyroBopor BemectB B 3Kkocucteme», «llemm mnuTaHus (mactOuiHAas, JETPUTHAs)»,
«QKoJIOTUYECKasi MUPaMUa Ynucen», «IKoJorudyeckas nupamuga OuomMaccoly, «IKOJIOruyecKas
nupamua suepruny», «O6pazosanue 6onotay, «llepBuunas cykueccus», «Boccranopnenue neca
Iociie moXxapa», «KocrucreMa o3epa», «ArpoueHos», «KpyroBoport BELECTB U IOTOK SHEPTHH B
arporeHose», «IIpumepsl ypOosKkocucTeM».

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, uydesa NTUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTuyeckas padora «3ydyeHue u onucanue ypO0o3KOCHCTEMBI».

JlabopaTopnas padora «/3ydyenue pasHo0Opa3us METKUX MMOYBEHHBIX YJICHHUCTOHOTUX B
Pa3HbIX IKOCHCTEMAX ).

IKCKypeust «IKCKypcHsl B TUIIMYHBIA OMOreoneHo3 (B qyOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN MM TOMMEHHBIH JIyT, 03epo, 00I0TO)».

IKCKypeus «IKCKypCUs B arpO3KOCHCTEMY (Ha MOJI€ WIH B TETUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiod6aabHasi IKOCHCTEMA

buocdepa — obmiennanerapuas obojouka 3eMiH, /i€ CYIIECTBYET WIIU CYIIECTBOBaiIa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. 1. Bepuaackoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUsl Onocdeprbl. OcodeHHOCTH OMOChEphl KaK TII00ATBHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemecTts U
OMOreoXMMHYECKHe IUKIBI (Yriiepo/a, a3oTa). PUTMHUHOCTS siBIeHU B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, MYCThIHU, TPOIUYECKHE Jieca,
BbICOKOTOphsi. Kilumar, pacTUTeNbHbIN U )KMBOTHBIM Mup 6MoMoB cymn.CTpykTypa U (QyHKIHS
KHBBIX CHCTEM, OIIEHKA UX PECYpCHOIr0 MOTEHIMaIa U OMOCHEpHBIX (PYHKIIHMA.

JdemoncTpanuu

[Toptpetsr: B. U. Bepnaackuii, 3. 3tocc.

Tabmuue! u cxemsl: «I'eoctepsr 3eminy, «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B npupoae», «KpyroBopor kuciopoja B npupojae», «KpyroBopot Bojbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue nosica 3emnny, « Tyaapay, «Taiiray, «CMenaHHbIH
necy, «llupoxonucTBenHsbl aecy, «Crenby», «CaBanHay, «IlyctbiHay, « Tponuueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKoornyeckue KpU3UChl M WX MpUuYUHBL. BoszneiicTBue uenoBeka Ha Ouocoepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa BO3yXa. 3arpsi3HEHUE BOAHOMU cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpONIOreHHOE BO3/IEHCTBUE HAa PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOIO
U KUBOTHOro Mupa. OCHOBHbIE NPUHIUINBI OXpaHbl npupoisl. Kpacueie kuuru. Ocobo
oxpansiemble npupoubie Tepputopun (OOIIT). boTannueckue caapl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE IPUHILIMAIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U NMPUPOAbI. PanmoHanbHOE
IPUPOJONIONB30BAaHUE M COXPAaHEHHE OHMOJIOTMYecKoro paszHoobOpasusi 3emun. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €ro BEpOSATHBIE MOCIIECTBUSI.



Pa3BuTHe METONOB MOHMTOPMHTA pPa3BUTUS OMACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemsl, obecneuusaowjue OOCMYn K UHGOpMaAyuu NO COCMOSAHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCeM U cnocob08 60pbObL ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemHbIX 3KOCUCTEM.

JdemMoHcTpanuu

Tabmupt u  cxembl: «3arpsizHeHHE aTtMmocepbl», «3arps3HeHHEe TUApPOcepbI»,
«3arpszHeHue nouBk», «IlapaukoBsii 3 dekT», «Ocobo oXpaHseMbie TPUPOTHBIC TEPPUTOPUNY,
«Mopenu yrpaBisieMOro MUpa.

Ob6opynoBanue: Gpororpaduu 0XpaHIeMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHETI'O OBIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

OdI'OC COO ycraHaBnmuBaeT TPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyJaroluMUCs
MPOTrpaMM CpeAHEro 00IIero 00pa3oBaHMs: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPaMMbl MO OHMOJIOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHICKONW  TpakJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIpEAeNICHUIO,
Haluyue momusayuu K OOYYEHHIO OHWOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXKIEHHI JIMYHOCTH HAa OCHOBE KIIFOYEBHIX IIEHHOCTEH M MCTOPUYECKHX TPAAULUN Pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUS  SKOJOTHYECKOW  KYIbTYpHI,
CnOcobHOCMU CMA8UMb TIETTH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATENBHON AEATEILHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHUMCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHSATHIMU B
o0IIecTBe TpaBWIAMH W HOPMAaMH IIOBEICHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMH JTUYHOCTH, NMaTPUOTH3MA U
YBOKEHUSA K 3aKOHY M TMPABOMOPSAKY, YENIOBEKY TpPyAa U CTapiieMy MOKOJIEHHIO, B3aUMHOTO
YBOXKEHUS, OEpPEe)KHOT0  OTHOIICHHWS K  KyJIbTYpHOMY  HAclHeAUId U TPaTUIUSIM
MHOTOHAllMOHAJIBHOTO Hapozaa Poccuiickoit denepanun, MPUPOAE U OKPYKAIOUIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUs yueOHOro npenMera «buoiaorus» JoMKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH OOY4YaroOLIMXCsl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEeH JINYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOEXKIEHUM, COOTBETCTBYIOLIMX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIEcTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIbITa JEATENIbHOCTH B MPOLECCE pealn3aldid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMU  OOYyYaromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTO 4JIeHa POCCUICKOTO 00IECTBa;

OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0Os3aHHOCTEH, YBaKeHHE 3aKOHAa U
MIPaBOIIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JAHUU y4eOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U T03HABATeNbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U 00BICHATD €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINOJIHEHUS Y4YeOHBIX,
MO3HABATEJIBHBIX M HCCIEAOBATENIbCKUX 3a7a4, YBAXKUTEJIBHOIO OTHOILIEHUS K MHEHUIO
OTIIOHEHTOB P 00CYKIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;



2) NIATPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTH POCCUICKOM Ipa’kJaHCKON UIEHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, YyBCTBAa OTBETCTBEHHOCTH Imepel PoauHOl, ropaocTu 3a CBOMl Kpail, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, IPOILLUIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIIEAHNIO U MAMITHUKAM IPUPOJbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAuYeHUs OHOJOTMU B TMO3HAHMM 3aKOHOB MPUPOABI, B KU3HU YEJIOBEKa U
COBPEMEHHOI'0 00IECTBA;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUIHCKOTO Hapoza;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT0 MIOBEICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIIHIO U MPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYACH HA
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMYUBOTO OYTyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
NPUHATUSA HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBHUH € TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOEC OTHOIICHHWE K MUY, BKIIOYAs ICTCTHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUM;

MMOHMMaHHE YMOLIMOHAJIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (OPMHUPOBAHMA  KYJbTYPbl  3/10POBbSI M
IMOIMOHAIBHOIO 0JIArONOJIYYHs:

MOHUMAaHKUE W peau3alus 30pOBOro U 0e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHN M OTHbIXA,
perynsipHasi (u3UYECKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30MacHOT0
MOBEJICHHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M JKU3HU JIFOJCH;

OCO3HAHUWE TIOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHHUS aKOTOJIA,
HapKOTHUKOB, KYpeHUsI);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JCATEIHHOCTH TEXHOJIOTHYECKOW M COIMAILHOM HAPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSITEIIBHO BBITIONHATH TAKYIO JESTETHHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodeccCHoHATBbHON AeITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HH;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS:

HKOJIOTMUYECKHU 11€1eCO00pa3HOe OTHOIIEHUE K MPHUPOIE KaK UCTOUHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJbTYPbI: NPHOOPETEHHE OIBbITa IIAHUPOBAHMS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IIOCJIEICTBUN [l OKpYXKaroIeH cpeabl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHYECKMX NpoOJIeM M IMyTed HX pelieHHS;

CIOCOOHOCTh UCHOJB30BATh MPUOOpETaeMble IPU U3yYEHUN OMOJIOTUU 3HAHUSA U YMEHUS
IpPU PEUICHUU TNPOOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IPHPOJIOIOIB30BaHUEM (COOII0ACHNE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIIPABJIECHHBIX HA COXPAaHEHHE PaBHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OMoChephl);

aKTUBHOE HENpUsATHE AEHCTBUH, MPHUHOCSIIMX Bpel OKpYXawolledl NpupoaHoil cpexe,
YMEHHE IPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMYECKHUE IOCIEACTBUS MPEANPUHUMAEMbIX
JENCTBUN U NIPEAOTBPAILATh UX;

HQJINYME PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHUS, 3KOJOIMUYECKOW KYJbTYpPbI, OIbITa
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpPYKOBOJCTBOBaTbCSI HMHU B
[I03HABATEIbHONM, KOMMYHMKAaTUBHOW M COLIMAJIBHOM NPAKTHKE, T'OTOBHOCTUM K YYacTHIO B
IPAKTUYECKOHN JEATeIbHOCTH 3KOJIOIMYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM MNpPAaKTUKH, OCHOBAHHOTO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPILLICHCTBOBAHHE A3BIKOBON U UUTATEIbCKON KyJIBTYphl KaKk CpeJICTBA B3aUMOJIEHCTBUS
MEXy JI0JbMU U MIO3HAHUS MUDA;

MOHMMaHKUE CHenu(uKu OMOJOTMM KaK HAayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHHU
palMOHAIBFHOIO HAYYHOI'O MBIIIJICHHS, CO3aHNUHU LIEJIOCTHOTO MPEICTABICHH 00 OKPYKAIOLIEM
MHpE KaK O €IUHCTBE IMpHUPOJbI, 4YeJIOBeKa M OOLIeCTBa, B TIO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEN U peleHNH MpoOIeM COXpaHEeHHs IPUPOTHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAUUMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LMBUIM3aLUU: OOecreyeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEJUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTell BBIXOAA U3 TNTOOAIBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PallMOHAIBHOMY
HCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B LIEJSAX MOBBINICHUs OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTHM, KaK COCTaBHOM yacTH (YHKIHOHATIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoii IpH U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHUS /JIs aHajlu3a U OOBACHEHUs SBJICHUI
OKpY’KaloIIero MHpa M NPOUCXOJAIIMX B HEM H3MEHEHWH, yMEHHEe JenaTb O0OOCHOBAHHBIC
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIONIUXCSA JAaHHBIX C IEJbI0 TOJy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HAaHHE LIEHHOCTH HAayYHOW IESTEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O U CaMOOOpa3oBaHHIO, K
aKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH MO OWOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
OTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI



MeramnpeaMeTHble pe3ysbTaThl OCBOGHUs ydyeOHOro mpeamMera «buonorus» BKIIOYAIOT:
3HauMMble Ui (QOPMHUPOBAHHUS MHPOBO33PEHHUS  OOYYAIOLIMXCA  MEKAMCLUUIUIMHAPHBIE
(MexXIIpeIMETHBIE) 00LIEHAYyYHbIE TOHATHS, OTPAYKAIOLIUE LIEIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4yHbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIEOBAaHUE, HAOJIOJEHUE, U3MEpPEHHE, SKCIEPUMEHT U JIpyrue); YHUBEpCaJlbHbIE
yueOHbIe neiicTBUs (IO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAOIINE
(dbopMupoBanre (QyHKIIHOHATHHONH TPAMOTHOCTH M COIMATBHON KOMITETCHIIMH OOYy4YaIOUTUXCS;
CIIOCOOHOCTh 0o0y4aromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAaHUS M YHUBEpCalbHble YydeOHbIE JEHCTBHS B IIO3HABATENbHOM U
COLMAJIbHOW IIPAKTHUKE.

B pesynprare wu3ydyeHuss OHMOJOIMHM Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHUS Yy
oOyyaromerocsi OyayT chopMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC JCHCTBUS,
KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Yy4YeOHbIE JEHCTBUS, PpEryJISTHUBHBIE YHUBEPCAJIbHBIE
y4ueOHbIe IeCTBUS, COBMECTHAs ACATEIbHOCTb.

