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Pabouyas nporpamma
1o ouosioruu (mpouiibHOE U3yYeHue)
10-11 kaacc
AHHOTaNUs K padoueii mporpamme no npeamery «buosorusi», 10-11 kiaace
(mpouabHBIH ypPOBEHB)

Pabouas nporpamma ydeOHoro npeamera «buonorus» cocraBieHa Ha ocHoBe: denepanbHOro roc-
yIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa CPeIHEro 00IIero o0pa3oBaHusl, yTBEPKACHHBIN MPUKA30M
MunucrepctBa oOpazoBanus U Hayku Poccuiickoit ®enepanum ot 17.05.2012 r. Ne 413 (B pen. Ot
11.12.2020) (manee — ®I'OC OOO; IIpumepHoit mporpaMmbl cpeaHero (IOJTHOro) obmero oopa3oBaHus
(mpo¢unbHbI ypoBenb) u [Iporpammsl cpeanero (mojgHoro) o6mero oopa3oBaHus M0 OMOJIOTHU IS
10-11 xmaccoB (mpodmibHBINA ypoBeHb) aBTOpa B.b. 3axaposa, 2015 ., HOJHOCTEIO OTpaXKAKOIICH CO-
nepsxkanue [IpumepHo# mporpaMmebl, ¢ JOMOJTHEHUSIME, HE TMPEBHIIIAIONIMME TPEOOBAHUN K YPOBHIO TIO/I-
TOTOBKH 00Y4YaOIIUXCSl.

JlaHHBIN BapHaHT IPOrpaMMBbI 00ecIieueH Y9eOHUKaMHu It 001e00pa3oBaTebHbIX IIKOJ:

1.3axapoB B.b. buonorus. O6mas 6uonorus. [Ipodunbneiii ypoBens. 10 ki.: yueb.nm1s o6meodpazoBa-
TENBHBIX yupexxaenuid. — M.: [lpoda, 2020.

2. 3axapoB B.b. buosnorus. O6uias ouonorus. [Ipodunsuseiii ypoBens. 11 ki1.: yued.mist ob6ueodpa3oBa-
TENBHBIX yupexaeruid. — M.: [lpoda, 2020.

3. 3. HOK Marepuaisl - O61ako 3Hanuii (oblakoz.ru); Marepuanst - O06aako 3uanuii (oblakoz.ru).

[IporpaMmMa opreHTHpPOBaHA Ha PEATU3ALNIO B IICHTPE 00pa30BaHUS €CTECTBEHHOHAYYHON U TEX-
HOJIOTMYECKON HampaBieHHocTel «Touka pocra», cozmanHoro Ha 6aze MBY COIIl 3ATO 3Bé3nHbIi ¢
LEJIbI0 PAa3BUTHSL Y 00yUaIOLMXCs €CTECTBEHHOHAYYHOM, MaTeMaTH4eCKOH, THPOPMAIMOHHON IrpaMOTHO-
CTH, (POPMUPOBAHUS KPUTHUECKOTO M KPEATUBHOTO MBIIIJICHHSI, COBEpPIIICHCTBOBAHHUSI HABBIKOB €CTECTBEH-
HOHAaY4YHOM ¥ TEXHOJIOTUYECKOW HAIIPABICHHOCTH.

Ha 0a3e nentpa «Touka pocra» obecrieunBaeTcs peanusanus o0pa3oBaTebHBIX IPOrpaMM ecTe-
CTBEHHOHAYYHOU M TE€XHOJIOTHYECKOW HANpaBICHHOCTEH, pa3pabOoTaHHBIX B COOTBETCTBHH C TPeOOBaHU-
SIMU 3aKOHOJIaTeIbCTBA B chepe 00pa3oBaHus U ¢ yu€ToM pekoMmeHaanuii deaepanbHOro oneparopa yueo-
Horo mnpeamera «buonorus». OOpa3zoBaTenbHas MporpaMMa MO3BOJISIET MHTEIPUPOBATH peaTM3yeMble
3/1€Ch MOJAXO/Ibl, CTPYKTYPY U CO/IepKaHue MpHU OpraHu3annu ooydyenus ouonoruu B 10—11 knaccax. Hc-
M0JIb30BaHKE 000py10BaHus LIeHTpa«Touka pocTay MO3BOJSAET CO3/1aTh YCIOBHUS:

e JUId paCHIMpPCHUA COACPKAHN IKOJIBbHOI'O OHOJIOTHYECKOTO O6p8.30BaHI/I$I;
e 71 HOBBIIICHUS II03HABATEIbHON aKTUBHOCTH o6yqa}0umxc;1 B CCTeCTBeHHOHay‘{HOﬁ O6J'I8.CTI/I;

e JUIA Pa3BUTHSA JIMYHOCTH peOeHKa B Mpolecce 00ydeHus: OMOJIOTHH, €ro crnocodHocTe, popmupo-
BaHUs U YJOBIETBOPEHHUS COIIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

117151 pabOTHI C OJTAPEHHBIMH IKOJbHUKAMHU, OPTaHU3AIMH UX PA3BUTHS B PA3IUYHBIX 001acTax oOpa-
30BaTeJIbHON, TBOPUECKOU JIeATETLHOCTH.

OcHoBHOM GopMOl yueOHON JeITENbHOCTH SBISETCS OMONOTUYECKUI IKCIIEPUMEHT, IPOBOJUMBIN B
BUJIE JIAOOPATOPHBIX, MPAKTHUYECKUX PAOOT U JeMOHCTpanuil. JleMOHCTpallMOHHBIN SKCIIEPUMEHT MTPOBO-
JTUTCS B TOM CITy4ae, €CIIM OH OMACeH IS BHITIOTHEHHS yYaIIMMHUCS HIIM UMEIOIIUKCS TPUOOP MPEICTaBICH
B €IMHCTBEHHOM JK3EMILISIPE.

OCHOBHBIMH Yenamu N3y4eHust OUOJIOTMH B OCHOBHOM LIKOJI€ SIBJISIIOTCS

Ocesoenue 3nanuii 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, UACSIX U MPUHLIUIIAX, SIBISIOIINXCS CO-
CTaBHOM YacCThIO COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpA; O METOJIaX OMOJIOTMYECKUX HayK
(M TONIOTHH, TEHETUKH, CENCKIIUHA, OMOTEXHOJIOTHH, SKOJIOTHH); CTPOEHUH, MHOTOOOpa3uu U 0COOCHHO-
CTsIX OrocucTeM (KJIeTKa, OpraHu3M, MONYJISIIKS, BU, OMOreoeHo3, brnocdepa); BHLAAIOIUXCSA OHOJIOTH-
YECKHX OTKPBITHSIX ¥ COBPEMEHHBIX UCCIICOBAHMSX B OMOJIOTHYECKON HAYKE;

061a0enue ymeHuamMu XapakTepu30BaTh COBPEMEHHbIE HayYHbI€ OTKPBITUS B 00J1aCTH OMOJIOTHH;
YCTaHABJIMBATh CBSI3b MEXKIy Pa3BUTHEM OMOJIOTHH U COIUAIBHO-ITHUYECKUMH, SKOJIOTHISCKUMH Tpo0IIe-
MaMHM 4YeJIOBEUECTBa; CAMOCTOSTEIHLHO MTPOBOINTH OMOJIOTHYECKHE UCCeloBaHus (HabIoAeH e, n3Mepe-
HHE, SKCTIEPUMEHT, MOJISITMPOBAHKE) U TPAMOTHO O(OPMIISATH MTOJTydeHHBIE PE3YIbTaThl; aHATM3UPOBATh U


https://school.oblakoz.ru/materials/495844
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UCTIOJIb30BaTh OMOJIIOTUYECKYI0 HH(POPMAIIMIO; MOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTUEH U CUMBO-

JINKOM;

Ppazeumue 1103HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IpO-
1ecce U3y4eHus npodsieM COBpEMEHHON OMOJIOrMYECKON HaAyKH; TPOBEACHHUS SKCIIEPUMEHTANIbHbIX UCCIle-
JOBaHUH, pelieHust OMOJIOTUYECKHX 3a/1a4, MOJSIIMPOBAHMS OMOJIOTHYECKUX 0OOBEKTOB H MPOLIECCOB;

eéocnumanue YOESKICHHOCTH B BO3MOXKHOCTU IIO3HAHUS 3aKOHOMEPHOCTEH >KUBOW IPHUPOJBI,

HE00X0AMMOCTH OEpeXHOr0 OTHOLICHHUS K HEl, COOTIOIEHUS STHUECKUX HOPM IIPH MTPOBEACHUHU OHOIOTH-

YECKHUX UCCIIEI0BaHMIA;

UCNOb308aHUE NPUOOPEMEHHBIX 3HAHUN U YMEHUIL 6 NOBCEOHEGHOI MHCU3HU ISl OLICHKU I10-
CJICZICTBUI CBOEH AEATEIIBHOCTU 110 OTHOILEHHIO K OKpYXarolleil cpesie, COOCTBEHHOMY 3/10pOBBIO; BbIpa-
OOTKM HABBIKOB 3KOJIOTHYECKOH KYJIbTYphl; 000CHOBaHUS U COOIIOICHUS Mep MPOPHIAKTUKN 3a00eBa-
Huii 1 BUY-undexun.

VYuebubiii mpeamer «bruosorus» BXOAUT B MPEAMETHYIO O0JIACTh «ECTECTBEHHO-HAy4YHBIE IMpEI-
meTbl». [IpumepHast nporpamMa pazpaboTaHa Ha OCHOBE (peliepanbHOro 0a3suCHOro yu4eOHOro IIaHa JUls
00pa3oBaTeNbHBIX YUpexaeHui PO, B COOTBETCTBUH ¢ KOTOPHIM Ha U3y4YeHHE Kypca OMOJIOTHH BbIJICICHO
210 yacoB. OHako yueOHbIH MIaH MIKOIbI onpenenut 238 yacos, B ToM uncie B X kiacce — 102 yaca (3
yaca B Hezieno), B XI kimacce — 136 yacoB (4 yaca B HEJIEINIO).