MeramnpeaMeTHble pe3ysibTaTbl OCBOEHHs IPOTrpaMMBbl CpelHEro oOuiero odpazoBaHUs
JIOJKHBI OTPayKaTh:

OBgJiajleHNe YHUBEPCAJIbHBIMH Y4eOHBIMM MIO3HABATEIbHBIMH 1€ CTBUAMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MpPOBaTh IMpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHUH MPUEMBI IOTHYECKOTO MBIIIUIEHUS (aHAJIN3a, CUHTE3a,
CpaBHEHHU, KiacCU(pUKaluu, OOOOIIEHUs), pPaCKpbhIBaTb CMBICI OHOJOTMYECKUX MOHITUN
(BBLAETIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATD CBSA3H C IPYTUMHU HOHATHAMM);

OIpeNIeNIATh LEeNU JACATeNbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH HX JOCTHIKCHMS,
COOTHOCHUTB PE3YyJIbTaThl AESITEIbHOCTH C TIOCTABJICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHYECKUE MOHATHUS s OOBSICHEHHUsS (PAKTOB U SBJICHHUM >KUBOM
HIPUPOJIBI;

CTPOUTH JJOTUYECKHUE PACCYKJCHUS (MHAYKTHBHBIE, IeAYKTUBHbIE, IO aHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B pACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BHIBOJBI U
3aKJIIOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA [JISl MPEJCTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOIICHUHA B M3Y4aeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IUIaH peLICHUs MPoOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCSl MaTepUaIbHbIX
1 HEMATEPHUANIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHMBATh COOTBETCTBHE PE3YJbTATOB ILIEISM,
OLIEHUBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBAaTh M BBIIOJHATH pPabOTy B YCIOBHUSIX pEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILUICHUE IIPU PEILICHUH KU3HEHHBIX TPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIaJIeTh HaBBIKAMU Y4e€OHO-UCCIIENI0BATENbCKON U MPOEKTHOM AEATENbHOCTH, HAaBbIKAMU
pasperieHus: mpoosieM, cnocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
peleHHsI MPaKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh pa3jMYHble BUABl JEATEILHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalNK, MPeoO0pa3oBaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalUsX, B TOM YHCIE IpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMH U METO/IaMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIIECTBEHHBIE CBA3M M aKTyaJlH3WpOBaTh 3ajlady, BbIIIBUTaTh
TUIOTE3Y €€ pellieHus, HaXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
napaMeTpsl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKHU OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLIEHUBATh IPUOOPETEHHBIN OMIBIT;

OCYILIECTBIISTh IIEJICHAINIPABICHHBIN MOUCK TMEpPeHOoca CPEACTB M CIIOCOOOB JIEWUCTBUS B
poecCHOHATLHYIO Cpey;

YMETb NEPEHOCUTh 3HAaHUS B  [I03HABATEIbHYIO M  IPAKTHUYECKYI0  00JacTH
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX 001acTel;

BBIBUTATh HOBBIC WJEH, MpelsiaraTb OPUTHHAIbHBIE TOJIXOJbl U pPEIICHUs, CTaBUTh
MpoOJIeMBI U 3aJ1a4H, JOMYCKAOIIMe aIbTePHATUBHBIC PELICHUS.

3) pa6ora c undopmamueii:

OpPUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HH(OpMamuu (TeKcTe y4eOHOro mocooOwus,
HAy4YHO-TIONYJISIPHON JITEepaType, OMOIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0asax mgaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HMH(OPMALMIO PA3IMYHBIX BUAOB U (hopm
MIpe/ICTaBICHMS], KPUTUYECKHU OLIEHNUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3alMpOoChl UM MNPUMEHATHh pa3IM4YHbIE METOJbl INPH IOHCKE M OTOOpe
Oounosornueckoi nHpopmalu, HeoOX0AUMOM JIJIsl BBIMIOJTHEHUS YI€OHBIX 3a/1a4;

MpHUOOPETaTh OIBIT KCIIOIB30BAaHMS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpeACTaBICHHUs OHOJOTHYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpamMmmbl, TAOIHIbI, PUCYHKH U IPYTroe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KAaueCTBE CpEACTBAa Mpu padoTe C OUOIOTrHYECKOM
uH(popManyen: NPUMEHITh XUMHUYECKUe, (PU3MUecCKhe U MaTeMaTU4YeCKUe 3HAKH U CUMBOJIBI,
¢bopmynbl, abOpeBHAaTypy, HOMEHKJIATYypy, HWCIOJIb30BaThb W NPeoOpa3oOBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIJIETh HAaBBIKAMU pPAclO3HAaBaHMUS U 3allUThl HHGOpManuu, WHPOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

Ogaanenne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBHSIMU:

1) obmenue:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BceX cepax >KU3HM, aKTMBHO Y4acTBOBATh B JMAJOTe
WM TUCKYCCHM MO CYILIECTBY 00CYXk/JaeMoil TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATh
CYXJEHHs] OTHOCHUTEIIbHO BBINIOJHEHHUS IMpelajaraeéMoil 3agaud, YYUTBHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB TUAJIOTA UIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMATh 3HAYCHHUE COIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYaIlUil, yMETh CMATYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;



BJIAJIETh PA3JIMYHBIMU Crloco0amMM OOIIEHUS U B3aMMOAEHUCTBUS, NOHUMAaTh HaMEpPEHMS
ApYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECEJHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araThb CBOX0 TOYKY 3PEHMSI C HCIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M HUCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOM M MHIMBUAYaAIbHOW pabOThI IpU
peleHny OMoIoruyeckol npodieMsl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS I'PYIIOBBIX
(dbopM B3aMOACHCTBUS NIPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JESITEIBHOCTH, OPraHM30BBIBATE W KOOPAMHHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHMU
YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETrO BKJIAJa U KaKIOr0 y4acTHHKA KOMaH[bl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECU C INO3ULHMHM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3IMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAXKEHHE, ObITh HHULIMATUBHBIM.

OgyajeHne yHHBePCAJIbLHBIMHU PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopraHu3anms:

UCMOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUISL BBIABICHHS MNpOOJEeM W HX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENILHO OCYILECTBIIATh MO3HABATENIBHYIO JIESTENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBbIE 337ayl B 00pa30BaTENbHON NEATENBHOCTH MU
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JienaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOI APYAULIMU B Pa3HBIX 00JACTIX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedeKcuu Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBHIMA
U MBICIIUTENbHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHUH, UCIIOJIL30BaTh MPUEMBI peQIIeKCUH
IUIsL OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHMS;

YMEThb OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHMMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI M apTYMEHTBI APYTUX [IPH AHAIU3E PE3YIbTATOB ACSTEIbHOCTH;



3) npuHsATHE CeOsl M IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U IPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU IPYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
YIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha obOecrieueHrne MpopUIbHOTO 00yUeHUs 00yJarOIIHXCS
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OM0JI0ruy HayuyHble 3HAHUS, YMEHHSI U CIIOCOOBI
JeWCTBUI 1O OCBOGHUIO, HHTEPIPETALUU U NPEe0oOpPa30BaHUIO 3HAHUM, BUIBI JESATEIHLHOCTH 10
MIOJyYEHHUIO HOBBIX 3HAHMM M HMX NMPUMEHEHHIO B Pa3JIMYHBIX Y4E€OHBIX, a TaKXKe B pealbHbIX
KHU3HEHHBIX cuTyalusx. [IlpeamerHbie pe3ynbTaThl IPEACTABICHbI 10 FOJaM U3Y4EHUs.

[IpenmerHbIe pe3ynbpTaThl OCBOCHUS yaeOHOTO0 npeamera «bruomorus» B 10 knacce nomxHel
OTpaXkaTb:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBaHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI M PEIICHUN
poOJIeM PaMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKJIAIE POCCUHUCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIAJICHHUE CUCTEMOM OMOJOrMYECKMX 3HAHWMH, KOTOpas BKJIKOYaeT: OCHOBOIOJAraroliue
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (JKU3HB, KJETKa, OpPraHu3M, METa0OoJH3M, TOMEOCTas,
caMOpEeryJIlLts, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTb, U3MEHUNBOCTb, POCT U Pa3BUTHE),
Oouosornyeckue Teopun (kierounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi TeopHs HaclneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT0o00pasusi U MPOUCXOKIEHHUS KYJIbTYpHBIX PAaCTE€HUI), 3aKOHBI (€AUHOO0Opa3usi MOTOMKOB
MIEpPBOrO MOKOJIEHUS, PACUIEINIEHUs, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHON wu3MmeHunBocth H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O IO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBaHMX KUBBIX 00BEKTOB (ONMCaHKE, U3MEPEHHE, Ha0II0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U JYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHM, KHMBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACSATENbHOCTH, TPOTEKAIOIIUX B OPraHU3Max pacTeHU, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: OOMEHA BEHIECTB (METa00IN3M), IPEBPAICHUS SJHEPTUH, OpPOXKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHoMJaMu KJIETKH U HX (QYHKIUSIMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW W X (PyHKUUSIMHU, MEXAY OpraHaMH M CHCTEMaMU OPTraHOB y
pacTeHuil, >KUBOTHBIX M 4YeJlOBeKa M UX (YHKUUSAMH, MEXKIY CHUCTEMaMH OpPraHOB U UX
GyHKIMAMHU, MEXAy STanaMu oOMeHa BeIIeCTB, 3TallaMH KJIETOYHOTO IMKJIA M >KU3HEHHBIX
IIUKJIOB OpPraHU3MOB, JTalaMd SMOPHOHAIBHOIO Ppa3BUTUS, TE€HOTUIIOM U (EHOTHUIIOM,
(dhenoTumnom u dakTopamu cpeapl OOUTAHMS;



YMEHUE BBISBJIATh OTIMYUTENIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM YHCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY ISl JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIIL;

yMEHHE petatb OMOJIOTHYEeCKUE 3a/1a4H1, BBISBIISTh IPUIHMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
HCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U MPOTHO3BI Ha
OCHOBAaHMH MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJIHITH JIA0OPAaTOpPHBIE U IMPaKTUUYECKHE padoThl, COONIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraThb TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCTEI0BaHNS, AaHATM3HPOBATH MOIY4YEHHBIC PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIEAOBAaTEIbCKOM padoTe Mo OWOJIOTHUU, SKOJIOTHH U
MeIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M IMYOJWYHO IPEICTABIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OIICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B 00JaCTH OMOIOTHH
U MEAWIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HAIPABICHHOE H3MEHEHHUE
TeHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BEIOOP OymyIiel mpodecCHOHATLHOM IeATEIIBHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X03HCTBA, MUIIEBOI
MIPOMBINUICHHOCTH, YIIIyOIsATh IO3HABATENbHBIN HHTEPEC, HAMPABICHHBINA HA OCO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAOHKEHNE OMOIOTHYeCKOro 00pa3oBaHUs B OpraHU3aIMIX
cpenHero npo(ecCHOHaTbHOTO U BHICIIETO 00pa30BaHUsI.

[IpeamerHbIe pe3yabTaThl OCBOCHHS yueOHOTO nipeameTa «buonorus» B 11 kracce nomxHbI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MeCTe U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IMO3HAHUU 3aKOHOB
MPUPOJABI U PELIEHUU 3KOJOTHYECKHX MPOOJIeM UYelIOBEYECTBA, @ TAK)XKE B PELIEHUH BOIIPOCOB
palroOHaIBHOTO MPUPOJIONIOIB30BaHUA, U B POPMHUPOBAHUY LIEHHOCTHOI'O OTHOIIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BJIa/I€Th CUCTEMOW OMOJIOTMYECKHX 3HAHWM, KOTOpasl BKIIIOUAET ONpPENENCHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJIAraloNIMX OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormueckue TeopuH (dBosronuoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomoonuu), yuyeHus (A. H. CeBepuoBa — 0 MyTAX W HampaBlIEHUSIX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bopa), mpaBuna (munumyma 0. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTUH), rTunoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yYMEHHE BJaJeTh OCHOBHBIMH METOJaMU HAy4YHOIO TIIO3HAHUS, HCIOJIb3YEMBIMU B
OMOJOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (ONHUCaHUE, H3MEpEHHe,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OLICHKH aHTPOIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHBbIE MPHU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa,
JJIONATPUYECKOT0 U CUMIIATPHUYECKOTO BHI000pAa30BaHUS, BIUSHUS ABWKYIIUX CHJ BOJIOIUU
Ha TreHO(OH]| MOMYJIALNH, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeaOBaHMUS
HaIlpaBJICHUI HBOJIFOLIMHU, KPYTOBOPOTA BELIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHaBIUBATh B3aUMOCBSI3M MEXAY ITPOLIECCAMH SBOJIIOIMHU, ABMKYILIUMU CUIaAMH
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3JIMYHBIX OSKOCHUCTEM U MPUCIOCOOJIICHUAMU K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISTh OTIUUYUTEIbHbIC MPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BU/IOB
K cpene obutaHus, aOMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOSH MECTHOCTH,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIMKY JUISl JIOKa3aTelIbCTBA POJACTBA OPraHU3MOB pPAa3HBIX CHUCTEMATHYECKUX TPYIIII,
B3aMIMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHUS, €IMHCTBA YEIOBEUECKHX pac, HEOOXOMAUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE periaTh OMOJIOTUICCKUE 3a/1a4H, BBISBISATH IPUYUHHO-CIICICTBCHHBIC CBSI3U MEKIY
HCCIEAYyeMbIMUA OMOJIOTMUECKUMU MPOIECCaMU U SIBIICHUSIMHM, J€JIaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, COOMIOAATh MpaBuia MpU
paboTte ¢ yaeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJBUTATh TUIOTE3bl, MPOBEPATh HMX HKCICPUMEHTAIBHBIMU CpPEJICTBAMH,
bopMyIupys 1ebh HCCISI0BAHMS, AHATTM3UPOBATH MOJyUYEHHBIC PE3yJIbTAThI U JICTIaTh BBIBOIBL;

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe MO OWOJIOTHUH, SKOJIOTHH U
MEHIIMHE, TPOBOJNMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJMYHO MPEACTABIATH
MOJTyYEHHBIC PE3yIbTaThl HA YYCHUUYECKUX KOH(DEPEHIINIX;

YMEHHME OIICHMBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUHM >KU3HM, YENOBEKa U
YeNOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHIX M CHOCO0ax MperoTBpalleHus] TITo0aIbHBIX
M3MEHEeHUH B 6uocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OynyIieil mpodeccoHanbHOM AeSITEIHPHOCTH B
o0acTu OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHNUS, MEIULIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO XO34WCTBA, MUIIEBOI MPOMBIIIIIEHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH MPOGECCUU U MPOJAOTIHKEHUE
Ouosoruuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouanuecrBo yacos DJIeKTPOHHbIe(1H
Ne Ipakruueck | (poBbIe)oOpa3oBa
/i HaunMeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Bcero KonTposibh e paGoTLI TebHbIE PecypbI
ple padoThI
1 buonorus xak Hayka 1
2 JKuBble cucTeMBbl U UX U3yYCHHE 2 1
3 Buonorus kinetku 1
4 XuMUYecKasi OpraHu3aius KIeTKA 7
) Crpoenrne u GyHKINU KIETKA 6
6 OOMeH BellecTB U PeBpallleHue S3HEPTUU B KIIETKE )
7 HacnencrBennas nundopmanus u peanusanus e€ B KJIeTKe 7
8 JKu3HEeHHBIN UK KJIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 8
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 6
1 I'eHeTnKa—HayKa O HAaCJIEJCTBEHHOCTH U H3MEHYHBOCTH 5 1
OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 6 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 4 2
14 I'enernka uenoseka 3 1
15 Cenexuusi OpraHu3MoB 2 1
16 buoTtexHonorus u cuHTeTUYECKAsE OMOJIOTUS 2 1 1
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68 2 24




11KJIACC

KosaunvecTBouacoB DJIeKTPOHHBbIe(HU
¢posbie)odpa3oBa
Ne ni/m HauMeHoBaHUepa3/1eJIOB HTEMIIPOTPAMMBI Kounrpoabusie | Ilpakruueckue
Bcero TeJbHBbIEPeCypChI
padoThI padoThI
1 3apox/IeHUE U PA3BUTHE SBOIIOIMOHHBIX 4 MEITGI?HMH - O61aKo 3HAHUH
NpeCTaBICHUN B OMOJIOTHH (oblakoz.ru)
2 MuxkposBomronus 1 e€ pe3yybTaThl 14 2 Marepuast - O61aKo 3HAHHI
(oblakoz.ru)
3 MaxkposBoTIOIHSIH €€ pe3yabTaThl 6 Martepuaibl - O0nako 3HaHUH
(oblakoz.ru)
4 ITpoucXoXIeHUE U Pa3BUTHE KU3HU HA 3eMIle 15 1.5 Marepuaiel - O61ako 3HaHU
(oblakoz.ru)
5 ITponcxoxaeHe YeT0BeKa—aHTPOIIOTEHES 10 1 Marepuast - O61aKo 3HaHHI
(oblakoz.ru)
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX MngelEHaﬂbl - O6naKo 3HaHUH
6 OpPTaHW3MOB M HaJJOPTaHU3MEHHBIX CHCTEM C 3 0.5 (oblakoz.ru)
OKpY>Karollen cpenon
7 Opranusmel U cpejia OOUTaHHs 9 1.5 Marepuaiibl - O6ako 3HAHUI
(oblakoz.ru)
8 DKOJIOTUS BUIOB U MOITYJISIIHIA 9 0.5 Marepuanel - O61aK0 3HAHKH
(oblakoz.ru)
9 DKOJIOTHsl COOOIIECTB. DKOJOTMYECKHE CUCTEMBI 12 0.5 Marepuaibl - O6ako 3HaHUI
(oblakoz.ru)
10 buocdepa-rnodbansHas a3xocucTeMa 6 Marepuael - O61aK0 3HAHHMIHA
(oblakoz.ru)
11 YenoBek U OKpysKarolas cpeaa 6 Martepwuaiisl - O61aK0 3HAHUIA
(oblakoz.ru)
12 PesepBHOE Bpemst 8
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 102 0 7.5
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ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo4yacoB
Jara
Ne i(::lzpo.ﬂ MpaxTuy s Y
n/ Temaypoka Beer | pagoru eckie DJIeKTpoHHBIE M (PPOBBIE 00pa3oBaTe/IbHbIE
In o padoThbI pecypcbl
1 Burosiorus kak KOMIUICKCHAsI HayKa U KaK 4acTh 1 0,5 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO 00IIeCTBA https://www.youtube.com/watch?v=SoHkTau2BU
JKuBbIe cucTeMBI U HX CBOMCTBA w
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJin
dex=1pp=iAQB
2 YpoBHEBasi OpraHU3aIKs )KUBBIX CUCTEM 1 https://resh.edu.ru/subject/lesson/5383/
HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus
MeTtozap! MOJEKYISIPHON U KJIIETOYHON OMOJIOTHH.
Ilpakrieckas padota «Msydene Meroz0s https://www.youtube.com/watch?v=GzTO2vLzyLA
3 KIIETOYHOHN OMOsoruy (Xxpomarorpadusl, 1 0,5 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJin
anexTpodopes, muddepeHnnaibHoe dex=4pp=iAQB
uentpudyruponanue, [TLP)»
https://www.youtube.com/watch?v=15|V-
4 XUMHIeCKUii COCTAR KIeTKH 1 fylKLclist=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2B
MuHepalbHbIe BeNeCTBa KICTKH, UX gojY/ bjuJ )
OMOJIOTHYECKAs POJTb index=6pp=iAQB
https://resh.edu.ru/subject/lesson/5397/



https://resh.edu.ru/subject/lesson/3827/
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https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
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https://resh.edu.ru/subject/lesson/5397/

Opranudeckue BEemeCTBa KJISTKH — OCTKH.

https://resh.edu.ru/subject/lesson/3840/https://www.y

5 JlaboparopHas pabota «OOHapyKkeHHe OEIKOB C 0,5 outube.com/watch?v=IKstGzYECKQIlist=PLqU6VD
MOMOIIHI0 KAYECTBECHHBIX PEAKIIU» VRpuoiTLeXcIBiRZ2J0h2BgbjuJ
CBoiicTBa, Kinaccubukanys 1 QyHKIHHA OEIKOB index=7pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKOQIi
st=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJinde
x=7pp=iAQB
https://resh.edu.ru/subject/lesson/3840/https://www.y
6 OpranuyecKye BEIECTBA KIETKU— YIIEBOIbI outube.com/watch?v=nQkH60AzrIwlist=PLqU6VD
VRpuoiTLeXcIBiRZ2J0h2BghjuUJ
index=9pp=iAQB
https://resh.edu.ru/subject/lesson/3840/https://www.
7 Opranu4ecKye BEeLIeCTBA KIETKH—IIUIHIb] youtube.com/watch?v=hfwgRQTpYbYlist=PLqU6
VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10pp=iAQB
Hykneunossie kucnortsl. JJHK u
8 PHK.JIaboparopHast pabota «lccnenoBanue 1 https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KJICTOK
Pa3INYHBIX OPTAHU3MOBY
9 Crpoenue u pynkimu ATD. JIpyrue https://resh.edu.ru/subject/lesson/3840/
HykieozuaTpupocharei(HTD)
MeTomsl CTpYKTYpHO# OHOIOTHH
10 CamocrosrenbHaspaboraNel" Xumuueckuit
cocTaB KJIeTKU'"(TecT)
11 Tumer ki1erok. [IpokaproTnyeckas KiieTka https://resh.edu.ru/subject/lesson/1587/
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https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
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https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
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12

CtpoeHue 2yKapuoTUYECKOMN KIETKHU.
[TpakTueckas padota «3yueHne CBOWCTB
KJIETOYHOU MEMOpPaHbI»

https://resh.edu.ru/subject/lesson/1588/

13

IToBepXHOCTHBIN anmnapar KIeTKU
HememOpaHHbIe OpraHouIbl KIETKH

14

[TotyaBTOHOMHBIE OPTaHOMIbI KJIETKH:
MUTOXOHJIpHH, TIacTu bl JlabopaTopHas pabora
«MccnemoBanue mia3MosIi3a 1 JIeIia3Mon3a B
Pacturenpupix kiaeTkax» CTpoeHue u GyHKIUU

spa

https://resh.edu.ru/subject/lesson/3847/

15

OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.
[TpakTuyeckas padora «M3ydenue
JBUKCHUSLMTOIUIA3MBbIBPACTUTEIbHBIXKIJIETK
ax»

16

CpaBHMTENbHAS XapaKTEPUCTHUKA KIETOK
sykapuort. JlabopaTopHas pabora «3yuenue
CTPOEHUS KJIETOK Pa3IMUHbIX OPTaHU3MOBY
CamocrosarenbHaspaboraNe2"Ctpoenue u
@YHKIMY OPraHOUI0B KJIETKH"

17

ACCUMUIISIIIAS ¥ TUCCUMUIISALINS — JBE CTOPOHBI
MeTabonu3Ma. Tumnsl oOMeHa BEIIECTB.
JlaGopatopHas pabota«l3yuenue
KaTaJIMTUYECKOW aKTHBHOCTH ()ePMEHTOB (HA
MpUMepe aMHIIa3bl U TIWKATaIa3bl)»

https://resh.edu.ru/subject/lesson/2486/

18

DepMEHTAaTUBHBIN XapaKTep peakui
KJIeTouHOro MeTtabonu3ma. JlaboparopHas pabora
«M3yuyeHnue GpepMEHTaTUBHOTO
pacIerIeHUSIepOKCHIaBOI0PO 1A
BpPacCTUTEIbHBIXU

’KMBOTHBIXKJIETKAX»
Benku-akTuBaTOpHINOETKU-UHTHOUTOPHI



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

19 ABTOTPO(DHBIN THIT 0OMEHA BEIIECTB https://resh.edu.ru/subject/lesson/3917/
DoTOCUHTE3
20 XemocuHTes. JlaboparopHas padota
«CpaBHEHHETIPOIIECCOB(OTOCHHTE3aNXEMOCHHTE
3a»
AHa’poOHbBIE OpraHu3Mbl. Buabl OposkeHusl.
21 JlaboparopHas pabota «CpaBHEHUE MPOIIECCOB
OpOXEHUS U JBIXaHUSD)
22 AnpoOHBIC OpraHU3MBbl. JTaIbl YHEPTETUIECKOTO https://resh.edu.ru/subject/lesson/3917/
oOMeHa DHeprus MeMOpaHHOTO rpaiueHTa
npoTtoHoB. Cunte3 AT®: pabora mpOTOHHOM
AT®-cunTassl
23 Peaxiuu MaTpu4HOTO CHHTE3a https://resh.edu.ru/subject/lesson/5352/
Tpanckpunuus— Marpuunbiii cuHTe3 PHK
24 Tpancnsuusueé srarbl https://resh.edu.ru/subject/lesson/3917/
KoaupoBanue aMuHOKHCIOT. Posib prubocom B https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
25 Opranusaiys reHoMa y MpoKapuoT U dYKapUOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/1682642301799341
4382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
%D0%B8%20%D0%BA%20%D1%83%D1%87%
MounekynsipHble MEXaHU3MBbI SKCIIPECCUH F€HOB Y D0%B5%D0%B1%D0%BD%D0%B8%D0%BAY
26 sykapuoT. CamocrostensHas padbora Ne3"O6men