Marepuan kypca 6MOJIOTHH 1O KJ1accaM pacliolaraercs CaeayroIuM oopa3om:
- B 10 xiacce «O0m1as 6nonorus»
- B 11 xitacce «O0mas 6uoIorus
Pabouas nporpamMma COAepKUT CIEAYIOIINE Pa3/Iebl:
1. [losicHuTenpHas 3amucka
2. ConepxaHue npeamMera.
3. Tematuueckoe MjIaHUPOBaHUE.
4. Cuctema OLIEHUBaHMsI 3HAHUHM U KPUTEPUU OLIEHUBAHMSI Pa3JInYHbIX BUAOB paboT.
5. YueOHOo-MeToIn4YecKoe obecredeHre yaeOHoro mpoiuecca.
6. ®oH/1 OLIEHOYHBIX CPEJICTB.
[IpenycmoTpeHs! ciieyromne BUbl KOHTPOJIS: BXOAHON U POMEKYTOUHBIN
1. Iloacnumenvuaa 3anucka.
1.1. Hopmamueno-npaeosvie 00KymeHmbl
Pabouas nmporpamMmMa cocTaBiieHa Ha OCHOBE CJIEYIOLINX JOKYMEHTOB:

Koncturynusa Pocceniickoit ®enepanuu;

3akoH Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-03"06 obpazoBanuu B PO";

3. Ilpukaz MunucrepctBa mpocBemeHust Poccuiickoit ®enepanmu ot 20.08.2020 N 442 "O6
yrBepxkaeHnH Ilopsinka opraHuzanuu W OCYLIECTBJICHHS OOpa30BaTEIbHOM JIEATENBHOCTH 10
OCHOBHBIM 0011€00pa30BaTeIbHBIM IpOrpaMMaM - 00pa30BaTeIbHBIM IporpamMmMaM HadajlbHOTO
00111er0, OCHOBHOT'O OOIIEro U CpeiHero oouiero oopazoBanus";

. ®enepanbHblii rocy1apCcTBEHHBIN 00pa3oBaTeIbHbIN CTAHAAPT CPEIHETO 00IIero 00pa3oBaHusl, yTBEp-
JCHHBIN prKa3oM MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 .
Ne 413 (manee - ®I'OC COO)

5. [Ilpuka3z MunucrepctBa npocsenienuss PO ot 12 aBrycra 2022 r. Ne 732 "O BHeceHUU M3MEHEHU B
(benepanbHbBIN rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT CPEIHEro 001ero oopa3zoBaHus, yTBep-
JCHHBIN puKa3oM MuHucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 .
Ne 413"

6. IlocranoBnenue [J1aBHOTO rocyaapcTBeHHOTO caHuTapHoro Bpada P® ot 28.09.2020 N 28 "O06 yrBep-

xnenun CanlluH 2.4.3648-20 "CanutapHO-31HAEMHOTIOTHUECKUE TPEOOBAHUS K OpraHU3aI[MH BOCITHU-

TaHUS ¥ O0yUYEHUS, OT/IBIXA M O3I0POBIICHUSI IETEH U MOJIOJSKH"

Ycras MBY COI 3ATO 3Bé3nnblit

8. Ilpumepnas pabouas mporpamma 1o 6monorum aast 10-11 kmaccoB 0011e00pa3oBaTENbHBIX yUpexKIe-
HUH(yrTyOn€HHBIN YpOBEHB), OMYyOJUKOBaHHAs M3AaTenbcTBOM «lIpocBenienne» B 2022 romy.

9. IIpumepHoil mporpamMmsl cpeHero (MoJIHOro) obuiero oOpasoBanus (mpoduiIbHbINA ypoBeHb) U [Ipo-
rpaMMBbI cpeiHero (MoJIHOTo) ob1ero oopa3zoBanus nmo Ouosoruu 1 10-11 kinaccoB (nmpoduiib-
HBI ypoBeHb) aBTOpa B.b. 3axaposa, 2015 r., momHOCThIO OTpaxaromei coaepxkanue [IpumepHoit
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MPOTPaMMBI, C JOMOJTHEHHUSIMH, HE MPEBBIIIAIONMMU TPEOOBAaHUN K YPOBHIO MOJTIOTOBKH 00ydYaro-
[AXCA.
10. Yueobnsiit tuian MBY COI 3ATO 3BE3aHBIH.

1.2. Oowan xapakmepucmuka yueoHozo npeomema
Kypc Guosiornu Ha ctyneHu cpeaHero (IoaHOro) odmiero oopa3oBaHus Ha TPO(HIBHOM

YPOBHE HarpasJieH Ha (OPMUPOBAHUE y yUaIIUXCs IETOCTHONH CUCTEMbI 3HaHUH O KMBOU MPUPOJE,
€€ CUCTEeMHON OpraHu3alliy U 3BOJIOIUH, IO3TOMY IIPOrpaMMa BKJIIOYAET cBeleHus 00 oOumx Ouo-
JIOTUYECKUX 3aKOHOMEPHOCTSX, IIPOSIBIISIIOIINXCS HAa Pa3HbIX YPOBHAX OpraHU3alluy )KUBOM PUPOIBI.
OcHoBy oT0OOpa conepkaHus Ha MPO(UILHOM YPOBHE COCTaBJISET 3HAHUEIICHTPUUYECKUI MOJIXO0, B
COOTBETCTBUU € KOTOPHIM y4allHecs JAOJKHBI OCBOUTh 3HAHUS U YMEHMSI, COCTaBIISIOIINE JOCTATOY-
HyI0 0a3y Juis npojoipkeHus: oopasoBanusa B BY3e, obecnieunBaroniye KyJibTypy MOBEICHUS B MPH-
poze, MpoBeAeHUs U 0(OPMIICHHUS OMOJIOTUIECKUX UCCIIeI0OBaHUN, 3SHAYMMBIX JUIs1 Oy ymiero Ouosora.
OCHOBY CTPYKTYypUPOBaHUS COJIEpKaHuUs Kypca OMOJIOrHH B CTaplIel MIKoJie Ha TPO(UILHOM YPOBHE
COCTABJISAIIOT BEJYIIHE CUCTEMOOOPA3YIOIINE UICH — OTIMYUTENIbHBIE 0COOCHHOCTH YKUBOH TPUPO/IBI,
€¢ ypOBHEBas OpraHM3alls U IBOJIOLHS, B COOTBETCTBUU C KOTOPHIMU BBIJICJICHBI COACPKATEIbHbBIE
nuHuU Kypca: buonorus kak Hayka. Meroasl HayuHoro no3Hanust; Knerka; Opranusm; Bun; Oxocu-
CTEMBL.
[Tpu usyuenun ob1el 6MoI0ruu peKoMeHayeTcs: o0paiiaTe 0co00e BHUMaHUE Ha TO, YTO JKUBasi Ma-
Tepust - 3T0 ocobas (opma JIBMKEHUS MaTepuu Bo BceneHHOi, ympaBisemas 3aKOHAMHU, HECBOJHU-
MBIMH K 3aKOHaM (u3uku. OYHKIIMOHUPOBAHHE KUBOW MAaTEPUH MPUHIUITHAIEHO HEBO3MOXKHO OITH-
caTh YpaBHEHHUSIMHU Ha OCHOBE 3HAHUS TOJIBKO (PU3NYECKUX U XMMHUECKUX 3aKOHOMepHocTel. JKuBoe
OTJIMYAETCS OT HEXKMBOI'O BOBHUKHOBEHUEM, a TAKXKE XpaHEHHUEM, Iepeiayeii 1 pa3BEPTHIBAHUEM HH-
dopmaruu. OnepupoBaHre OTPOMHBIME 00bEMaMU HH(OPMALIMK BO3MOKHO TOJBKO OJaroaaps Haju-
YHI0 MHOT'OYPOBHEBBIX UEPAPXUUYECKH YCTPOECHHBIX YIPABISAIOIIUX CUCTEM, CBOETO pOAa KOMIIbIOTE-
POB CO CBOMMH HOCHUTEIISIMU JIAHHBIX, A3bIKAMH ITPOrPaMMHUPOBAHUS, IEpEKItoueHrueM rmporpamm. I1o-
HUMAaHHE 3TOH CII0KHOH JKUBOIM MaTEpUU JOJDKHO COMPOBOKIATHCS U IOHUMAHHUEM TOTO, YTO IIy0o-
KO€ M3Yy4eHHE €€ BO3MOXKHO TOJBKO C MCIOJIb30BAaHUEM HAYYHBIX METOJIOB U JOCTHIKEHHUH pa3HBIX
HayK - (PU3UKH, XUMUU, MAaTEMaTHUKH, THPOPMATHKH.

Ienecoobpa3Ho MpOBECTH CpaBHEHHE HAYYHOTO METO/1a MO3HAHMS )KMBOM NPUPO/IbI U HEHAYY-
HBIX CITIOCOOOB OTpaKeHUS IEUCTBUTEILHOCTHU (Hampumep, uckycctsa) [Ipu aToM cienyeT 1oHeCTH 10
y4aluxcsi IOHUMaHue TOro, YTO 3TH JiBa CI10co0a MOo3HaHMUs MUpa HE UCKIIIOYAIOT U HE 3aMEHSIIOT, a
JOTIONHSIOT Apyr Apyra. [Ipu atom cineayeT 4€TKO MOHUMATh, YTO MPEIMETOM €CTECTBEHHBIX HAyK
ABJIIETCS YMOIIOCTUTAaEMOE, TOTJa KaK COAep KaHue NMPOU3BEICHUN MCKYCCTBA ITOCTUTAETCsl IMOLU-
amu. Crieryer yAeauTh BHUMaHKE POJIM TUIOTE3b B pa3BUTUH Ononoruu. Heobxonnmo o0paTuTh BHU-
MaHMEe Ha TO, YTO HEKOTOpbIe OMOJIOTHYECKUE SIBICHUS (BO3SHUKHOBEHHUE KM3HHU, MaKPO3BOIIOIMOH-
HbIE COOBITHS) HEBO3MOXHO HA0II0AaTh HEMTOCPEACTBEHHO, IIO3TOMY UX MPUXOJUTCSI PEKOHCTPYHPO-
BaTh U MPOBEPATH KOCBEHHBIMU METOAAMH.

JlaboparopHble pabOThI yUUTENb MOKET BEIOUPATH T€, 1J1s1 IPOBEAEHUS KOTOPHIX €CTh COOTBET-
CTBYIOLIME YCJIOBUS B Ki1acce. [1o HeKoTopbIM TemMaM (MpHCIocobIeHre OPraHM3MOB K YCIIOBHSM O0H-
TaHUs, MAJCOHTOJIOTHS, SKOJIOTUS U JIp.), JUIsl KOTOPBIX HET WM Majo JOCTYMHBIX JJISl IIKOJIbHUKOB
METOJIUK, B KAUYECTBE JTA00OPATOPHBIX paOOT MOKHO MPEATIOKUTH YIAITUMCS U3TOTOBIICHUE HATIISTHBIX
MoCcoOMii - IJIaKaToOB, TAOIMII, CXEM, CTCHTa3€T.

Bo Bpems nzydeHust Kypca peKOMEHyeTcsl IPUMEHATh Takue (popMbl 00ydeHHUsI, KaK JTUCKYC-
cuu, pedeparsl, gokiaasl. KpoMme A0KIa10B, NOCBAIMEHHBIX HAyYHBIM IIpoOsieMaM U (akTam, peKo-
MEHAYETCS MPOBEACHUE JOKJIAJ0B MOCBALIEHHBIX HCTOPUN HAYKH U BEJTMKUM YUEHBIM.

buonorus kak yueOHBIN IpeaMeT — HeoOTbeMJIeMasi COCTaBHasl YaCTh €CTECTBEHHOHAYYHOTO 00-
pa30BaHUs Ha BCEX CTYyINeHsAX oOyueHus. Kak oJJMH U3 Ba)KHBIX KOMIIOHEHTOB 00pa3oBaTeIbHOM 001a-
ctu «EcTecTBo3HaHME) OMOIOTHS BHOCUT 3HAUYNUTEIBHBIN BKJIaJ B IOCTHKEHHUE 1IeTel o0mero oopa-
30BaHUs, 00€CIIeYrBasi OCBOCHHE YUAITUMHICS OCHOB YU€OHBIX TUCIHIINH, PA3BUTHE HHTEIUIEKTYalIb-
HBIX U TBOPUYECKUX CHOCOOHOCTEN, (popMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS U LICHHOCTHBIX OpHEH-
Talui.



[TpununBEl 0TOOpPa OCHOBHOTO U AOMOJHHUTEIBHOTO COAEpPKaHUs B pabouyio MpOorpaMMy CBsi-
3aHBbI C IPEEMCTBEHHOCTHIO 11eJIel 00pa30BaHUs HAa PA3JIMYHBIX CTYNEHAX U YPOBHIX O0y4EeHHUs, JIOTHU-
KOl BHYTPHUIIPEAMETHBIX CBS3EH, a TaKXKe BO3PACTHBIMU OCOOCHHOCTSIMH pa3BUTHA ydamuxcs. [Ipu
pa3paboTKe MpOorpaMMbl YUUTHIBAIUCH MeKIIpeAMeTHbIe CBsA3M. 11 Kypca OMOJOrMHM OCOOEHHO
Ba)KHBI MEKXITPEIMETHBIE CBSI3U C KypcaMH (PU3UKH, XUMHHU U Teorpaduu, HOCKOJIbKY B OCHOBE MHOTHX
OMOJIOrMYECKHX MTPOLIECCOB U ABICHUMN JIeKaT (PU3MKO-XUMUYECKUE ITPOLIECCHI U AABJICHHUS, a OOJIbIINH-
CTBO 00IIEONOIOTUIECKUX TEOPETUUECKUX MOHATUI MEXIIPEIMETHBI IO CBOEH CyITHOCTH. B crapmieit
npoGMIBHON IIKOJIE MPOCIEKUBAIOTCS KaK BEpTUKAIbHbIE (MEXAY CTYNEHsAMH 00pa3oBaHus), TaK U
TOPU30HTANIbHBIC (Ha OJTHOW CTYIEHU 00yUYCHHS) MEKIIPEIMETHBIE CBS3U Kypca OMOIOTHUH C IPYTUMHU
Kypcamu - GU3HKH, XUMHH, TeoTpadum.

[Iporpamma opueHTHpPOBaHA Ha peau3aliio B IIEHTPE 00pa30BaHUsl €CTECTBEHHOHAYYHOU U TeX-
HOJIOTMYECKOMN HampaBieHHocTel «Touka poctay, cozmanHoro Ha 6aze MBY COIL 3ATO 3B&3nublii ¢
LENIBIO PA3BUTHSA y 00YUYAIOIIMXCS €CTECTBEHHOHAYYHOW, MaTeMaTHYECKON, MHPOPMALIMOHHOW IPaMOTHO-
CTH, JOPMHUPOBAHUS KPUTHUECKOTO M KPEATUBHOI'O MBIIJICHHSI, COBEPLLIEHCTBOBAHUS HABBIKOB €CTECTBEH-
HOHAY4YHOM M TEXHOJIOTHYECKOM HAIPABICHHOCTH.

Ha 6a3e nentpa «Touka pocta» obecneunBaeTcs peanu3anus 00pa3oBaTeIbHBIX MMPOrPaMM eCTe-
CTBEHHOHAYYHOUH U TEXHOJIOTUYECKOM HaIMpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHHU-
SIMU 3aKOHOJIaTeNILCTBA B cpepe 00pa3oBaHus U ¢ yu4éToM pekoMeHaanuii enepaabHOro onepaTopa yueo-
Horo mpeamera «buonorus». OOpa3zoBaTenbHas MporpaMMa MO3BOJSET HMHTETPUPOBATH PeaU3yeMbIe
3/1€Ch MOJXO/IbI, CTPYKTYPY M COJEpKaHME MPU opraHu3aiuu ooyuenus ouonoruu B 10—11 kmaccax. Hc-
M0JIb30BaHKE 000pYyIOBaHUs IIeHTpa «Touka pocTay MO3BOJISIET CO3JaTh YCIOBHUS:

e JUIA paClIMPCHUA COACPIKAHUS ITKOJIbHOI'O 0HOJI0IMYECKOTO 06pa30BaH1/151;
e IS IOBBIILICHMS TTO3HABATEIbHON aKTUBHOCTH o6yqa}0umxc;1 B eCTeCTBeHHOHaquOﬁ O6J'IaCTI/I;

e JUIS PA3BUTHS JIMYHOCTU PeOCHKA B IIpOIlecce 00yUeHUsT OMOJIOTHH, €ro criocoOHoCTel, hopmupo-
BaHUS U yJIOBJIETBOPCHHUS COIUAILHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEIA;

* 17151 paboThI ¢ OJapEHHBIMU IIKOJIbHUKAMHU, OPTaHU3ALMY UX Pa3BUTHS B PA3IMYHBIX 00sacTsax oOpa-
30BaTEJIbHON, TBOPUYECKOU NEATEIbHOCTH.

1.3.1]enu u 3a0auu peanuszayuu u cooepricanus npeomema

Ienn nzyyenns 6mooruu Ha NpOoGUILHOM YPOBHE:

Oceoenue 3nanuit 00 OCHOBHBIX OMOJIOTUUYECKUX TEOPHSX, UJICAX U MPUHIIUIIAX, SIBIISTFOITUXCS CO-
CTaBHOM YacCThIO COBPEMEHHOU €CTeCTBEHHO-HAyYHOU KapTUHBI MUPA; O METOAaX OMOJOTHYECKUX HAYK
(M TONIOTHH, TEHETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, SKOJIOTUH); CTPOEHUU, MHOTO00pa3uu U 0COOEHHO-
cTsX OuocucteM (KIETKa, OpraHu3M, MOy, BU, OMOreoreHo3, Onocdepa); BbIIAIOIUXCS OUOIOTH-
YECKUX OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHYECKON HAyKe,

061a0eHUe YMEHUAMU XAPAKTEPU30BaTh COBPEMEHHbBIE HAyYHBIE OTKPBITHS B 00JaCTH OHMOJIOTHH;
YCTaHABIIMBATh CBS3b MEXKY Pa3BUTHEM OHOJIOTHH W COITMAIEHO-3THYECKUMHU, SKOJIOTHISCKUMU TIPpoOJIe-
MaMH 4eJIOBEYECTBa; CAMOCTOATEIHHO MPOBOIUTH OMOJIOTHYECKHE HccenoBaHus (HabIoaeHue, H3Mepe-
HUE, SKCIIEPUMEHT, MOJISIIMPOBAHKE) i TPAMOTHO O0(hOPMIISATH ITOTYICHHBIE PE3YJIbTAaThl; aHATM3UPOBATH H
HCIIONIb30BAaTh OMOJOTUYECKYI0 HHPOPMAIIHIO; MTOJIB30BATHCS OMOIOTMUECKOM TEPMUHOJIOTHUEN U CUMBO-
JIAKOM;

Ppazeumue MO3HABATEIHHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B MpO-
[ecce 3YICHHS ITPOOJIEM COBPEMEHHOM OMOJIOTHUSCKON HAYKH; TIPOBEACHHS SKCITIEPUMEHTATBHBIX HCCIIe-
JIOBaHW, perIeHus: OMOJIOTHUECKUX 3a7a4, MOJEIIUPOBAHMS OMOIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

eéocnumanue YOSKJICHHOCTH B BO3MOXXHOCTH ITO3HAHUS 3aKOHOMEPHOCTEW >XUBOH MPUPOIBI,
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEl, COOMIOICHUS STUYECKUX HOPM MPHU MPOBEACHUN OUOTIOTH-
YECKUX UCCIICAOBAHUI;



UCNOb308aHUE NPUOOPEMEHHBIX 3HAHUN U YMEHUII 6 NOECEOHEGHOI JHCU3HU NI OLICHKU I10-
CJICICTBHI CBOCH JESITEIPHOCTH 110 OTHOIIIEHUIO K OKPY KaIOIIel cpejie, COOCTBEHHOMY 3/I0pPOBbBIO; BhIpa-
OOTKM HAaBBIKOB AKOJIOTHYECKOH KYJIbTYphl; 00OCHOBaHHS M COONIIO/ICHUS MEp MPOPUIAKTUKH 3a0011eBa-
Huii 1 BUY-undexun.

1.4.0nucanue mecma yuednozo npeomema Kypca 6 yuedHom niamne

[IpumepHas mporpamma pa3paboTaHa Ha OCHOBE (efepaibHOro 0a3UCHOro y4eOHOTo IUIaHa AJis
0o0pa3oBaTeNbHbIX yupekaeHuil P, B COOTBETCTBUYU C KOTOPHIM Ha U3y4EHHE Kypca OMOJIOIMH BBIIEIEHO
210 gacoB. OHako yueOHBIH IUTaH MKOJIBI onpeaeania 238 dacoB, B ToM yucie B X kiacce — 102 gaca (3
yaca B Heziento), B XI kimacce — 136 yacoB (4 yaca B HEJIEINIO).

1.5.Ilhanupyemoie pe3yaromamaol u3y4eHus nPoOPammsl Kypca ouonozuu
B pesynbrare u3ydenus 6M0I0ruu Ha NPOPHILHOM YPOBHE YUCHUK JOJDKEH
3HATh M IOHUMATH:

OCHOBHBIE TIOJIOKEHHUSI OMOJIOTHYECKUX TEOpUH (KIETOUHAs TEOPHSI; XPOMOCOMHAS TEOPHs HACIIEICTBEH-

HOCTU; TEOpUs FeHa; CHHTETUYECKasi TEOPHsI BOJIIOIIUH, TEOPUS AHTPOIIOT€HE3a); 3aKOHOB (pacIlerIeH Ust
I'. Menpens; He3aBUCUMOTO HaclenoBanus I'. MeH-nend; cuenieHHoro Haciienosanus T. Moprana; romo-
JIOTUYECKHX PSIOB B HACJIEICTBEHHON N3MEHUMBOCTH; 3aPO/IBIIIEBOTO CXO/ICTBA; OMOTCeHETUYECKHUA); TIpa-
BUII (momuHMUpOBaHUS . MeHens; S9KOJIOTHYeCKOi MUpaMu/Ibl); TUIIOTe3 (YMCTOTH TaMET, CYITHOCTH U
MPOUCXOXKACHUS KU3HU, IPOUCXOKICHUS YEIIOBEKa); 3aKOHOMEPHOCTEH (M3MEHUMBOCTH; CLIEIICHHOTO
HaCJIEJOBaHMsI; HACJIEA0BAHUS, CLEIUIEHHOTO C II0JIOM; B3aUMOJIEUCTBUS T€HOB U UX LIUTOJIOTUYECKUE OC-
HOBBI); YUeHHH (0 MyTAX U HanpaBieHusx sBomonuu; H. M. BaBunosa o nentpax MHOrooOpasus v mpouc-
XOXKIEHMSI KyIbTYpHBbIX pacTeHuil; B. 1. Bepnanckoro o Ouocdepe u Hoocdepe);
- 0COOEHHOCTH OMOJIOTMYECKUX TIPOIIECCOB U SIBJICHUN: OOMEH BEILIECTB U MPEBPALLEHUS YHEPTHH B KIIETKE;
(oTOCHHTE3; IIIACTUYECKUIN U SHEPreTHUECKUN 00MEH; OpOKEHUE; XEMOCUHTE3; MUTO3; MEH03; pa3BUTHE
rameT y pacTeHUH U )KUBOTHBIX; pA3MHOKEHUE; OIJIOJJOTBOPEHHE Yy PACTEHUH U >KUBOTHBIX; UHIUBUAYANb-
HOC Pa3BUTHE OpraHu3Ma (OHTOTCHE3); MOJIYYCHHUE TeTEePO3HCa, MOJIUILIONIOB, OTJIAJICHHBIX THOPUIOB;
NEICTBUE UCKYCCTBEHHOTO, IBUKYIIETO U CTAOMIM3UPYIOIIET0 0TOOPa; reorpaduyeckoe U IKOJIOTHYECKOe
BU000pa3oBanue; (OPMUPOBAHNE MPUCTIOCOOICHHOCTH K cpelie OOMTaHMUs; KPyrOBOPOT BEIIECTB U TIpe-
BpallleHUs1 PHEPTUH B 9KOCUCTEMaxX U duocdepe; 3BONIOIHS Onochepsr;