BEILIECTB U AHEprun"

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0path=yandex_searchparent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012from_type=vast
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https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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Bupycbl — BHeK1€TOUHbIE POPMBI KUZHU U

27 obmuraripie napasutel. [lpaktutieckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zanrie MoJIeIIA BUPYyCa»
28 BupycHsie 3a0051eBaHuS YEITOBEKA, )KUBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacrenuii HanorexHosnoruu B OMOJIOTHUU U
MEIUIUHE
29 JK¥3HEHHBININKIIKIIETKA https://resh.edu.ru/subject/lesson/3927/
30 MarpuunsricuaTe3/ JHK
Xpomocomsl. JlabopatopHas pabora «3yueHue https://www.youtube.com/watch?v=-
31 XPOMOCOM Ha FOTOBBIX MHUKPOIIPENaparaxj KTF5eSIdJAlist=PLqU6VDVRpuoiTLeXcIBiRZ2
JOh2BgbjUJindex=13pp=iAQB
32 JleneHue KISTKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunbl kineTok. KapuokuHes v MUTOKKUHES.
JlaGopaTtopHast pabora «HabnroneHue MuTo3a B
KJIETKaX KOHYHMKA KOPEIKa Jiyka (Ha TOTOBBIX
MUKpoIIpenaparax)»
Perynsius )KU3HEHHOTO IIMKJIA KIIETOK https://www.youtube.com/watch?v=bgGhE50XcL
33 KontponsHas padora Nel "Kierka" wlist=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJi
ndex=12pp=iAQB
34 OpraHu3Mm Kak eIuHOE 11e10e https://resh.edu.ru/subject/lesson/6770/
35 Txanu pacrenuii. JlabopaTopHnas pabora
«M3y4yeHne TkaHel pacTEHUIN»
36 TxaHu )KUBOTHBIX U yenoBeka. JlaboparopHas
pabota «3y4ueHue TkaHel KUBOTHBIX)»
Opransbl. CucreMsl opranoB. JlaboparopHas
37 pabota «/3yueHue opraHoB I[BETKOBOTO
pacTeHus»
38 Omnopa Tera OpraHu3MoB https://resh.edu.ru/subject/lesson/6769/
JIBU>KeHUE OpraHu3MOB
39 [Turanue opraHu3MoB

IIuTanue MO3BOHOYHKIX KUBOTHHIX.
HI/IH_IeBapI/ITeJ'IBHaﬂ CHUCTEMA YCIIOBCKa



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
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https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
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https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/

40 JIpIxaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
JIpIxaHWe MO3BOHOYHBIX KHBOTHBIX U YEJIOBEKA
TpaHCIOpPT BEIIECTB Y OPraHu3MOB https://resh.edu.ru/subject/lesson/2489/

41 KpoBeHnocHasi cucteMa mo3BOHOYHBIX https://resh.edu.ru/subject/lesson/6760/https://re
KMBOTHBIXUEIIOBEKA sh.edu.ru/subject/lesson/6761/

https://resh.edu.ru/subject/lesson/1581/

42 Briienenue y opraHu3MoB https://resh.edu.ru/subject/lesson/2217/

43 3amuTa y OpraHu3MoB https://resh.edu.ru/subject/lesson/1580/
HNMmmyHHas cuctema denoBeka

44 PaznpaxxumocTh 1 perynsanus y OpraHu3MoB

45 ['yMopasibHast peryJisiust U SHAOKPUHHAS https://resh.edu.ru/subject/lesson/2458/
crcTeMa KUBOTHBIX M YeJIOBEKa

46 ®DopMbl pa3MHOKEHUS] OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
ITonoBoe pasMHOXKEHUE

47 Metios https://resh.edu.ru/subject/lesson/3927/
l'amerorenes. O6pa3oBaHue U pa3BUTUE MOJIOBBIX

48 kJeTok. JJaboparopnas pabora «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

49 WunuBuyanbHOE pa3BUTHE OPTaHU3MOB — https://resh.edu.ru/subject/lesson/5630/
OHTOTeHEe3 3aKiaJKa OPraHOB U TKaHEH U3 https://resh.edu.ru/subject/lesson/5630/https://re
3apOJIBIIIEBBIX JINCTKOB sh.edu.ru/subject/lesson/5385/

Poct u pa3Butne xxuBoTHBIX. JlabopaTopHast
50 pabota «BbIsiBIeHHE IPU3HAKOB CXOJICTBA
3apopItield T03BOHOYHBIX JKUBOTHBIX»
Pa3mHOXeHUe 1 pa3BUTHE
pacrenuii.JlabopaTopnas pabora «CtpoeHue
52 | OPraHoB PasMHOMCHUA BBICUIUX paCTCHUI https://resh.edu.ru/subject/lesson/5359/

JKu3HEeHHbIE UKl PACTCHHIA.
CamocrosrenpHas padora Ne4 "PasmHoxkeHHE U
pa3BUTHE OPTaHU3MOB"
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https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
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https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/

53

HcTopust CTAHOBJICHUS M PA3BUTHS TCHETHKHU KaK
Hayky OCHOBHBIC IMOHSTHS ¥ CUMBOJIBI
reHetuku. JJaboparopnas padora «JIpo3zodura
KaK O0BEKT Fr€HETHYECKHUX UCCIICIOBAHMID)

0,5

54

3aKOHOMEPHOCTH Hacle10BaHUs
NpU3HAKOB.MOHOTHOPHTHOE CKPEIMBAHUE.
[TpakTuyeckaspabora
"N3yueHunepe3ynbTaTOBMOHOIMOPHIHOTOCKPE
HIUBaHUSAYIPO30buiIb"

https://resh.edu.ru/subject/lesson/5386/

55

[utonornyeckre OCHOBEI MOHOTHOPUIHOTO
CKpEILMBaHUSA

https://resh.edu.ru/subject/lesson/5386/

56

AHanuzupyroiiee ckpeuiuBanue. Hernonnoe
JIOMUHUPOBaHHE

57

Jurnbpunnoe ckpemuBanue. [Ipaktudeckas
pabota«l3ydyeHue pe3ysibTaToB AUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(PUIIBD)

https://resh.edu.ru/subject/lesson/4725/

58

[{utonornyeckre OCHOBBI TUTUOPHUIHOTO
CKpeluBaHus. Pemienne 3aa4 1o reHeTHKe

https://resh.edu.ru/subject/lesson/4725/

59

CIIGHJ'ICHHOG HAaCJICAOBAHHUC MPU3HAKOB
XpOMOCOMHaH TEOpHUA HACICACTBECHHOCTU

https://resh.edu.ru/subject/lesson/4755/

60

I'eneTuka nona

61

I'enoTun kak 1eaocTHas cucTteMa. Pelenue 3agad
10 TCHETUKE.

62

3MeHunBOCTH IIPpU3HAKOB. Buasl u3MeHUNMBOCTU

https://resh.edu.ru/subject/lesson/5387/

63

MoudukaoHHas U3MEHYNBOCTb
BapuanvoHHBIN psa U BapHallMOHHAsL KPUBasl.
JlaGopatopHas pabota «/ccienoBanue
3aKOHOMEPHOCTEH MOTU(PUKAITMOHHON
n3MeHYnBOCTHU. [TocTpoeHne BapualiMOHHOTO
psna ¥ BapuallMOHHOM KPUBOM»

0,5

https://resh.edu.ru/subject/lesson/5387/

64

I'eHOTHIIMYECKAs N3MEHUYNBOCTD.
KomOuHaTHBHAs N3MEHYNBOCTD

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/5386/
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65

MyTtannoHnHasi u3MeHUUBOCTh. I [pakTyeckas
pabota «Myranuu y apo3opuisl (Ha 1
TOTOBBIXMUKPOIIpENaparTax)»

https://resh.edu.ru/subject/lesson/5387/

66

I'enetuka yenoBeka. [IpakTudeckas padbora 1
«CocTaBieHue U aHaJIN3 POJIOCIIOBHOM»
MeToabl METUIIMHCKON TEHETUKU

0,5

https://resh.edu.ru/subject/lesson/3653/

67

OcHoBHbIe TIOHATHSA cenekiun. JlaboparopHas
pabota «/3yueHue copToB KyJIbTypPHBIX 1
PAaCTCHUU U ITOPOA JOMAIIHUX JKUBOTHBIX»
MeTo/b1 CeNEeKIIMOHHOM PaboThI.
JlaGoparopHnasipabora «3yuenue
METO/I0BCENIEKIINU

pacTeHuin»

https://resh.edu.ru/subject/lesson/3861/

https://resh.edu.ru/subject/lesson/3861/

68

MeunuHCcKue OMOTEXHOJIOTHI 1 1
Kontponbnaspabora No2"['enetrka
ucenexuus’"

OBIIEEKOJIMYECTBOYACOBIIOITPOIT' PAMME 68 2

24

11KJIACC

Tema ypoka

KoaunuecTBo 4acos

Bcero

Kont
poib
HbIE
padot
bl

IIpakr
HYeCK
ue
padot
BI

Har

usyye
HUSL

DJIeKTPOHHbIE
uupposbIe
o0pa3oBarejibHbIE

pecypchl

OpommononHas teopust Y. JlapBuHa

JBroxyiue cuiibl 3BOOIMA BUAOB 110 Y. {apBuny

Bops0a 3a cymecTBoBaHNEe, €CTECTBEHHBII M HCKYCCTBEHHBIN 0TOOD

DopMUPOBAHUE CUHTETHUECKON TEOPUU IBOJIIOLUU

OTalbl 9BOJJIIOLIMOHHOI'0 ITpo1eCcCa: MUKPO3BOJIIOIHA U MAKPO3BOJIFOLINA

o O Bl W N -~

HOHyHHHI/Iﬂ—BHGMCHTapHaSI CAHUHUIIA 3BOJJIIOIITNH

I e



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

3akoH reHeTndeckoro paBHoBecus J[x. Xapau, B. BaiinGepra.

7 Jlaboparopnas paboTa «BbIsSBICHHE U3MEHUNBOCTH Y 0COO€H OJTHOTO 1 05
BUIa»

8 DnemMeHTapHbIe (DaKTOPHI IBOIIOLIUN 1

9 Dddext ocHoBatens. IHPexT OyTHIIOTHOTO TOPIIBIIIKA 1

10 Murpanuu. M3omsmmu nonyssuii: reorpapuaeckas, OnoJornaecKkas 1

11 EcrecTBeHHbIN 0TOOp—HaNpaBISOMUi(paKTOPIBOTIONUN 1

12 [TooBoii oT6OP 1
[IpucrocobaeHHOCTh OPraHN3MOB KaK pe3yJIbTaT MUKPOIBOIIOIUH.

13 JlaboparopHas pabota «3yuenue apomopho30B 1 UIMOA AN TAINIA 1 0.5
YPaCTEHUHMKUBOTHBIX )
[Tpumeps! mpucIocoOIeHUH Y OpraHU3MOB:
Mopdosoruueckue, Pu3nonornieckue, OnOXUMHUUECKUE,

14 | nosemenueckue. 1 0.5
JlaGopatopHnasipabota«lIprcnocobneHusI0praHu3MOBUNXOTHOCUTENb
Hast
1[E1€CO000Pa3HOCTh)»
Bup,ero

15 KpuTepuuucTpykTypa.Jlabopatopnaspadora«CpaBHEHNEBHI0BIOMOP(HO 1 0.5
JIOTHYECKOMYKPUTEPUIOY

16 CrpykTrypa BUIa 1

17 BunoobpazoBanue kKak pe3ynbTaT MUKPOIBOIIOLUU 1

18 CBs13b MUKPO3BOJIIOIUH U SMHAEMHOIOTUH 1

19 MaxkponsBostorus. [TaneoHTonornueckre MeToIbl U3y4EeHUs BOTIOLMU 1

20 Buoreorpaduyeckre METOAbI H3y4EHHUS IBOIOLUH 1
OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(]OIOrHUECKHE METOIbI

21 U3y4YEHHSI SBOJIIOLIUU 1

99 MounekynsipHO-TeHETHYECKHE, OMOXUMHYECKHE U 1
MaTeMaTHYECKUEMETO I3y ICHHUSIBOIOINT

23 OO111e 3aKOHOMEPHOCTH HBOJIOLIH

24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOLIUT

25 Hay4HbIe THITOTE3BI IPOUCXOXKIACHUS JKU3HU Ha 3eMIIe




26

I[OHayLIHBIC MPEACTABJICHUS O 3apOKACHNUU KU3HU

27 OCHOBHBIEATAITBIHEOPTAHNYECKOMIBOJIOLIHI

28 l'unoTe3pI3apokICHUSKU3HU

29 Ucropus 3emmu u metoasl e€ uzydenus. Jlaboparopnas padbota 1 05
«/3yveHune u onrcaHue UCKOTIAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY '

30 HauanbHbIe Tarbl OpraHMYECKON IBOJTOIHH

31 DBOJIIOIHS DYKApPHUOT
OCHOBHBIE TaITBI YBOJIIOIUH PacTUTENLHOTO Mupa. [IpakTrueckas

32 Pabora «3yueHne 0coOCHHOCTEH CTPOSHHSI PACTEHHUH Pa3HbIX 1 05
OTJICJIOBY

33 OCHOBHBIE 3TaITbI YBOJIOIUH KUBOTHOTO MHUpa 1
DBouonus )KUBOTHBIX. [IpakTudeckas padora «3yueHue

34 0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX JKHBOTHBIX 1 0.5

35 PasBuTHe )xu3HM Ha 3emJie o IpaM U Iepruoaam 1

36 MaccoBbie BBIMUPaHHUSI — YKOJIOTHYECKHE KPU3UCHI TIPOIILIOTO 1

37 CoBpeMeHHBIH KOJIOTUYECKUIT KPU3HC, €r0 0COOEHHOCTH 1

38 CoBpeMeHHas cUCTeMa OPTaHUIECKOTO MPOIIIIOTO 1

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIITBI OPTaHU3MOB 1

40 AHTpPOIIOJIOTH—HAYKa O YEJIOBEKE 1

41 Pa3zBuTHe npeacTaBneHnit 0 MPOUCXOKICHUN YeTIOBEKa 1
MecTo yenoBeKka B CUCTEME OPraHUYeCKOTO MUpA.

42 JlaGopaTopnast pabora «3ydeHne 0coOEHHOCTEH CTpOCHUS 1 05
CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C MPSMOXO0XKICHUEM»

43 JIBKyIIHe CUIIbI aHTPOTIOTEHE3a 1

44 CooTHoIIeHHEe OMOJOTUYECKHUX U COIMATBHBIX (DAKTOPOB B 1
aHTpOIIOTreHe3e

45 OCHOBHBIE CTaJUM AHTPOIOTreHE3a

46 [Taneorenernka u mnajaeoreHOMUKa

47 DBOJIIOIHSL COBPEMEHHOTO YENIOBEKa

48 Yenoseueckue packl. [IpakTudeckas padora «3ydeHne 3K0I0rHIecKux 1 05

azanTainui YeJIoBEKay




49

MC)KI[I/ICI_[I/IHJII/IHapHLIC MCTOJbI aHTPOIIOJIOTUH

50 3apokaeHUE U Pa3BUTHE IKOJIOTUN

51 Mertons! sxkonorun. JlaboparopHast padota «3ydeHne MeTo10B 1 05
HKOJIOTHYECKUX HCCIICIOBAHUIN

52 3HaueHUE 3KOJOTUYECKUX 3HAHUMN Ul YeJIOBEKa

53 Okonoruyeckue HakTopsl
Aobuotndeckue hakTopbl. CBET KaK AKOJIOTHYECKUN (PakTop.

54 JlaboparopHas paboTa «BbIsSBICHHE TPUCIIOCOOICHUI OPraHU3MOB K 1 05
BIIMSTHUIO CBETa»
Abuotnueckue Qaxrtopel. Temmeparypa Kak 3KOJIOIMYECKHH

55 daktop. JlaGoparopnas pabora «BbIsIBIEHHE TPUCTIOCOOICHUI 1 05
OpPraHU3MOB KBIMSHUIOTEMIIEPATYPHD)
Abuotndeckue hakTopsl. BiaXHOCTH Kak 3KOJIOTHUECKHA (HaKTop.

56 JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHM U3 1 0.5
pasHBIX MECT OOUTAHUS

57 Cpenbl 00uTaHUS OPraHU3MOB 1

58 Buonorndeckne puTMbl 1

59 XKuznenusie GopMbI OpraHU3MOB 1

60 buotnyeckue pakTopsl 1

61 3HavyeHrne OMOTUYECKUX B3aUMOCHCTBUH ISl CYIIECTBOBAHMS 1
OpPraHu3MOB B cpejie 0OUTaHUs

62 OKOJIOTUYECKHE XapPAKTEPUCTUKHU MOIYJISALNN 1

63 OCHOBHBIE TIOKA3aTeNH OIS YUCIEHHOCTD, TUIOTHOCTb, 1
BO3pAcTHas U TMOJOBasi CTPYKTypa

64 OCHOBHBIE TIOKA3aTEeNH MOIMYJISIIUHN: POKIAEMOCTh, TIPUPOCT, TEMIT 1
poCTa, CMEPTHOCTh, MUTPALUU

65 DKosoruyeckas CTpyKTypa MomyJIsiiuu

66 JluHaMuKa IOnyJIsIuK U €€ perymsauus

67 Kpusbie pocra uncieHHOCTH oy sinui. KpuBble BBDKHBaHUS

68 Okonoruyeckas Humia Bujaa. Jlaboparopnas padora «l[IpucrnocobneHus 1 05

CEMSAH paCTeHI/Iﬁ K pacCCCIICHUIO»




69 Bun xak cucrema nomynsnuit 1
70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIMNA AKUBOTHBIX 1
71 Co00111eCTBO OPraHu3MOB—OHOIIEHO3 1
72 DKocucrema Kak OTKpbITasi cucTeMa 1
73 KpyroBoport BemecTB u MOTOK SHEPTHH B IKOCUCTEME 1
74 OcHOBHBIE TTOKA3aTEIN IKOCUCTEMbI 1
75 DKOJIOTHYECKUE TTHPaAMUIbI 1
76 N3menenust coo0IecTB — CYKIIECCHH 1
77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMbI MOPEH 1
U OKECaHOB
78 [IpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI TYH/IP, JIECOB, CTEIEH, MyCTHIHb
79 AHTpPOTIOT€HHBIE YKOCUCTEMBI
80 Yp6oskocucremsl. [IpakTrueckas padota «M3ydenue u 1 05
onucaHue ypoo3KOCUCTEMBI» '
81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUIA 1
OpPraHU3MOB B 9KOCHCTEMax
MexaHu3Mbl BO3JIEHCTBUS 3arpsI3HEHHUI Pa3HbIX THUIIOB Ha
82 CyOOpraHM3MEeHHOM, OPraHU3MEHHOM, MOMYJISALHOHHOM 1
¥ SKOCUCTEMHOM YPOBHSIX
83 brocdepa — obmierutanerapHaast 000109Kka 3eMITu 1
84 VYuenuneB. U.Bepranckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHMs OHochepbl 1
86 KpyroBopoThI BEIIEeCTB U OMOTCOXUMHYCCKHE ITUKITBI 1
87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroitunBocTh 61ochepsl 1
89 DKOJIOTHUYeCKHe KPU3UCHI M UX PHYUHBI 1
90 BosneiicTBue uenoBeka Ha Ouocdepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIM MUP 1
92 OxpanHa npupo b 1




93 OCHOBHBIEC IPUHINIIB YCTOHYNBOTO Pa3BUTHS YEIOBEUECTBA U 1
HPUPOJIBI

94 PanmonansHoe IpHpOONIOIb30BaHHE M COXPAHEHUE OMOJIOTHYECKOTO 1
pa3HooOpas3ust 3emin

95 O606menne o Teme «MUKPOIBOTIONUSA U €€ Pe3ysIbTaTh» 1

96 O6o06meHue 1mo Teme «MaKpoIBOIIONHUS U €€ PE3YIbTaThD» 1

97 O606menue o Teme «IIpoucxoxkaeHue U pa3BUTHE KU3HHA HA 3eMIIC» 1

98 O6061enue o Teme «lIpoucxoxaeHne 4ea0BeKa—aHTPOIIOTECHE3 1

99 O0600mmenne o Teme «IKOJIO0TUs — HayKa O B3aUMOOTHOIICHUSIX 1
OPTraHU3MOB»

100 | OO6oO6menue o Teme «OpraHu3Mbl U cpesia OOUTaHUS 1

101 | OO6oOmieHne Mo TeMe«IDKOIOTHS BUIOB U MO

102 | OO6o6menue mo Teme«bruochepa—rnodaapHas IKOCUCTEMAY) 1

OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 102 0 7.5

4.Kpumepuu u nopmut oyeHKu 3HAHUI YMEHUT U HABLIKO YUAWUXCA

Cucrema OlleHMBAHNA 3HAHUI 1 KPUTECPUHA OCHUBAHUS PA3/IMYHBIX BUI0B paﬁoT.

dopma KOHTPOJISI: MPaKTHYecKasi\liabopaTopHasi padoTa

5-0aaabHas cucreMa

OcHOBHBIE MOKA3ATEH AJIsI OLEHOYHBIX CYKIeHUIt
OLICHUBAHUSA

«5» [TpaBUIIBHO CAaMOCTOSITENILHO OTIPEJIEIISET 1IeNb JaHHOH paboThI,
BBITIOJHSIET paboTy B MMOJTHOM 00BEME C COOITI0ICHNEM HEOOX0ANMOit
MOCJIE0BAaTEILHOCTH POBEACHHS OIIBITOB, U3MEPEHHH.
CaMoCTOATENBHO, PAlIMOHATIBHO BHIOUPAET U TOTOBUT AJISI BHITIOTHEHHS
paboT HeoOx0MMOe 000py IOBaHKE; IPOBOANT JaHHbIC PaOOTHI B
YCIIOBHUSIX, 00ECTIEUMBAIOIINX MTOJydEHNE HanboJIee TOUHBIX PE3YJIbTaTOB.
I'paMOTHO, JTOTMYHO OMMCHIBAET X0 MPAKTUIECKUX (J1AOOPAaTOPHBIX)
pabor,

MPaBUIBHO (POPMYITHPYET BBIBOJIBI; TOYHO U aKKYPATHO BBITIOJHSIET BCE
3alUCH, TaOJINIBI, PUCYHKH, YEePTEXH, rpaUKH, BEIYUCIICHHS.
[MposiBIIsieT OpraHN3aIMOHHO-TPYIOBBIE YMEHUS: TTOJICPKUBACT YUCTOTY
pabouero Mecra, MOPSIOK Ha CTOJIE, SKOHOMHO PaCcXO[yeT MaTepHAITBL;
co0umojaeT npaBuiia TEXHUKY 0€30MacHOCTH NP BBITIOJHEHUH PadoT.




«“»

BeImonHseT npakTuieckyro (J1abopaTopHyro) paboTy TOITHOCTHIO B
COOTBETCTBHH C TPEOOBaHUSIMH IPH OIEHUBAHUH Pe3yIbTaToOB Ha 5", HO
JIOITyCKaeT B BEIYUCICHUSX, U3MEPEHHAX JIBA - TPH HEA0UETA WK OJTHY
HETpyOyIo OMIMOKY M OAWH HEAOUET.

[Tpu oopmiteHHH PaObOT IOMyCKAET HETOYHOCTH B OMMCAHUH X074
JEHCTBUIl; feNaeT HEeTOoJIHbIE BBIBOJIBI IPU 0OO0OLICHUH.

«3»

[IpaBunpHO BEIMONHSET paboTy HE MeHee, yeM Ha 50%, HO 00bEM
BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MMOMYYUTh BEPHBIE
pe3yIbTaThl M CAIENATh BRIBOABI IO OCHOBHBIM, IIPUHIUITHATHHBIM
BaXHBIM 3a7]adqaM pabOTHI.

[Monbupaer obopynoBanue, MaTepuai, HAUMHAET paboTy C IOMOIIBIO
YUUTEs; UK B XOJIe TIPOBEACHUS] H3MEPECHUH, BEIYUCIICHUH,
HAOIIOIEHUH TOITYCKAET OMNOKH, HETOUYHO (POPMYIIMpYET BHIBOMFI,
00001IeHMS.