OCOOEHHOCTH CTPOCHHUSI OMOJIOTUYECKUX OOBEKTOB: KJIETKH (XMMHUYECKUN COCTaB U CTPOECHHE); T'€HOB,
XPOMOCOM, KEHCKHX U MY>KCKHX raMeT, KJIETOK IPOKapUOT U SYKapHOT; BUPYCOB; OJJTHOKJIETOYHBIX U MHO-
TOKJIETOUHBIX OPraHU3MOB; BHJIa U DKOCUCTEM (CTPYKTYpa);

MPUYMHBI SBOJIIOLIMHU, U3MEHSEMOCTH BUJIOB HACJIEICTBEHHBIX 3a00J€BaHUM, MyTallui; YCTOHYUBOCTH,
CaMOpETYJISILIMM, CAMOPA3BUTHS U CMEHBI SKOCUCTEM.

YmMmers (BiageTh cCoco0aMu 1esATeILHOCTH):

NPUBOAUTH NPUMEPbI: B3aUMOJEHCTBHSI T€HOB, TEHHBIX U XPOMOCOMHBIX MYTallUi; MOMYJISIUN y pa3-
HBIX BUJIOB; HACJIEJICTBEHHBIX U HEHACIIEACTBEHHBIX U3MEHEHUH, MyTalluii, €CTECTBEHHBIX U UCKYCCTBEH-
HBIX 3KOCHCTEM; BIIMSHUS OMOJIOrMH Ha (POPMHUPOBaHKHE HAYYHOTO MUPOBO33PEHUS, HA BOCIIUTAHUE 3KOJIO-
THYECKON, TeHeTUUECKONW U TMTHEeHNYECKON ITPaMOTHOCTH; BKJIaJja OMOJIOTHYECKUX TEOpH B popMupoBa-
HHUE COBPEMEHHON HAyYHOW KapTHHBI MUPA; 3HAYCHUS TEHETHKH JUTS Pa3BUTHS MEIWIWHBI U CEIICKIIHIH;
3HAYeHUs COBPEMEHHBIX JOCTM)KEHUH B 00JacTH OMOTEXHOJIOTMH, 3aKOHA TOMOJIOTMYECKHX PSJIOB B
HACJIEICTBEHHON M3MEHYMBOCTH U YYCHHUS O IIEHTPaX MHOTOO0Pa3Us M MIPOUCXOKICHUS KYyIbTYPHBIX pac-
TEHUU 175 pa3BUTHSI CEICKIUY;

MPHUBOIUTH I0KA3ATeIbCTBA: SIMHCTBA )KUBOH M HEXKUBOW TIPUPOJIBI, POJICTBA )KUBBIX OPTaHU3MOB, HC-
NOJIb3ys OMOJOTMYECKHE TEOPUH 3aKOHBI M IMpaBUiIa; SBOJIIOLUHU, UCIOJIb3Ys JaHHbIE MaJeOHTOJIOTHH,
CpPaBHUTEIBHON aHATOMHUHU, IMOPUOJIOTHH, Ouoreorpaduu, MOJICKYIIPHON OMOJIOTHU; HBOJIOIUU YEIIO-
BEKa; €JJMHCTBA YEJIOBEUECKUX Pac; IBOIIOINU OHOC(hEpbl; OTPULIATEILHOTO BIUSHUS AJIKOT0JIsl, HUKOTHHA,
HapKOTUYECKUX BEIIECTB HAa Pa3BUTHE 3apO/IbIIlIa YEIOBEKa; POJICTBA YEIOBEKA C MIIEKOMUTAIOIINMHU JKU-
BOTHBIMHU; BJIMSIHUSL MyTareHOB Ha OpPraHU3M 4elloBeKa; He0OXO0AUMOCTH COXPAHEHUS] MHOT00Opa3usi BU-
JIOB; BIMSTHUS DKOJIOTUYECKUX (PaKTOPOB HAa OPraHU3MbI; B3aHMOCBSI3M OPTaHU3MOB U OKPY>KaIoLIeH Cpebl;

OLIEHMBATh: MTOCIIEICTBUS BIUSHUS MyTareHOB Ha OPraHMU3M; STHUECKUE aCIIEKThl pa3BUTHUSI HEKOTOPBIX
UCCJIEIOBAaHUM B OMOTEXHOJIOTUH (KJIOHUPOBAHUE YeJIOBEKA U JP.); MOCIEACTBHS COOCTBEHHOM JesITeNbHO-
CTH B OKpYXarollleil cpese; BKJIAJ BBIAAIOIIUXCSA YUCHBIX B pa3BUTHE OMOJIOTMYECKOM HAayKH; 3HauUCHHE
OHOJOTUYECKUX OTKPBITHIA; I100aIbHbIE aHTPOIIOT€HHbIE U3MEHEHHU B Orocdepe;



apryMeHTHPOBATH CBOIO TOUYKY 3pEHHs IIPH 00CYKACHUU OUOIOTHYECKUX MPOOIEM: SBOIIOLINH JKUBOM
IPUPO/IBI; PEATIBHOTO CYIIECTBOBAHMSI BUAOB B IIPUPOJIE; CYIIIHOCTH U IPOUCXOKICHUS )KU3HU; TPOUCX OXK-
JICHUS YeJIOBEKA; II00aTbHBIX 9KOJOTHUECKUX MPOOIIEM U ITyTeH X pEeIIeHUs; TPOUCXOKICHHUS YeIoBeye-
CKHUX pac;

BBISIBJISITH: BIUSHHE YJIEMEHTAPHBIX (DAKTOPOB 3BOTIONMY HA TEHO()OH T MOMYISINH; TPUCTIOCOOICHHS
y OpraHHU3MOB K cpezie 0OuTaHUs; apoMOpP(O3bl U UANOAIANTALNN Y PACTCHUN U )KUBOTHBIX; OTJIMYUTEIIb-
HbI€ MMPU3HAKH KHUBOTO (Y OTAEIBHBIX OPTaHU3MOB); A0MOTHYECKHE U OMOTHYECKHE KOMIIOHEHTBI AKOCH-
CTEM; B3aMMOCBSI3U OPraHU3MOB B SKOCUCTEME; MyTareHbl B OKPYKaroLIel cpesie (KOCBEHHO); CXOJCTBO U
pa3Iuyms MKy SKOCHCTEMaMHU U arpo3KOCHUCTEMaMHU;

* YCTaHABJMBATh B3aUMOCBS3U: CTPOEHU U (QYHKIMHA MOJIEKYJ B KJIETKE; CTPOEHUS U (PyHKIMI opra-
HOWJIOB KJIETKHU; TJIACTUYECKOTO U SHEPreTHYECKOro OOMEHA; CBETOBBIX M TEMHOBBIX peakIfii ()OTOCHH-
T€3a; ABWKYIIMX CHUJI BOJIIOLIMY; IIyTeH U HAIIPaBJICHUH BOJIIOLUH;

NPaBUJIbHO HCHOJIb30BATh IT€HETUYECKYI0 TEPMUHOJOTHIO M CHMBOJHMKY; pellaTh 33Ja4dl pPa3HOU
CJIO’KHOCTH 110 OMOJIOTUH; COCTABJISTh CXEMbl CKPEILIMBAHMSI, ITyTH IIEPEHOCA BEIIECTB U SHEPTHH B HKOCHU-
creMax (LIey MUTaHMs, TTUIIEBBIC CETH);

uceae0BaTh OMOIOrHYECKHE CUCTEMbI Ha OMOJIOrMUECKUX MOAEIAX (KJIeTKa, aKBapuyM U Jp.); U3y4yaThb
¥ OMUCHIBATH SKOCHCTEMBI M arPOIKOCUCTEMBI CBOEH MECTHOCTH;

CaMOCTOSITEIbHO HAXOAMTh B Pa3HBIX UCTOYHMKAX (B TOM 4Hcie ceTh VIHTepHeT, cpeacTBaXx MacCOBOi
UHPOpPMALINHN), aHATU3UPOBATh, OLIEHWBATh M WCIIOJIB30BATh OMOJIOTHYECKYIO MH(OPMAINIO; TPAMOTHO
0(OpMIIATH pe3yabTaThl OMOJIOIMUECKUX MCCIIEI0OBaHUM.

Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOIi 1eTeJJbHOCTH U MOBCeIHEBHOI
’KU3HU (OBITh KOMIIETEHTHBIM B 00JIaCTH PALlMOHAJIBHOIO MPUPOIONOIb30BAHUS, 3AlUTHl OKpYXKaroIleh
Cpelbl U COXpaHEHUs1 COOCTBEHHOTO 37I0POBbS):

co0uro1aTh 1 00OCHOBBIBATH IIPAaBUJIA ITOBEICHUS B OKpY»Kalollel cpesie 1 obecreyeHus: 6e301acHOCTH
COOCTBEHHOM KU3HEIEATSITLHOCTH B UPE3BBIYAWHBIX CUTYAUSIX IPUPOTHOTO M TEXHOTEHHOT'O XapaKkTepa,
Mephbl IPO(UITAKTUKH pacCIpOCTPAHEHUS BUPYCHBIX (B ToM uncie BUY-undexuun) u ipyrux 3abosieBaHui;
CTPECCOB, BPEIHBIX MPHUBBIYEK (KypeHHE, ATKOTOIU3M, HAPKOMaHMsI); OKa3aHHUs IEPBOM MTOMOIIIH TTPH MPO-
CTYAHBIX U APYTUX 3a00J€BaHUAX, OTPABICHUU MHUILEBbIMU IPOAYKTaAMU; ONpEAeIeHUs COOCTBEHHOH MO-
3WIIMH IO OTHOIICHHUIO K HKOJIOTHIECKUM MTPOOIIeMaM, MMOBEICHHUIO B IPUPOIHON CpeJie; OIEHKH ITUIECKIX
aCIeKTOB HEKOTOPBIX UCCIIEI0BaHUN B 00J1aCTH OMOTEXHOIOTHUH (KJIIOHUPOBaHHUE, HCKYCCTBEHHOE OILIO0-
TBOPEHUE).