[MpoBoauT paboOTy B HEPALMOHAIBHBIX YCIOBUSX, YTO PUBOJUT K
MOJTyYEHHUIO PE3yIbTATOB C OONBITUMH TOTPEITHOCTSMU; WA B OTYETE
JTOTTYCKaeT B 0OIIel CI0KHOCTH HE OoJiee IBYX OIMIHOOK (B 3aIiCsIX
YKCeJI, pe3yJIbTaTOB U3MEPECHUM, BRIYUCIICHUH, COCTaBICHUH I'Pa(UKOB,
Ta0JIUI, CXEM H T.J.), He UIMEFOIINX JUIS JAHHON paOoThI
MPUHIMITHAIEHOTO 3HAYCHUS, HO MOBJIHSBIINX HA PE3YJIbTaT
BBITTOJTHEHHSI.

HomyckaeT rpy0yro omuOKy B X0/1€ BBIIIOJTHEHHS pa0OThI: B O0BSICHEHUH,
B 0(pOpMIICHUH, B COOJIFOICHNY MPABUII TEXHUKH O€30IMaCHOCTH, KOTOPYIO
YUEHHK UCHPABIISIET 110 TPEOOBAHUIO YUUTEIS.

«2»

He onpenensier caMoCTOATENLHO 11eTb pabOThI, HE MOXKET 0e3 MOMOIIU
YUUTEIA NIOATOTOBUTE COOTBETCTBYIOIICC 060py11013aH1/Ie; BBIIIOJIHSCT
paboTy HE MONHOCTHIO, U 00HEM BBITIOJTHEHHOH YaCTH HE TTO3BOJISIET
CeNaTh MPaBUIBHBIC BEIBOJIBL.

JomyckaeT a8e u OoJiee rpyOblie OIIMOKK B X07€ padoT, KOTOPHIE HE
MOXET UCIIPAaBUTH 110 Tpe6OBaHI/IIO neaarora; Wi Npou3BOJUT
W3MEPEHHsI, BEIYMCIICHUS, HAOIIOICHUS HEBEPHO.

®opma KOHTPOJIS: TeMaTHYecKasi IPOBepoYHasi padoTa, NPOBePOYHasi 10 JOMAIIHeH padoTe

5-0anibHas cucreMa
OLICHMBAHUSA

OCHOBHBbIE MOKA3ATeJH JJI51 OLEHOYHbIX CYKIeHUil

«S5»

BrmmonaseT paboty 6€3 ommOOK MM AOITyCKaeT He 60sIee 0HOTO
HEZIOYETA.

Co0iro1aeT KyIbTypy MMCHbMEHHOW pedr; paBuiia 0hOpMIICHHS
MMACEMEHHBIX paldoT.




«“»

BrimonHsieT MucbMEHHYI0 paboTy MOJHOCTBIO, HO AOIYCKAET B HEll He
Oonee omHOI HETpy0OOIl OMMOKK M OTHOTO HEeoUETa WK He Oosee AByX
HEJO4YETOB.

CobmrofaeT KylbTypy MMCbMEHHON PedH, paBuiia 0(pOopMIICHHS
MUCBMEHHBIX Pa0OT, HO AOMYCKaeT HeOOIbIINE TOMAPKH IIPH BEACHUH
3aMKCEH.

«3»

[TpaBUIBHO BHIMOIHSET HE MEHEE MOJIOBUHBI pabOTHI.

HomyckaeT He 6oiee ABYX, TpyObIX omuOOK, MK He OoJiee OaHOM
rpy0oii, ogHOI Herpy0Ooil OIMOKH 1 OJHOTO Hemo4uéTa, Wit He Ooee
TpEX HEerpyObIX OLIMOOK, U OAHOM HETpyOoil OIMOKK 1 TPEX
HEIO0UYETOB, WM IPU OTCYTCTBUH OIIMOOK, HO IIPU HAJTMYUH IISITH
HEJO4YETOB.

JlonyckaeT He3HAYUTETbHOE HECOOIOACHNE OCHOBHBIX HOPM KYJIBTYPBI
MUCBMEHHOH peuu, MpaBuil 0popMIIeHHUS MMCbMEHHBIX Pa0oT.

«Q»

[IpaBwiIbHO BBINIOIHICT MEHEE ITOJIOBUHBI TUCBMEHHOM PabOTHI.
JomyckaeT 9uciio ommOoK U HEAOUETOB, MPEBOCXOIAIIEEe HOPMY, TIPH
KOTOPOI MOXKET OBITH BEICTAaBIIEHA OIleHKa "3".

JomyckaeT 3HaUNTENbHOE HECOOIOIEHE OCHOBHBIX HOPM KYJIBTYPBI
MUCbMEHHOHN pedw, paBui 0(hOPMIICHHUS MTUCHMEHHBIX PadoT.

(DopMa KOHTPOJIA: yCTHBIﬁ OTBET IO JOMAIIHEMY 3aJaHUI0, yCTHBIﬁ OTBET Y JOCKH.

dopma KOHTPOJIS: TECTHPOBAHUE

5-0anaLHas cucreMa
OLICHMBAHUSA

OcHOBHBIE MOKA3aTeJH AJI51 OLEHOYHbIX CYKIeHUil

«5»

OTCyTCTBYIOT OIIMOKN M HEJOYETHI MPH BOCTIPOM3BEACHUH N3YyUYSHHOTO
MaTepuana, Ipy YCTHBIX OTBETaX YCTPAHEHUE OTAEIbHBIX HETOUHOCTEH C
TIOMOILBIO JIOTIOJTHUTENBHBIX BOIPOCOB YUUTENs], COONIOACHUE KYIbTYPhI
YCTHOU peyu.

«“»

HomyckaeT He3HaYUTEIbHBIE (HETPYOble) OMMOKN 1 HEAOUETHI TPH
BOCIIPOU3BE/ICHUH U3yUYEHHOI0 MaTepuaa, COOI0AEHIE OCHOBHBIX
MIPaBWJI KyJIBTYpBl YCTHOM pedn.

«3»

HonyckaeT rpy0yro ommnOKy, HECKOJIBKO HETPyOBIX OIMOOK NpH
BOCIIPOM3BEICHUH U3yYECHHOTO MaTepHaia, He3HAYUTENbHOE
HecoOJII0IeHIE OCHOBHBIX ITPAaBUJI KYJIBTYPbI YCTHOH peyn.

«Q»

OTcyTcTBYeT yMeHHe paboTaTh Ha yPOBHE BOCTIPOU3BEACHHUA,
3aTpyAHSETCS PU OTBETaX HA CTAHAAPTHBIC BOIIPOCHI.




5-0anIbHasI cucTeMa .
OcHOBHBIE OKA3ATEH 1151 OLIEHOYHBIX CYKIeHHii

OLICHUBAHMSA

«5» 76% - 100% BepHBIX OTBETOB

«4» 0 o
66% - 75% BepHBIX OTBETOB

«» 50% - 65% BepHBIX OTBETOB

«2» Menee 50% BepHBIX OTBETOB

®dopma KOHTPOJIS: MPOEKTHAS PadoTa, HCCIe10BATENbCKAN AeSITeILHOCTD
Tabmuia 1. Kputepuu onenuBanus npoekra (B 0asiax).

Bbannel Kpurepun u ypoBau
Henenonaranue u NIIAHHPOBAHHE

0 Lenp HE chopmynupoBaHa

5 OnpeelieHa 1eib, HO He 0003HaYeHbI TyTH €€ TOCTHKCHHUSI

10 OmpeeneHa u sICHO ONUCaHa IeJb, ¥ MPEICTABICHO CBSI3HOE OMUCAHUE €€ TOCTIKCHHS
Coop undopmanun, onpeaeaeHue pecypcoB

0 BonpmmHCTBO NCTOYHUKOB WH(OPMAITUN HE OTHOCHUTCS K CYTH paOOTHI

5 Pabora conepuT orpaHHYEHHOE KOITMIECTBO HH(DOPMAITUHN W3 OTPAaHUYEHHOTO KOJIMYECTBA
MOIXOJSIIMX UCTOUHUKOB

10 PaboTa cogepkuT 10CTaTOUHO MOJTHYIO HH(OPMAIIXIO, HCTIOIh30BaH IHUPOKHIA CIIEKTP
MOIXOJISIIMX UCTOUHUKOB
O0ocHOBaHHE AKTYAJIBLHOCTH BbI00PA, AHAJIN3 HCI0JIb30BAHHBIX CPEACTB

0 Bonpmas gacte paGoThI HE OTHOCHTCS K CYTH IPOEKTa, HEaeKBaTHO M0100paHbl
HCTIOJIb3YEeMBIE CPeJICTBa

5 B paboTte B 0CHOBHOM JTOCTHTAIOTCSI 3asBJICHHBIC 11E€JTH, BRIOPAHHBIE CPEICTBA OTHOCHUTEIHHO
MOJIXOSIINE, HO HEIOCTATOYHEI

10 Pabora nienocTHast Ha BCEM MPOTKEHUH, BRIOpAHHBIE CPEACTBA UCIIOIB30BaHbl YMECTHO U
3 HEKTHBHO
AHaJIn3 4 TBOPYECTBO

0 PasMbinuieHnst onucareIbHOT0 XapaKkTepa, He UCTIONIb30BaHbl BO3MOXXHOCTH TBOPUYECKOTO
MoJIX0/1a

5 EcTh monbITKa K pa3MBINIUICHUIO ¥ TUYHBIA B3TJIS1 HA TEMY, HO HET CEPhE3HOr0 aHAIH3A,
HICTIOJIb30BAHBI DJIEMEHTHI TBOPUECTBA

10 JIndHbIe pa3MBIIIUIEHHUS C 2JIEMEHTAaMHU aHAJTUTUYECKOTO BBIBO/IA, HO aHAJIM3 HEJIOCTATOYHO
TITyOOKHUH, HCIIOJIE30BaH TBOPYECKHIA TTOTXO]

15 I'my6okue pa3MblieHns, COOCTBEHHOE BUACHUE U aHAIN3 WAEH, U OTHOLICHHUE K HEH

Opranu3anusi NHCbLMEHHOI YacTH




0 ITuceMeHHast paboTa MI0X0 OPraHN30BaHa, HE CTPYKTYMPOBaHa, €CTh OINOKH B 0)OpMIICHUH
5 PaboTa B 0OCHOBHOM yIOpsiIoueHa, yaelleHO BHUMaHHe 0(pOpMIICHUIO
10 YéTtkasi cTpyKTypa Bceil paboThl, TpaMOTHOE 0hopMIIeHHE.
AHaJIu3 npouecca U HTOrOBOI0 pe3y/bTaTa
0 00630p npeacTaBIseT cOO0I MPOCTOH MepecKas mopsika padoThI
5 [locnegoBatenbHbI 00630p pabOTHI, aHATN3 TIeiel B pe3yIbTaTa
10 VcuepnpiBaromiuii 0030p paboThl, aHATHM3 LIENH, pe3yIbTaTa U NpOoOIEeMHBIX CUTyalui
JlnyHasi BOBJIeYEHHOCTH U OTHOIIIEHHE K padoTe
0 PaboTa mabionHas, MaJI0 COOTBETCTBYIONIAS TPEOOBAHUSAM, IPEIBSIBISIEMBIM K TPOCKTY
5 PaboTa oTBevyaeT OONIBIIMHCTBY TPeOOBAaHUH, B OCHOBHOM CaMOCTOSITENIbHAS
10 [TonHOCTBIO cCaMOCTOsITEIbHAS Pa00Ta, OTBEYAIOIIAsl BCEM TPEOOBAHUSM.

Tabmuia 2. Kputepun oneHuBaHus JOKJIaaa npoekTa (B 0amiax)

bainel Kputepuu u ypoBHU
KadecTBo foKIa2

0 Komnosumums nokiaga He BRICTpOeHa, paboTa U Pe3yNbTaThl, HE MPEICTABICHEI B IIOJTHOM
o0BEMe.

1 Kommosumus nokiaga BEICTpoeHa; paboTa U e€ pe3yIbTaThl MPEACTABICHEI, HO HE B TIOJTHOM
o00bEMeE.

2 Kommoszunus nokiana BEICTpoeHa; padoTa  e€ pe3ysIbTaThl MPECTaBICHbI JOCTATOYHO TTOJIHO,
HO peyYb HeyOeuTeIbHA.

3 BricTpoena kommno3unus J0KIaaa, B HEM B ITOJTHOM 00BEMeE MpeicTaBiIeHa paboTa u eé
pe3yNIbTaThl; OCHOBHBIE TIO3UIIMHU TPOEKTa apryMEHTHPOBAHBI;, YOS TUTEIbHOCTh PEUYH U
yOeXKIEHHOCTH OpaTopa.