* OKa3bIBaTh MEPBYIO MOMOIIL IPU 0OMOPOKEHUSX, 05KOTaX, TPABMax; HOPAKEHUU SJEKTPUUIECKUM TOKOM,
MOJIHUEW; CHACEHUH YTOIAOIIETO.
Psin TpeGoBanmii peasmsyercs 3a c4eT (popMupoBaHus 00J1ee KOHKPETHBIX YMEHHUH.
Tpebosanue K ypoenio n0020moeKu — 00bACHAMS POlb OUOI02UYECKUX MEOPUll, ZUnOme3 6 hopmMupo-
6AHUU HAYYHO20 MUPOBO33PEHUA — HOCUT 00O00IIAIOIINI XapaKTep U BKIIOYAET B ce0sl CleayIoIne yme-
HUS:
BBIJICJIATh OOBEKT OMOJIOrMYECKOr0 UCCIEeI0OBAHUS M HAYKH, U3yYalolie JaHHbIH 00BEKT;
OTIpeNeNATh TEMBI Kypca, KOTOPhIE HOCAT MHPOBO33PEHUECKUH XapaKTep;
OTJIMYaTh HAyYHBIE METO/Ibl, UCIIONb3yeMbIe B OMOJIOTHH;
OTIpeNIeNATh MECTO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK.
JIOKa3bIBaTh, YTO OPraHU3M — €IMHOE 1IeJI0¢;
OOBSICHATH 3HAUCHUE JUTS PAa3BUTHS OMOJOTHYECKUX HAYK BBIZCICHHS YPOBHEH OpraHU3aIluH JKH-
BOM IIPUPOJBL,
v 000CHOBBIBATH EIMHCTBO OPIraHUYECKOTO MUPA;
v/ BBIIBHIaTh TUIIOTE3BI U OCYIIECTBISITH UX TIPOBEPKY;
v OTJINYATh TEOPHIO OT THUIOTESHL.
Tpeooeanue K ypo6Hio n0020mMOBKU — 00BACHAMD POJIb OUONOZUYUECKUX MeopUll, UOell, RPUHUUNOE,
2unomes ¢ (poOpMuUpPoOBAHUU COBPEMEHHOI €CECMEEHHO-HAYYHOU KAPMUHBL MUPA — HOCUT UHTETpa-
TUBHBIN XapaKTep U BKIIOYAET B ce0s CIETYIOIINE YMEHUS:

v’ onpenessaTh NPUHAIEKHOCTh OHOIOTHYECKOTO 00BEKTa K YPOBHIO OPTraHU3aI[MH KUBOTO;

v’ TIPUBOJIUTH TIPUMEPHI TPOSIBIICHHS HEPAPXHUIECKOTO TPUHIIUIIA OPTAHU3AIMHN KUBON TTPUPOJIBI;

v 00BACHATH HEOOXOUMOCTD BBIIEJICHHUS IPUHIIAIIOB OPraHU3aIliH KUBOM TIPUPOIHI;

ASENENENENEN



v’ yKa3bIBaTh KPUTEPUH BBIICICHHS PA3IMYHBIX YPOBHEH OpraHU3aIii XUBOM PUPOIHI;
v OTIIMYaTh OUONOTHYECKHUE CHCTEMbI OT 0OBEKTOB HEXKUBOM PUPOIBL.

IIpencraBnenHas B pabodell mporpaMMe MociIe0BaTeIbHOCTh TPEOOBAaHUM K KaXKA0OMY YPOKY CO-
OTBETCTBYET YCIIO)KHEHHIO POBEPSIEMbIX BUIOB JCATEIBHOCTH.

TpeboBanust Ha NPOPUIBLHOM YPOBHE HAaIIPABJIEHbI HA PEATHU3ALUIO JESTeIbHOCTHOT0, IPAKTUKO-
OPUEHTHPOBAHHOTO M IMYHOCTHO-OPHUEHTUPOBAHHOT'O MIOAXO0/IOB: OBJIAJICHUE COACP)KaHUEM, 3HAYMMbIM
JUI IPOI0JKEHUs 00pa3oBaHus B cepe OMOIOrNYEeCKUX HayK, OCBOCHUE YYaAIllUMUCS UHTEIJICKTYallb-
HOU M MPAKTHYECKON JEATEIbHOCTH; OBIIaICHUE OMOJIOrMYECKUMH METOAaMU UccienoBanuid. J{is peanu-
3alluM yKa3aHHbBIX [10JIX00B, BKIIOUEHHbIE B pa0ouylo IIporpamMmy TpeOOBaHUs K YPOBHIO ITOATOTOBKU
c(hopMyIMPOBaHKI B IeaTeabHOCTHOH hopme. [Iproputeramu mis yaeoHoro npeamera «broiorus» Ha
CTYIEHH CpeaHero (MOoIHOro) oliero o0pa3oBaHus Ha IPOPHILHOM YPOBHE SBJISIOTCS YMEHUS, OCHO-
BaHHBIE Ha O0JIee CIOKHBIX BUJIAX JACATEIBHOCTH, B TOM YHCIIE TBOPUYECKON: OOBSICHATh, YCTAaHABIUBATh
B3aMMOCBSI3H, PelIaTh 3aJjau, COCTABIISITh CXEMBbI, OIUCHIBATH, BBIABIIATH, HCCIEI0BATh, CPABHUBATD,
aHAJTM3UPOBATh U OLIEHUBATD, OCYIIECTBISATH CAMOCTOSTEIbHBIN MMOUCK OMOJIOTHYECKONW HH(POPMALIUH.
Hcnonb30BaHue NpuOOPETEHHBIX 3HAHUN M YMEHUI B IPAKTHUECKON JEeSITENbHOCTH U OBCEIHEBHON
KHU3HH [T0/Ipa3yMeBaeT TpeOOBaHMS, BRIXOISIIHUE 32 PAMKH y4eOHOTO MpOoIiecca U HalleJICHHBIC Ha pelle-
HUE pa3HOOOpa3HbIX KU3HEHHBIX 33/1a4.

MeToabl 10CTHKEHUS LeJIei

JlaHHas mporpaMma peajinzyercs Ipyu CoOYeTaHUH pa3HooOpa3HbIX (HOpM U METOJ0B 00yUEHHUS:

Buowt 06yuenun: o0bsICHUTEILHO-PETIPOAYKTUBHBIN, MPOOIIEMHBIN, Pa3BUBAIOIINN, aJTOPUTMH3UPOBAH-
HbIil. DOopMBI 00yUYEHHUS: IPYIIIOBBIE, (PPOHTANbHBIE, HHIUBUAYAJIbHBIC.

Memoowbl 00yuenusa: CIOBECHBIC, HATIISIHBIC, TPAKTUIECKUE U CIICIIHAIbHBIE.

[Tporpamma npegycmaTpuBaeT OOJIbIION UK 0030pHBIX JIEKLIUH, KOTOpPBIE MO3BOJISIOT yUaluMcs Oosee
rIIyOOKO OCMBICTUTD SBOJIOIUIO JKUBOUM MPUPOBI Ha 3eMile, HEOOXO0AUMOCTH T'yMaHHOTO U pallOHAIIb-
HOT'0 OTHOIIEHMA K HauM 6orarctam Paboueil mporpamMmoil mperycMoTpeHbl YpOKH 00001at0IIero no-
BTOPEHHS, KOTOPBIE IPOBOIATCS C IEIbI0 CHCTEMATHU3aLMHU 3HAHUH 110 TeMaM, JJIsl IOCTUKESHHUS Pe3yJIbTa-
TOB YPOBHsI 00Y4E€HHOCTH, JUIsl OCYILECTBIECHHUS TEMaTUYECKOIO0 KOHTPOJIS.

JlanHbie (HOPMBI, METOBI, BUIBI OOYYEHUS MCIIONB3YIOTCS COTJIACHO MHIMBUAYAJILHOUW TEXHOJIOTHH
YUYUTENs U HaIlPaBJIEHHOCTH KJilacca. Bee 3To MO3BOJISIET yUUTEN0 BapbUPOBATh TUITBI YPOKOB, METOIYE-
CKHE IIPUEMBL.

Tunwt ypokos:

pOOJIEMHO-TIPAKTUYECKUE TUCKYCCUHU (KOJUIEKTUBHAs paboTa).MpakTUYEeCKe 3aHATH (KOJIJIEKTUBHAS pa-
60Ta); npoOsieMHO-1a00paTopHbIe 3aHATUS (TpyNnoBas paboTa); HCCIeA0BaTENbCKUE YPOKH (MHAUBUIY-
asbHas paboTa); YpOK-TIEKIUs; YPOK-CEMUHApP; YPOK PEIICHHUS 3a/1a4; YPOK-KOH(PEPEHIHS; YPOK-IKCKYp-
CHsl; YPOK-KOHCYJIbTALUS; YPOK-3a4eT. YPOK-ayKI[MOH; YU€OHbII MO3TOBOH IITYPM; YPOK-UHTEPBBIO; YPOK
- METUIIUHCKUI KOHCHITUYM.

MexaHnu3mbl (opMHPOBAHHSA KIIOYEBBIX KOMIIETCHUMH

[Tpu u3yueHnn OGHOIIOTUH MPEIMETHBIE KOMITIETEHIIMH MOYKHO pacCMaTPHUBATh KaK PEeaN3alnio KITFO-
YeBbIX KoMHeTeHIUil. OHU ycrnenHo (OpMHUPYIOTCS B KOHTEKCTE BCEX YETHIPEX KIIFOUEBBIX KOMITETEHLUH
- "H(OPMAITMOHHBIX, KOMMYHUKAaTHBHBIX, KOOTIEPATUBHBIX U MPOOJIeMHBIX. Tak, UIsi Ka4eCTBEHHOM TO/I-
TOTOBKH yYallIUXCSl UX BaXKHO HAYYUTh MOUCKY OMOJIOTHYECKOM MH(OpMAIK - HAXOJUTh B TEKCTE yueo-
HUKA OTJIMYUTEIBHBIC CHCTEMATHYECKHE TIPU3HAKH, B OMOJIOTHYECKUX CIIOBApsX, CIIPAaBOYHUKAX, SHITUK-
JIONeINAX, IEKTPOHHBIX 0a3axX JaHHBIX 3HAYEHUS OMOJOTMYECKUX TEPMHUHOB U MaTepHall O pa3HbIX KU-
BBIX OpraHU3Max.