O0b¢M 1 rIyOHHA 3HAHMIA IO TeMe

0 Jloknagunk He o0sagaeT OONBIIUMU U TITyOOKMMU 3HAHHSIMHE IO TEME; MEKITPEIMETHBIE CBSI3U
HE OTPa’KEHBI

1 JlokmaTuuK moKas3a OoJbIIoN 00bEM 3HAHUN 110 TEME, HO 3HAaHUS HETJIyOOKHE;
MEXIPEAMETHBIE CBA3H HE OTPAYKEHBI.

2 Jlokagurk nokasai 00Jb1IoN 00bEM 3HaHUH 10 TeMe. 3HaHUS TITyOOKHe; MEXIIPeIMETHBIC
CBSI3M HE OTPAKEHBI.

3 JlokmaTuuk mokas3ar OoJbIoN 00bEM 3HAHUH 110 TEME, 3HAHUS TITyOOKHE; OTPa’KEeHbI
MEXIPEAMETHBIE CBA3H.

Ileqarormyeckasi opueHTALMS

0 Jloknaguuk nepes ayAuTOpuei IepKUTCS HEYBEPEHHO; PErTIaMEeHT HE BBIJEpKaH, HE CMOT
yAep)KaTh BHUMaHHUE ayIUTOPUH B TE€UCHHUE BCETO BHICTYIIJICHHS; HCIIOJIb30BAHHBIC HATJISAHbIC
CPEICTBa HE PACKPHIBAIOT TEMBI PaOOTEHI.

1 Jloknaauuk AepKUTcA NMepes] ayANTOpUe YBEPEHHO, BEIAEPKAH PETIIAMEHT BBICTYILIEHHS; HO
OTCYTCTBYET KyJNbTypa PeuH, HE NCIOJIb30BAHbI HAIVIATHBIEC CPEICTBA.

2 Jloknaguuk AepKuTcs nepel] ayAuTOprei YBEepeHHO, 001agaeT KyIbTypoil pedn,

HCIIOJIE30BaJIMCh HArJIAAHBIC CPEACTBA, HO HE BBIACPIKAH PETIIAMCHT BBICTYIINICHUA, HC YAaJI0Ch
YACPIKATh BHUMAHUC ayIUTOPHUU B TCUCHUC BCCI'O BLICTYIICHHA.




3 Joknagurk o0nagaeT KyJIbTypol peuu, yBEpEHHO JIEPXKHUTCS Tepe]] ayAuTOpHEH;
HCIIOJIb30BAINCH HATJISIHBIE CPENICTBA; PErJIAMEHT BBICTYIUIEHUS BBIEPKaH, B TEUEHHE BCETO
BBICTYIUICHUS! YACPKUBAJIOCH BHUIMAHHUE Ay JUTOPUH
OTBeTbI HA BONPOCHI

0 He naér orBera Ha 3a/laHHBIE BOIIPOCHL.

1 OTBeTHI Ha BONPOCHI HE MOJHBIE, HET YOeIUTEIbHOCTH, OTCYTCTBYIOT apIyYMEHTHI.

2 Hoxnamunk yoenuTeneH, 1a€T MOJIHbBIE, ApTYMEHTUPOBAHHBIE OTBETHI, HO HE CTPEMHTHCS
PaCKpBITh Yepe3 OTBETHl CUJIbHBIE CTOPOHBI Pa0O0THl, TOKA3aTh €€ 3HAYMMOCTb.

3 Joknagunk yoenuTeneH, AaéT MOIHbIE, apIYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI, CTPEMHUTCS
HCIOJIB30BaTh OTBETHI IJI PACKPBITUA TEMbI U CUJIBHBIX CTOPOH pa6OTI>I.

Jles10BBIE U BOJIEBbIe Ka4eCTBA JOKJIATYNKA

0 JIoKIaqurK He CTPEMUTCS TOOUTHCS BBICOKHMX PE3YJIbTAaTOB, HE UAET HA KOHTAKT, HE TOTOB K
JHMCKYCCHH.

1 JIOKITaAuuK KeaeT JOCTUYb BBICOKUX PE3YJIbTaTOB, TOTOB K TUCKYCCHH, HO BEAET €€ C
OIMOHEHTAaMHU B HEKOPPEKTHOU opme

2 JloKIaurK He CTPEMUTHCS K TOCTHIKEHHUIO BEICOKUX PE3yJbTaToOB, HO JOOpOXKeaTeNneH, JIeTKO
BCTYNA€T C ONINOHEHTAMHU B IHAJIOT.

3 JIOKITaA4uK MpOSBISAET CTPEMIIEHHE K JOCTH)KEHHIO BEICOKHX PE3YJIBTAaTOB, TOTOB K JUCKYCCHH,

no0poXKenaTeseH, Jerko HIET Ha KOHTAKT.

Tabmuia 3. Kputepuu onieHMBaHMs KOMITBIOTEPHOM Mpe3eHTalyu (B 0amiax)

bannet Kpurepuu u ypopau
HNudopmanmonHasi Harpy3Ka cjaiijioB
0 He Bce cnaiiipl uMeroT HH)OPMAMOHHYIO HArPy3Ky
1 Kaxipiii craiin nmeeT nHGOPMAITMOHHYIO HATPY3KY
Co0Jar01eH1e Mocae0BaTeTIbHOCTH B N3JI0KEHUH
0 He co6umoiaeTcst mocneoBaTeNbHOCTh B M3JI0KEHUH MaTepuaa
1 CoOnroiaeTcst HOCJIeA0BaTEIbHOCTD U3JIOKEHHSI MaTepHaa
[BeToBOE 0hopMIIeHME CIIAIIOB
0 B odopmienun cnaigoB ucnoabp3yercst 00IbII0e KOTMYECTBO LIBETOB
1 KonmuecTBO 11B€TOB, MCIIOIB30BAHHBIX I OPOPMIIEHHS Ciaiiia, COOTBETCTBYET HOpMe (He
0osee Tpéx)
Iondop mpudra
0 Bennunna mpudra, coyeranue mpudra He COOTBETCTBYET HOPME
1 Bennunna mpudra, coyeranne mpugTa COOTBETCTBYET HOPME
Tabauubl u rpaduxn
0 Tabmume! 1 rpaduku comepkat n306ITOK nHGOpManmu. [1710X0 ynTaeMsl
1 Tabmurs! ¥ rpaduku comepkaT He0OX0IUMYI0 HH)OPMAITHIO, XOPOIIIO YUTAEMbI
Kaprsl
0 OtcyTcTBYET Ha3BaHUE KApThl, HE YKa3aH MacIuTal, YCIOBHBIE 0003HAYCHUS
1 Kapra nmeeT Ha3BaHue, yKa3aH MaclITad, yCcIoBHbIE 0003HAYCHHUS




HNnmocTrpanun
0 Wnmoctpanuu, gotorpaduu He cogepkaT HHGOPMALHUIO 10 TEME
1 Wnmioctpanuu, dotorpaduu comepkar HHPOPMAIHIO MO TEME
AHuManus
0 Mermraet BoCIpUATHIO HH)OPMAITMOHHOW HATPY3KH CIIAHI0B
1 YcunuBaer BoctipusTre WHGOPMAIIMOHHONW HATPY3KH CIIAHI0B
My3bIKajIbHOE CONPOBOKICHUE
0 Memaet BOCIPUATHIO HHPOPMALIUH
1 YcunuBaer BocnpusiTie HHQOpMaIu
O0béM JIEKTPOHHOI NPe3eHTANNHI
0 OO0BEM Ipe3eHTaury npeBblaeT HopMy — 7TMO
1 OOBEM Ipe3eHTalN COOTBETCTBYET HOPME
5-6annbHas cuctema N
OcHOBHBIE OKA3ATETH 1JI51 OLIEHOYHBIX CYKIeHHUI
OlleHUBAHMA
«5» 76 - 100 6amoB
«4»
66 - 75 GamioB
«3» 50 — 65 GasioB
«2» Menee 50 6anoB
170171
-0TKa3 OT UCIOJIHEHUS IPOEKTA.

®dopMa KOHTPOJISL: AOKJIa, pedepar
[paBuna opopmiienus pedepara:

o Odpopmnenue mumynibHo20 1Ucma — CBEPXy yKa3bIBaCTCs UIMEHOBAaHHS 00pa30BaTeIbHOIO YUPEKACHHUS, TIocepearHe aucta numuTe ¢iioBo «<PEDOEPATY» u nox Hum
yKa3bIBaeTe Ha3BaHHe TeMbl pedepara. Kpome 3Toro Takke He0OX0IMMO yKa3aTh B IIPaBOil CTOPOHE BHU3Y JIMCTA UMS TOT0, KTO Hamucal pedepaT U UM
npoBepsitoniero pedepara (yauTens). B caMom HU3Y JIMCTa 1O IEHTPY MUIIATE HA3BaHKE TOPOJia, B KOTOPOM MIPOKUBAETE M TEKYIIHHA TOI.

o Cobnroodenue nonei cmpanuy 6 oopmieHuu mexcma — CBEPXy U CHU3Y 110 2 CM, CIpaBa 3 cM, a cjieBa 3 CM.

o llaparpadbr yepeayroTcs, Kak IPABUIIO, OJJHUM 32 PYTHM U HE HY)KHO HAYMHATH KaXKBIH HOBBIH maparpad ¢ HOBOTO JIUCTA.

e B KoOHIIe 3arojioBKa He HY’KHO CTaBUTh TOUKY.

e Haspanue naparpadoB nucath kKak 0OBIYHO, HE BBIICIIATH 3arjaBHBIMUA OyKBaMH.

e B TekcTe MOXXHO HCIIOJIb30BATh BBIACICHUE JKUPHBIM MITU KyPCHUBOM 11 OCHOBHBIX CMBICIIOBBIX 3HAYECHUI.

o Ilucarp mpudrom TimesNewRoman pasmepom 14 myHKTOB M pacCTOSHHUEM MEXKAY CTpoKamH 1,5.

e  BbIBOJBI HEOOXOAMMO HAMMKCATh B OTAEIHHOM ab3alle UCTIOIb3ys CTaHAAPTHBIE TS 3TOW 1enr (OPMYITUPOBKH.

IIpoBepsitorcs:

1. YMenue paboTarhb C JOMOTHUTEIBHON INTEPATYpOid. YMEHHE CAENATh aHAIN3 UCTIOJIb30BAHHBIX HCTOYHHUKOB.

2. Bo BCTymIieHHH yKa3aTh 11eJ1b U 33/1a41 padoThl, 000CHOBAThH aKTYaJILHOCTH BBIIBUHYTOMN MPOOIIEMBI.



3. Odopmnenne pedepaTa: TUTYIBHBIH JIUCT, OTJIABIICHUE, OCHOBHAS YacTh, OMOMuorpadus, CHOCKa, IPUIIOKEHUS K pedepary.

4. O6beMm pedepara He MeHee 15 cTaHIAPTHRIX MAITHHOMHICHBIX JMICTOB (OCHOBHAs YacTh pedepara) mwiu 30 TUCTOB PYKOIHCHOTO TEKCTA.
5. Jloruka M30KeHHs] OCHOBHOM 4acTH, TPaMOTHOCTb.

7. YMmeHue nenaTh BbIBOJIBIL.

5-0aaabHas cucTeMa .
OCHOBHBIE TOKA3aTEH JUIS OLIEHOYHBIX CYKIeHHH

OLeHHBAHMA

«5» Bce BrileykazanHble TpeOOBaHUS BbIICP)KAHBI

«4» EcTtb HecymecTBEHHbIE OTCTYIUIEHUS OT TPEOOBAHUI K IIKOIBHOMY
pedepary, nokiaaay. YUEeHUKOM JOMYIIEHB HE3HAYMTENbHBIC OIIMOKH,
HETOYHOCTH IIPH U3JI0KEHUH COJepKaHus pedepara, ToKIana npu
OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCHI.

«3» EcTb cymiecTBeHHBIC OTCTYIICHHS OT TPEOOBAHUH K MIKOIHLHOMY
pedepary, nokiany. IMeroTcs Takke CyIIeCTBEeHHbIE OIINOKH B
W3JI0KEHUH coliepKaHus pedepara, B OTBETaX Ha JONOIHUTEIIBHBIC
BOTIPOCHI.

«2» Tema pedeparta, 10KIIa7a HE PacKphITA.

®opma KOHTPOIIS: 3a4€T (MMChbMEHHBbIH, YCTHBI).