Taxoke pu 00y4eHUn OUOJIOTUH HEJb3s1 000UTHCH 6e3 POopMUPOBaHUS YMEHUN OOIIATHCS - CIyIIATh
cobeceHIKa, aHATM3UPOBATh CKa3aHHOE JPYTUMH, apTyMEHTHPOBATH CBOIO TIO3HIINIO, 0OMEHHUBATHCS WH-
dopmanueit, opMynupoBaTh BEIBOJBI B pa3HbIX popmax. Kak npaBuio, oOiieHne u coBMecTHas yueOHas
JeSTeNIbHOCTh Oosee 3(h(PeKTUBHO MOXKET ObITh OPraHW30BaHa MPH OObEIMHEHUH yJalllUXCs B Taphbl, 3Be-
HbS ¥ Tpynnbl. ['pynmnoBoil XxapakTep o0y4eHHs CIIOCOOCTBYET ONTUMHU3AIIUY Tpoliecca YCBOSHHUs OHOII0-
THYECKOTO COJICPIKAHMUS.

YMeHus, KOTOPbIMH JIOJKEH OBJIAJETh yYaIlUics B paMKaX HHPOPMALMOHHON KOMIETEHIINH:



v MHTEpIPETUPOBATH, CHCTEMATH3UPOBATh, KPUTHUECKU OLIEHUBATH M AHAJIM3UPOBATH HH(OPMAIHIO
C TIO3UIMHU peIIaeMou 3a1auH.

v nepedpa3upoBaTh MBICIb, ¥ 10 HEOOXOAUMOCTH JOIOJIHATE €€.

v IPOBOAUTH MH(POPMAIIMOHHO-CMBICJIOBOM aHAIH3 TEKCTA.

v (hOpMyIHMpOBAaTh ApryMEHTUPOBAHHBIE BBIBOIBL )UCIIOIB30BaTh MOJYYEHHYI0 HH(POPMALUIO IS

YCIELIHOTO IJIAHUPOBAHUS U peain3alii COOCTBEHHOH 1eATeIbHOCTH.
v’ CTPYKTYpUpOBaTh HH(OPMAIMIO U MIPEACTABIATH €€ B Pa3IMyYHbIX (OpMax U Ha Pas3IMYHBIX HOCH-
TEJAX.
Cpenu 60JIBIIOT0 Pa3HOOOPA3HS KOMIIETEHTHOCTEH [T BBIMTYCKHUKOB IIKOJIbI BAYKHEHIIIMMH SIBJISTFOTCS
oOpa3oBaTesibHble KOMIIETEHTHOCTH. B 0cBOGHHHN OHMONOrHUecKUX 3HaHUM, Hanboyiee 3HaYUMbIMU, SBIIS-
10TCS:
YuedHo-no3nasamenbHble - COBOKYIMHOCTh KOMIETEHTHOCTEH yUeHHKa B cpepe caMOoCTOATEIbHOM MO3Ha-
BaTEJIbHOMN JCATETbHOCTH, BKIIOYAIOIICH AJIEMEHTHI IOTUYECKOM, METOJOJIOTUYECKOM, 001IIeydeOHO nes-
TEIbHOCTHIO, COOTHECEHHOH ¢ peaibHbIMU MO3HABAEMBIMU OOBEKTAMH - 3TO: 3HAHUS U YMEHUS, 1IeJIernoia-
TaHusl, IJIAHUPOBAHUS, aHAIH3a, pe(ICKCUHU, CAMOOIICHKH;
KOMMYHUKAmMUGEHble - BKIIIOYAIOT 3HAHUS U CIIOCOOBI B3aUMOJICHCTBHUS C OKPYKAIOIIUMU U yIaIeHHBIMH
JIFOJIbMU, HABBIKK paOOTHI B TPYIIIIE, BIAJICHUE PA3IMIHBIMU COITUATBHBIME POJISIMU B KOJUIEKTHUBE; HH(OP-
MAaI[MOHHBIE - TIPH MTOMOIIH peaTbHBIX 00BEKTOB (TENEBU30D, MArHUTO()OH, KOMITBIOTEP,T.11.),
UHpOpMayuoHHbIX MmexHo02ull (ayTU0- U BUACO3AINCH, dJIeKTpoHHas outa, CMU, UnTeprer), dop-
MUPYIOTCS YMEHHUS CAMOCTOSTEIbHO HAXOAUTh, aHAITU3UPOBATh U OTOMPATh HEOOXOAUMYIO HH(OPMAIIHUIO,
OpraHu30BaTh, IPe0OpPa3OBaTh, COXPAHAThH U IPEJaBaTh €e.
Jns nocTHKeHHs MOCTaBICHHOM LEH, B paMKaX KOMIIETEHTHOCTHOT'O MOAXO0/a, UCIIOJIb3YETCs CU-
cTeMa METO0JI0B, 00€CTICUNBAIOIINX YCBOCHUE IIIKOJIbHUKAMU OMOJIOTMYECKUX 3HAHUHM, CIIOCOOOB YMCTBEH-
HOM J1eATENbHOCTH, Pa3BUTHE UX MBICTUTEIBHBIX CIIOCOOHOCTEN U MOBBILIAIOIINX UHTEPEC JETeH K caMo-
CTOATEILHOMY MPOIIECCY O3HAHMUSL:
Meton npobiaemu3zanuu.
Merton BBIIBH)KEHHS TUIIOTE3
Meron ysacHeHus
MeTtoibl Tpo0aEMHOT0 00CYKIECHHUS U SBPUCTHUECKOMN Oecebl.
MeTton nccneqoBaTebCKOTO U3y4eHUs
Coznanue npoOaeMHON CUTYyalluu
Metoa pOEKTHOU IESATENBHOCTH
OO0ureyyeOHbIe yMEHUSI, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH
PaGouas mporpamMma npeaycmaTtpuBaeT GOpMHpPOBAHHUE Y YUaIIUXCs OOIIeYy4eOHbIX YMEHHUHM 1 HaBbI-
KOB. B aTOM HampaBieHun nmpruopuTeTaMu I yueOHoro npeamera «buosorus» Ha mpoQHIbHOM YpOBHE
SBIISIIOTCS: CpaBHEHUE 00BEKTOB, aHAIIN3, OIIEHKA, PEIICHUE 3a]]a4, CAMOCTOS TEIbHBIN TOUCK HH(POPMAITHIH,
TBOpYECKas JeATETbHOCTD.
J111s IpoBepKU 3HAHMI, YMEHUH U HABBIKOB YUUTENb UCTIONB3YET pa3Hble POPMBI KOHTPOIIS: TEKYIIUH,
IIPOMEKYTOYHBIN, UTOTOBBIN; PENPOAYKTUBHBIN U POAYKTHUBHBIM.
v HUcnons3oBanne UKT
v' Cucrema OLEHKH JOCTHKEHHUI 00yJaroIuXcs
V' PeryispHbIii TEMATHYECKHH KOHTPOJb C TIOMOIIBIO Pa3HOYPOBHEBBIX TECTOB, OMOJOrMYECKHX 3a-
Jlad, TBOPUYECKUX 3aJaHUHN TO3BOJISIET 3aKPEIIATh TEOPETUUECKUE 3HAHUS HA BHICOKOM YPOBHE, a
nabopaTopHble M TpakTHUYecKue paboThl (HOPMHUPYIOT OCHOBHBIE OMONOTHYECKHUE YMEHUS U
HAaBBIKH, a TAK)KE€ METANpPEIMETHbIE KOMIIETEHITNN, He0OXoauMbIe TTpu noaroToBke kK EI'D B koHIIe
W3YYEHUS KaKIOU TEMBI IPEIYCMOTPEHBI KOHTPOJIBHBIE PAOOTHI

v’ 3auérel 3a nepoe nonyroaue B 10-11 Kiaccax MO3BOJIAIOT YYAIIMMCS JIyYIIe TTOJTOTOBHTECSA K
BBIITYCKHOMY 9K3ameHy B (popme EI'D.

v' O0s3aTeNbHBIM IS YYaLIMXCs SABJISETCS CO3JaHME IPOEKTa MO OMOJOrUH, KOTOPBIA OHM 3allly-
[IAI0T B paMKax «HEAeTH OUOTOTHI.

v' TeMaTu4ecKuii ¥ UTOrOBBI KOHTPOJIb IIPOBOAUTCS C HCHOIL30BAHMEM MOHMTOPUHTOBOTO MHCTPY-
MeHTapus (TECTOB), 3aJI0)KEHHOTO B coaepkanue Y MK.

AN NN



B mporpamme npecTaBieHbl TEMbI BO3MOXKHBIX pedepaToB, TBOPUECKUX U UCCIEA0BATEIBCKUX PaboT, KO-
TOpPBIE MOTYT MCIIOJIb30BATHCS JUTsI YIUTYOJICHHS M 0000IIIeHNs 3HAHUH
B kxadectBe neMoHCTpaluid, 1a00paTOpHBIX pabOT, KOHTPOJBHBIX TECTOB MOTYT HCIOJIh30BATHCS
KOMITBIOTEPHBIE MOJIETTH, KOMIIBIOTEPHBIE TECTHI U TAOOpaTOpHBIE PaOOTHI, KaK IIPH CAMOCTOSTEIILHOM U3Y-
YEHUH MaTepralia yJalyuMUCs, TaK ¥ MPU JUCTAHIIMOHHOM OOIICHUH C MPEINO/IaBaTEIIeM.
2.Cooeporcanue uzyuaemozo npeomema

10 KJIACC
(3 yaca B Hezenro, Bcero 102 u)

BBenenue (1 1)

Mecro kypca «O01m1ast OnoIorus» B CUCTEME €CTECTBEHHO-HAYYHBIX JUCLUUIUIAH, a TAK)KE B OMOJIO-
rudeckux Haykax. Llemy u 3agaum kypca. 3HaueHue MpeaMeTa Uil HOHUMaHHsI €MHCTBA BCETO KUBOTO U
B3aMMO3aBHCUMOCTHU BceX yactel onocdeps 3emun. buonorus kak Hayka; mpeaMeT U METO/bl H3yUCHHS
B Onosiorun. O611ast 6MoN0rus — IUCUUIUIMHA, H3YyYalollas OCHOBHbIE 3aKOHOMEPHOCTH BO3ZHUKHOBEHUS,
pa3BUTHS ¥ TOJIEpKaHus KU3HHA Ha 3emute. O0mas OMoIorus Kak OJIMH U3 UCTOYHUKOB ()OPMHUPOBAHUS
JMAIEKTUKO-MaTePUATMCTUIECKOTO0 MUPOBO33peHus. O0ImeOnoaornieckue 3aKkOHOMEPHOCTH — OCHOBA
PalMoOHATFHOTO MPHPOJIOIONIE30BAHMS; COXPAaHEHUE OKPYKAIOIIEH Cpebl; MHTCHCU(UKAIIUH CEITbCKOXO0-
3s1ICTBEHHOI0 ITPOU3BO/ICTBA U COXPAaHEHMs 37J0pOBbs yenoBeka. CBsA3b OMOJOTMUECKUX AUCLUILINH C JIpYy-
TUMH HayKamH (XUMHEH, GU3UKOMH, reorpadueii, acTpoHOMHUEH, ucToprel u ap.). Pois 6uonoruu B dhop-
MHPOBaHHH HAYYHBIX PE/ICTABICHUN O MUDE.

Pasznea |
[MPOUCXOXIEHWE 1 HAYAJIbHBIE OTAIIbI PASBUTUA X)KXU3HU HA 3EMJIE (12 4, u3
HUX 34 Ha padoTty ¢ o6opynoBannem «Touka pocTay).

I'mama 1

MHOI'OOBPA3HUE JKUBOI'O MUPA. OCHOBHBIE CBOMCTBA ) KUBON MATEPHH (5
4, u3 HUX 14 paGora c o6opynoBanuem «Touka pocray).

Tema 1.1

YPOBHU OPTAHUBALIUU JKUBOW MATEPUI (2 9)

Kuznpb kak popma cyliecTBOBaHUSI MAaTEPUU; ONIPEEICHUS MOHATHUS <OKU3HbY. JKU3HB U )KHBOE Be-
HIECTBO; KOCHOE M OMOKOCHOE BENIECTBO Onochephbl. YpOBHH OpraHU3alliuM )KUBOW MAaTEPUU U TIPUHIIUIIBI
UX BBIJICJICHUSI; MOJIEKYJISIPHBIA, CYOKJIETOUYHbIN, KIETOYHBIA, TKAHEBBIA U OpPraHHBINA, OPraHU3MEHHBIH,
MONYJISIIMOHHO-BUIOBOM, OMOIIEHOTHYECKUH 1 OMOCc(hepHBIil YPOBHU OpraHU3AIMH KHUBOTO.

Tema 1.2

KPUTEPUU XXMBbIX CUCTEM (2 u)

EQnHCTBO XMMHUYECKOTO COCTaBa dKUBOM MaTepUU; OCHOBHBIE TPYIIIbl XUMUYECKUX 3JIEMEHTOB U MO-
JeKyn, oOpa3ylolue >KMBOE BemiecTBO Ouocdepsl. KietouHoe cTpoeHHE OpraHM3MOB, HACEISIOIINX
3emmto. OOMeH BeniecTB (METa00IM3M) M CaMOPETYJISIUS B OMOJIOTHUECKUX CHCTEMaX; MOHSITHE O TOMEO-
CTa3€ KaK yCJIOBUHU CYIIECTBOBAHUS KUBBIX cucTeM. CaMOBOCIIPOM3BEIEHUE; HACTEACTBEHHOCTh U U3MEH-
YUBOCTh KaK OCHOBA CYIIECTBOBAHUS KUBOM MaTEPUH, UX MPOSIBICHUS HA PA3IMYHBIX YPOBHSIX OpraHu3a-
1 kuBoro. Poct u pazsutue. PazapakuMocTs; GopMbl n30UpaTeTbHOM peaKkIuu OPraHu3MOB Ha BHEIII-
HUE BO3ACCTBUs (O€3yCcIOBHBIC U YCIOBHBIE peIIeKChl; TAKCUCHI, TPOMU3MBI U HACTUH). PUTMHUYHOCTD
MIPOIIECCOB JKU3HEACATEIHLHOCTH; OMOJIOTUYECKHE PUTMBI U X aJalTUBHOE 3Ha4YeHHE. J[MCKPETHOCTD K-
BOTO BEIIECTBAa U B3aMMOOTHOIICHHE YaCTH U IEJI0r0 B OMOCUCTeMax. DHEPro3aBUCUMOCTh )KUBBIX Opra-
HU3MOB; (hOpMBI OTPEOIEHHS SHEPTUH.

Moayab «MHOroo0pa3ue >KMBOro MHUpPa» ¢ UCNOJIb30BaHNEeM 00opyaoBaHus «Touka pocra»
(1)
DHEepPro3aBUCUMOCTb JKUBBIX OPTraHU3MOB; ()OPMBI MOTPEOICHUS SHEPTUH.
HOKMatrepuaist - O6aako 3Hanmi (oblakoz.ru)

I'maga 2


https://school.oblakoz.ru/materials/495844

BO3HUKHOBEHME KU3HU HA 3EMJIE (7 u)

Tema 2.1

MCTOPUS IIPEJICTABJIEHUI O BOSHUKHOBEHUWM XXU3HU (1 )

Mudonoruuyeckue npeacrapieHus. [IpencraBienuss Apuctorens, IMIEI0KIAa U IPYTUX aHTUYHBIX
yueHbIX. [lepBble HayuHbIEe TONBITKH OOBSCHEHUSI CYITHOCTH U MPoIiecca BOSHUKHOBEHUS JKU3HH. OTBITHI
@. Penu, B3rasaael Y. [Napes, . Huarema; sxcniepumentsl JI. [lactepa. Teopuu BeunoctH xu3nu . Pux-
tepa u Apyrux ydeHsix (I'. I'enpmronsi, I'. Tomcon, C. Appennyc, I1. Jlazape). Marepuanuctuueckue
MPEJICTaBICHUS O BOSHUKHOBEHUH *KU3HU Ha 3emiie. [Ipeanocbuiki BOSHUKHOBEHHUS )KU3HHU Ha 3emiie: KOC-
MUYECKHE U TUIaHETapHbIE TPEANIOCHIIKN; XUMUUYECKUE MPEATNIOCHUIKH IBOJIIOLIMY MaTepUU B HaIIpaBJIEHUN
BO3HHUKHOBEHHUS OPraHUYeCKHX MOJIEKYJ: MepBUYHAs atMocdepa U 3BOJIOLUS XUMUYECKUX DIIEMEHTOB,
HEOPraHUYECKUX U OPraHMYECKHUX MOJIEKYJ Ha pAaHHHUX 3Tanax pa3BUTUS 3€MJIH.

Tema 2.2

COBPEMEHHBIE ITPEJICTABJIEHUA O BOBHUKHOBEHUWU XXNU3HMU (1 )

CoBpeMeHHbIE MPEICTABIICHUS O BOSHUKHOBEHHH XU3HU; B3TIsAbI O. [1dimrorepa, k. Dnnena. DBo-
JFOIHSI XMMUYECKHUX 3JIEMEHTOB B KOCMHUECKOM IpocTpancTBe. OOpa3zoBaHMe MIIaHETHBIX cucteM. Ilep-
BUYHAas atMocdepa 3eMIu U XUMHUYECKUE MPEANOChUIKM BOSHUKHOBEHUS KU3HU. VICTOUHUKH YHEPTUH U
BO3pacT 3emun. YcioBus cpenbl Ha ipeBHel 3emie; Teopust A. Y. Onapuna, onbiTel C. Musiepa. Xumu-
yeckas 3BoJtonus. Hebuonoruueckuii CHHTE3 OPraHUYECKUX COSAMHEHUN.

Tema 2.3

TEOPUU ITPOUCXOXAEHUA ITPOTOBUOITIOJIMMEPOB (1 u)

Tepmuueckas Teopusi. Teopus ancopounu. 3Hauenne padot C. @okca u Jx. bepnana. Huzkoremme-
parypnas Teopus K. Cumonecky u @. Jlenema. KoarnepBarHble Kariy U UX 3BOIIONUS. Teopuu Mporucxox-
JeHus npoToduononuMepos. CBoMCTBa KOallepBaTOB: peaKklIMU 0OMEHA BELIECTB, CAMOBOCIIPOU3BEICHHE.
['unote3a mupa PHK. DBomtonust mpoToOUoHTOB: (hOopMUpPOBaHKUE BHYTPEHHEH Cpelibl, MOSIBICHUE KaTalu-
3aTOPOB OPraHUYECKOW MPUPOAbI, IBOJIOLNS SHEPreTUYECKMX CUCTEM M MeTaboIM3Ma; BOSHUKHOBEHUE
TeHETUYECKOT0 KOJ1a.

Tema 2.4

SBOJIIOLUA ITPOTOBMOHTOB (1 u)

Bo3HUKHOBEHHE SHEPTETHUECKUX CUCTEM: PoJib Tupodocdara. OOpazoBaHUE MTOJTUMEPOB; 3HAUCHHE
Hecnenu(pUIecKoi KaTaIMTHUECKOW aKTUBHOCTH MOIMIIEeNTHI0B. COBEpIIEHCTBOBAHUE META0OINYECKUX
peakuuii. Ponp 3HEpruM COTHEYHOTO CBETAa; BOZHUKHOBEHUE (POTOCUHTE3A.

Tema 2.5

HAYAJIBHBIE TAIIbI BUOJIOI MYECKOM SBOJIIOLIVH (1 u)

HauanbHble 3Tansl Ononoruueckoit spomtonuu. [Ipokaprotuueckue kinetku. Teopust cuMOMOTreHeTH-
YECKOT0 IIPOUCXOXKICHUS dYKapUOTHUYECKON KIIETKH U €€ JI0Ka3aTeNbCTBA; BOSHUKHOBEHHE (POTOCHHTE3A,
9yKapHoOT, MOJIOBOTO IPOLECCA U MHOTOKJIETOYHOCTU. Teopuy NMpOMCXO0KIEHUSI MHOTOKJIETOUHBIX Opra-
Hu3moB (3. ['ekkens, Y. . Meunukos, A. B. BaHoB).

Mopnyab «Bo3HHUKHOBeHHE KH3HH HA 3emJiie» ¢ HCIOJIb30BaHueM 00opynoBanus «Touka po-
cra» (24)
Pounb 6enkoB B MOCTpoeHUH U (DYHKITMOHHUPOBAHHUH KUBBIX CUCTEM.
Omnpit 1.0npenenenue cpeabl pacCTBOPOB aMUHOKHCIIOT.
Omnpit 2.0npeaeneHne U303JEKTPUUECKON TOUKH JKETaTUHBI.
HOKMatepuais! - O61ako 3Hanmi (oblakoz.ru)

Pazgen | |
YUEHUE O KJIETKE (37 4, ux Hux 34 Ha pa6orty c ooopynoBanuem «Touka pocray).
['naBa 3
XUMHUYECKAS OPTAHU3ALUSA KJIETKHU (13 u)
Tema 3.1
HEOPI'AHMYECKUME BEIIECTBA, BXOJAIIUE B COCTAB KIJIETKMU (1 u)


https://school.oblakoz.ru/materials/495844

DJeMEeHTHBIN COCTaB JKMBOTO BellecTBa Onocdepsl. PacnpocTpaHeHHOCTh 3JIEMEHTOB, X BKJIAJ B
o0Opa3oBaHHe KUBOM MaTepuu U OOBEKTOB HEKUBOM MPHUPOAbI. MaKpO3JIeMEHTbI, MUKPOIJIEMEHTBI; HX
BKJIaJl B 00pa30BaHME HEOPTaHMYECKUX M OPraHMYECKUX MOJICKYJ KHMBOTO BemiecTBa. Heopranuueckue
MOJIEKYJIbI )KUBOTO BellecTBa. Bona, ee xuMudeckue cBOMCTBa U OMOJIOrHYecKast pojib: pacCTBOPUTEINb TU/I-
POUIBHBIX MOJEKYI, cpe/ia MPOTEKAHUS OMOXUMUYECKUX MTpeBpaIleHui. Poib BOIbI B KOMIIApTMEHTAIH-
3alMH U MEXMOJIEKYJISIPHBIX B3aUMOJICUCTBUSX, TEIUIOPETYsinus U 1p. Cojau HEOPraHMYECKUX KUCIIOT, UX
BKJIaJ1 B 00€CTIeYeHUE MTPOIIECCOB KHU3HEIEATSILHOCTH U MOIIepKaHue ToMeocTas3a. Poib KaTHOHOB 1 aHU-
OHOB B 00ECIIEUEHUH MPOLIECCOB KU3HEAEATETbHOCTH. OCMOC U OCMOTHUYECKOE JIaBJICHHE; OCMOTHYECKOE
HOCTYIUIEHUE MOJIEKYIT B KIETKY. by(hepHble cuCTeMbl KIIETKU M OpraHu3Ma.