5-0aaibHas cucreMa .
OCHOBHBIE OKA3aTEH JUIS OLIEHOYHBIX CYKIeHHH

OlIeHUBAHMA

«5» 76% - 100% BepHBIX OTBETOB
«» 66% - 75% BepHBIX OTBETOB
«» 50% - 65% BepHBIX OTBETOB
«2» Menee 50% BepHBIX OTBETOB

dopma KOHTPOIIS: TBOpUYECKoe 3ajaHHe (PHCYHOK, AUarpaMma, rpaguk, kapra).
OreHnBaeTCS:

1. Conepxanue (pUCYHOK, THarpamMma, rpaduk)

2. CoOTBETCTBHE 3aJIaHHOW TEME

3. Hay4yHOCTH, KOMIIETEHTHOCTb

4. DCTETUYHOCTH

5-0abHAs cucTeMa

OCHOBHBbIE MOKA3ATeJH JJI51 OLEHOYHbIX CYKIeHUil
OLICHUBAHUSA




«5»

Pabora BBIITOJTHEHA B COOTBETCTBUH C IL.II. | - 4

«“»

Pabora BbImoIHEHA B COOTBETCTBUY C ILIL 1 - 3, HO IPUCYTCTBYIOT
HE3HAYUTEIIbHbIE 3aMEUaHMs B 1.4

«3»

Pabora BEIONTHEHA, HO IPUCYTCTBYIOT 3aMEYaHUS B T.11. 2, 3

«Q»

Pabora He BBIONMHEHA WIIM 3aMeYaHus 110 I1.11.1 - 4.

dopma KOHTpOIISA: paboTa HA ceMHUHApe

5-0anuabpHas cucTeMa
OLICHUBAHMSA

OcHOBHBbIE OKA3aTeJH JAJI51 OLEHOYHBbIX CYKIeHUil

«5»

- BiajeeT (PaKTHUECKHM MaTepHaIoM, COJEepP KalIuMCs B PEKOMEHTyeMOH
K CEMHHApy JIUTepaType (B TOM YHCIIE B JIEKIUSIX H HOPMATUBHO -
IPABOBBIX aKTaX, C yYETOM BHECCHHBIX B HUX H3MEHEHU);

- UCTIONB3yeT QyHAaMEHTAIBHYIO TUTEPAaTypy U COBPEMECHHBIC
WCCIIEIOBAHUS HAYIYHO-O0BEKTUBHOTO XapakTepa (MoHOTpaduu, CTaThu B
cOOpHHKaX ¥ MEPHOIUYECKOM NeyaTn);

- aHANMM3KUpYyeT (HAKThI, ABJICHHUS U TPOIIECCHI, TPOSBISET CIIOCOOHOCTh
Jenath 0000Iarole BEIBOABI, OOHAPYKHBAET CBOE BUACHHE PEILICHUS
HPaBOBBIX POOJIEM.

- aKTHBHO YYacTBYET B CEMUHApE, BBICTYIIAsl C COJePIKaTEIbHBIMH
JTIOKJIaJaMH U COOOIIEHUSIMH, PELIEH3UPYS BBICTYIUIEHHUS] CBOUX
OJTHOKJIACCHUKOB, CTPEMSICh K Pa3BUTHIO TUCKYCCUU

«“»

- BasieeT (JaKTUIECKHM MaTepralioM, COIEePIKAIIIMCS B PEKOMEHTyeMOi
K CEMUHapy JuTepaType (B TOM YKCie B JCKIUIX U HOPMATUBHO -
MIPaBOBBIX aKTaX, C YIETOM BHECEHHBIX B HUX U3MEHEHU), HO JOITyCKaeT
OTJIEJIbHbIE HETOYHOCTH HEMPUHITUITMAIILHOTO XapaKTepa;

- 1a€T OTBETHI HA JIONIOJIHUTENBHBIE BOIIPOCHI;

- BBICTYTAET C COACPIKATEIHHBIMU JOKJIAIaMA U COOOIIICHHUSIMH,
peLeH3UpYs BBICTYIUIEHUSI CBOMX KOJIJIET, CTPEMSICh K Pa3BUTHIO
JIHUCKYCCHH

«3»

- OTBEUYAET HAa TEOPETHUYECKUE BOIIPOCHI C UCIIOIH30BAHUEM
(haKTUYECKOro MaTepHualia, COACPIKAITUMCS B PEKOMEHTyEMOM K
CEeMHHApy JTUTeparype (B TOM YHCIIE B JICKIUSIX U HOPMATHBHO -
MPaBOBBIX aKTaX, C yYETOM BHECEHHBIX B HUX M3MEHECHHUN );

- MOKa3bIBaeT 0a30BBIC 3HAHUS MIPU OCBEIICHUN PUHITUITHATHHBIX
BOIIPOCOB U TIPOOJIEM;

- HE YMEET JIeNIaTh BBIBOJIb 0000IIAOIIETO XapaKTepa U JIaBaTh OIICHKY
3HAYCHHSI OCBEIIAEMBIX PACCMATPUBAEMBIX BOIIPOCOB U T.II.




«Q2» -0TKa3 y4acTBOBaTh B pa0OTE CEMUHAPA;
- OTBET TOJILKO Ha OJIMH BOIPOC CEMHHAPA.

®dopma KOHTPOJIST: OMOJTOTHIECKHIi THKTAHT

5-0aIbHAs cucTeMa .
OcHOBHbIE MOKA3ATETH /IJIsl OLIEHOYHBIX CYKIeHUI

OLICHUBAHMSA

«5» 76% - 100% BepHBIX OTBETOB
«4» 66% - 75% BepHBIX OTBETOB
«3» 50% - 65% BepHBIX OTBETOB
«2» Menee 50% BepHBIX OTBETOB

®0pMa KOHTPOJIA: COCTABJICHUE KOHCIIEKTA.

5-0aaibHas cucTeMa .
OCHOBHBIE OKA3aTEH JUIS OIIEHOYHBIX CYKIEHUH

OlleHUBAHMA

«5» KoncnekT cocTaBneH 1o miaHy, Co0Ir01aeTcs IOTHYHOCTbD,
MOCIIEA0BATEILHOCTD M3JIOKEHHS MaTeprasa, KaueCTBEHHOE BHEIITHEE
odopmiieHnE

«4» KoHcnekT cocTaBiieH Mo miaHy, HO HEKOTOPBIE BOIIPOCHI PACKPBITHI HE
MOJTHOCTHIO, €CTh HEOOJIBIIINE HEJIOUETHI B paboTe, 00beM — 2 TeTpaTHbIe
CTPaHUIIBI

«3» [Ipu BEIMOTHEHNN KOHCTIEKTA HAOIF01aeTCsT OTKIIOHEHNE OT IIJIaHa,
OTCYTCTBYET BHYTPEHHSIS JIOTHKA U3JIOKEHUS, YIOBIETBOPUTEIHHOE
BHeEIIHee oopMiIeHue

«2» Tema He pacKpbITa, HEYIOBJIETBOPUTEIBbHOE BHELTHEE O(hOpMIICHHE.

®opma KOHTpOJIS: padoTa ¢ HHAMBHAYATbHBIM 33JaHHEM B KJjacce.

5-0anaLHas cucreMa .
OcCHOBHBIE TOKA3aTEH JUIS OLEHOYHBIX CYKIeHHH

OlleHUBAHUSA
«» 1) 3ajjaHre 0OPMIICHO: aKKYPaTHO, TPAMOTHO, OMOJIOTHYECKIM
SI3BIKOM;
2) MO Ka)XKJIOMY ITyHKTY C/IeJIaHbl BEIBOIBI, TPOBEJICH aHAITN3

IMOCTaBJICHHBIX BOIIPOCOB
3) 3aJaHHC BBITIOJTHACTCA CaAaMOCTOATCIBHO




®opma KOHTpOJIISI: padoTa Ha yPOKe.

(DopMa KOHTPOJIA: TMATrHOCTHIECK

(DopMa KOHTPOJIA: AMArHOCTHYIECK

«“»

1) 3ajaHre 0(OPMIICHO aKKYPaTHO, HO BBISIBIICHBI HE3HAYUTEIILHBIC
OIIMOKY TPY aHATN3 TIOCTABJIEHHBIX BOIIPOCOB

2) TpeOyeTcs He3HAYUTEIbHASI TOMOIIb YUYUTEIS MTPH BBITIOTHCHUN
WHJUBUYaJTBHOTO 33JIaHuUs.

«3»

1) 3ajanre o(pOPMIICHO HE aKKypaTHO, C OIIMOKaMHU.
2) 3a/1aHHe BBIMOJIHSCTCS B IPUCYTCTBUU YUUTEIS

«Q»

OTKa3 OT BBIITOJTHEHHS 3aJaHus.

5-0anuabpHas cucTeMa
OLICHUBAHMSA

OcHOBHBIE OKA3aTeJH JAJI51 OLEHOYHBIX CYKIeHUl

«5»

BrimonraeHs! Bce 3aJaHud WIW OTBECTUJI Ha BCE BOIIPOCHI ITPaBUJIBHO.

«“»

BrmonHeHBI Bce 3a/1aHUS FITH OTBETHIT Ha BOMIPOCHI ¢ 1-2 ommOKamu.

«3»

Brimonaaeno MpaBUJIbHO T ITOJIOBUHY 3aZ[aHI/II\/'I.

«2»

Pabora He BhINOJIHEHA.

as1 padora (9 kiacc).

5-0anaLHas cucreMa
OLICHUBAHNSA

OcCHOBHBIE MOKA3aTeJH JAJI51 OLEHOYHBIX CYKIeHUil

«S5»

36-45 dajuioB

«“»

25-35 GasioB

«3»

13-24 6amna

«2»

0-12 6ayuta

ast padorta (11 kiacc).

5-0anibHas cucreMa
OLICHMBAHUSA

OCHOBHBbIE MOKA3ATeJH JJI51 OLEHOYHbIX CYKIeHUil

«5»

72-100 6astoB




«“»

55-71 Gamn

«3» 36-54 Gana

Q2» 0-35 dayu1oB

dopma KOHTpOJISL: IOMAalIHsAs padoTa.

5-panabHas cucrema .

OcHOBHbBIE OKA3ATETH 1JIs1 OLIEHOYHBIX CYKIeHUI
OLIeHUBAHMA
«5» BeinosiHeHs! Bee 3a1aHuUs WM OTBETHII HA BCE BONPOCH! IIPaBHIIBHO.
«»

BrimonHeHB! Bce 3a/1aHUS FITH OTBETHIT Ha BOMIPOCHI ¢ 1-2 ommOKamu.
«3» BBITIOTHEHO MPABUIILHO T MOJOBUHY 3aIaHUM.
@» PaboTa He BbImOIHEHA.

Dono oyeHouHvIX cpedcme

®oHp oneHOYHBIX cpeacTB M 10 -11 knacca.

HaumenoBanue OIICHOYHBIX

Nemm | ABTOp pa3paboTKu [Tpumeuanue
P pasp CPEICTB P
Muakosa B.H. JIsI TEKYIIETO U
’ Pemenwue 3anad o reneruke, M.: [lpoda, A yit
1 Hoporunall.B., HUTOTOBOT'O
2020
Aradonosa M.b. KOHTPOJIA
Meroamdeckoe mocodue K yueOHnky B.b.
JUISL TEKYILETo U
3axaposa buosorus O0rias 6uosorus 10
2 B.b. 3axapos N . WUTOTOBOTO
KJlacc yriyOn€éHHbIH ypoBeHb, M.: JIpoda,
KOHTPOJIA
2019
Meroamdeckoe mocodue K yueOHuky B. b.
3axapo-
Ba, C. I'. MamonroBa, H. U. Conunna, E. T.
3axapoBoit JIS1 TEKYIIETO U
B.b. 3axapos, M.B. P a yi
3 Tlemues «buornorus. O6mas 6nonorus. WUTOTOBOTO
YrimyOna€HHBIN YPOBEHB. KOHTPOJIA

11 xkmace», M. :
Hpoda, 2019. — 176 c. — (Poccuiickuit
y4eOHUK).




6. Mamepuanvno-mexnuueckoe obecneuenue
YueOHO-MeTOAMYECKHI KOMILIEKT. B coctaB YMK BxoafaT:
1.3axapoB B.b. buonorus. O6mias 6uomnorus. [IpodunsHeiii ypoBeHs. 10 ki1.: yue0.1i1s o01ieoopazoBaTenbHbIX yupexkaenuit. — M.: Jlpoda, 2020.
2. 3axapoB B.b. buonorus. O6miast 6uonorus. [Ipodunbaeiii ypoBens. 11 ki1.: yue0. s o0meodpa3oBarenbHbIX yupexaeHuit. — M.: JIpoda, 2020.
3. HOKMarepuainsl - O6ako 3uanwmii (oblakoz.ru); Marepuasst - O6aako 3nanuii (oblakoz.ru).
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