Tema 3.2

OPTAHMYECKHUE BEILECTBA, BXOAAIIWE B COCTAB KJIETKA1

(12 9)

Oprannyeckre MoJieKybl. buonornueckue monmumepsl — 6enku. CTpyKTypHAs OpraHu3aus MoJje-
KyJ1 OenKa: mepBUYHAsA, BAPUAHTHI BTOPUUHOM, TPETHUHAS U YETBEPTUYHAS; XUMUUECKHUE CBSI3U, UX YAep-
xwuBaromue; Gonguar. CBoiicTBa OENKOB: BOJOPACTBOPUMOCTh, TEPMOJIAOUIBHOCTh, TOBEPXHOCTHBIN 3a-
P M ApyTue; neHarypanus (oOpatumMasi u HeoOpaTuMasi), peHaTypanus — OUOJOTUYECKUI CMBICH U ITPaK-
THYecKoe 3HaueHne. OyHKIUN OeNKOBBIX MOJIEKY. bronornyeckue karanu3aropbl — OEJNKH, X KIIACCH-
¢dukanus, cBoWcTBa U POJib B 00€CIEUeHUH MPOIIECCOB KU3HEAEITeIbHOCTU. Perynsaropuas u nndopma-
LIMOHHO-KOMMYHUKATHUBHAs POJIb OEJIKOB; TPAHCIIOPTHBIE U ABUTaTEIbHbIE OCIKN; aHTUTENA.

VYTrneBoabl B KU3HU PAaCTEHUi, KUBOTHBIX, TPHOOB U MUKPOOPTraHu3MoB. CTpYyKTYypHO-(YHKIIHO-
HaJIbHBIE 0COOCHHOCTH OpPraHU3alli MOHO- M tucaxapuoB. CTpoeHune u Ononornyeckast pojb OUOMon-
MEpOB — MOJIMCAXAPHJIOB.

Kupbl — OCHOBHOM CTPYKTYpPHBIII KOMIIOHEHT KJIETOUHBIX MEMOpaH U UCTOUYHUK 3Hepruu. OcodeH-
HOCTU CTPOCHUS KUPOB U JUIOUJOB, JIeXkAalllMe B OCHOBE MX (DYHKIIMOHAIBLHOW aKTUBHOCTU Ha YPOBHE
KJIETKH U LIEJIOCTHOTO OpraHu3Ma.

Hyxneunossie kucinotsl. JJHK — Moiiekymnbl Hacine1cTBEHHOCTH; UCTOPUS U3YUYEHUS. Y POBHU CTPYK-
TYpHOM OpraHu3aluy; CTPYKTypa MOJIMHYKICOTUAHBIX LIETIeH, TPABUIIO KOMILIEMEHTAPHOCTH — IIPABUIIO
Yapradda, npoitnas crimpans (k. Yorcon u @. Kpuk); ouonornyeckas pois JJHK. I'enernueckmii kog,
cBoiicTBa kona. I'eH: cTpykrypa u pyHkuuu; reusl, kogupytoue PHK, MoGunbHbIe reHeTHdeckue ie-
MeHTHL. ['eHoM; TeHoM uenoBeka. PHK: undopmarmonssle, TpaHCIOPTHBIE, pUOOCOMATbHBIC, KaTaIUTHYe-
ckue u perymstopusie. Pegynnukamus JIHK, nepenava HacnencrBeHHON MH(pOpMAIUU U3 TOKOJICHUS B
IIOKOJICHHUE.

HOKMatepuass! - O6nako 3Hanuit (oblakoz.ru)

I'naBa 4

PEAJIMBAIIAA HACJIEJCTBEHHOM MH®OPMAIIMUA. METABOJIM3M (8 4, u3 Hux 1u
Ha paooty ¢ ooopynoBanueM «Touka pocra).

Tema 4.1

AHABOJIN3M (5 u)

COBOKYITHOCTh peakIiii OMOJIOrHUECKOro CHHTE3a — IUIaCTUYeCKUi 0OMeH, niu aHabonu3M. Pery-
TS aKTUBHOCTH F€HOB MTPOKAPUOT; ONEPOH: ONEPOHbI HHAYLHOEIbHBIE U perpecuOenbHble. Perymsmus
AKTUBHOCTH I€HOB 3yKapuoT. CTpyKTypHas 4acTb IeHa. PerynaropHas 4acTb reHa: IpOMOTOPBI, JHXaH-
cepbl U MHCYIATOPHL. Ilepenava HaciaencTBEeHHON MHpOpMAIMK U3 SApa B LUTOIUIA3MY; TPAHCKPHUIILHUS,
Tpanckpunuuonuele (akroprl. Ctpykrypa JHK-cBs3biBatomux Oenkos. [Iporneccunr PHK; crnaiicunr,
aIbTEPHATUBHBIA CIUIAWCUHT, OMOJIOTMYECKUH CMBICI U 3HaueHue. MexaHu3M oOecnedeHus CUHTe3a
0emnKa; TpaHCIAIM; €€ CYIIHOCTh U MeXaHu3M, cTabmibHOocTh MPHK 1 KOHTpOJIB 3KCTIpeccuu reHoB.

Karanutuueckuii xapakrep peakuuii oOMeHa BelecTB. Peann3aius HaclieCTBEHHON HHPOpMaIIUU:
OMOJIOTNYECKU CHHTE3 OETIKOB U JPYTUX OPraHUYECKUX MOJIEKYII B KIIETKE.

Tema 4.2

SHEPTETUYECKWI OBMEH — KATABOJIM3M (1 u)
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OHepreTuyeckuii o0OMeH; cTpykTypa 1 GyHKkuuu AT®. Dransl sHEpreTH4eckoro ooMena. ABToTpod-
HBII ¥ reTepoTpodHbIN THIIEI 0OMeHa. AHA3pOOHOE U adpOOHOE PACIICTIIIEHHE OPTaHUYECKUX MOJIEKYIL.
[ToxroToBUTENBHBIN 3TaI, POJIb TU30COM; HETIONHOE (OecKrcIopoaHOe) paciueruienue. [loaHoe kucnopoa-
HOE OKHCJICHHE; JIOKAJIM3alusl MPOIECCOB B MUTOXOHIpUsX. CONpshKEHUE pacIIeIUICHHs TJIFOKO3BI B
KJIeTKe ¢ pacnaaoM u cuHTe3oM AT®. KommapTMeHTanu3amus nporeccoB MeTadoau3Ma 1 JIOKaTu3aIus
cnenuduyeckux GepMEeHTOB B MeMOpaHax ONpeelICHHBIX KIETOYHBIX CTPYKTYp. [loHsATHE O TOMEocTase;
NPUHIUITBI HEPBHOM M SHIOKPUHHOW PETYIALNHN MPOLIECCOB MPEBPAICHHs BEIECTB U SHEPTHH B KIIETKE.

Tema 4.3

ABTOTPO®HBIN THUIT OBMEHA (1 u)

doTocuHTE3; CBETOBas (haza U 0COOEHHOCTH OpPraHU3aIMK TUIAKOUIOB I'paH, SHEpreTuyecKas 1eH-
HOCTb. TemHOBas ¢a3a (HoToCHHTE3a, IPOIECCHl, B HEMl MPOTEKAIOILIUE, UCIIOIb30BAHUE dHEPTrUuu. THIIbI
¢doTocuHTE3a M ICTOUHUKH BOJIOPOJIa AJIst 00pa30BaHUs OPraHUYECKUX MOJIEKYIT; pEaKI[i CBETOBON U TEM-
HOBOM (a3bl (HOTOCHMHTE3a. XEMOCUHTES.

Mopnyabs «MHoroo6pa3ue ;KHBOro MUPa» ¢ HCHOJIb30BaHHeM o0opyaoBanus «Touka pocra»
(1w)
OnbIThbI:
Omnsbit 1. TepMmos1adMIbHOCTH GEePMEHTOB.
OnbIT 2.B1usiHMe aKTUBATOPOB M HHTMOMTOPOB HAa padoTy hepMEHTOB.
OmnbiT 3. Biiusinue TeMnepaTypbl Ha CBOMCTBA 0€JIKOB.
OnbiT 4.Biusinne usmenenusi pH Ha cBoiicTBa 6eJIKOB.
OmnpbiT S. LIBeTHBIE peakunu HA OeJIKH.
HOKMatepuassl - O6nako 3Hanuit (oblakoz.ru)

['maBa 5

CTPOEHUE U ®YHKIIUU KJIETOK (16 4, n3 Hux 24 Ha padoty ¢ odopynoBanuem «Touka
pocTay)

Tema 5.1

[TPOKAPUOTUYECKAS KJIETKA (2 u)

[TpenMert u 3a1auu HUTONOTMHU. METO bl N3YUEHHUS KJIETKU: CBETOBAs U JIEKTPOHHAsI MUKPOCKOIIHS;
OMOXMMHYECKHE 1 MMMYHOJIOTHUECKHE METO/IbI. J[Ba THIa KIETOYHON OpraHU3aIlii: MPOKAPUOTUIECKUE
U SyKapuoTHuyeckue KieTku. CTpoeHHe IUTOMIa3Mbl OaKTepUaIbHOW KIIETKH; JIOKaIu3aus (epMEeHTHbIX
CHCTEM M OpraHM3anus MeTadoan3Ma y NpokapuoT. [ eHeTndyeckuii anmapar 6akTepuil; 0COOEHHOCTH pea-
JU3aluu HacleACTBEHHON MHpopManuu. OCOOCHHOCTH KU3HEAEATEIIbHOCTH OaKTepHil: aBTOTPO(HbBIE U
reTepoTpodHble GaKTepun; a3poOHbIe U aHAIPOOHbBIE MUKpOOpraHu3Mel. CriopooOpa3oBaHue U ero OHuoJo-
ru4ecKoe 3HadeHue. PazMHOXkeHue; oJI0BOM Ipoliece y OakTepuii; pekoMOuHaImu. MecTo U poJib mpoKa-
pPHOT B OMOLIEHO3aX.

Tema 5.2

OYKAPUOTUYECKAS KJIETKA (6 u)

[{uTomnnazMa syKaprMOTUYECKOW KIJIETKH. MeMOpaHHBIM MPUHIUMIT OpraHU3allud KIJIETOK; CTPOCHUE
Ounonoruueckor MeMOpaHbl, MopdoornuecKkrue U PyHKIHOHATbHBIE OCOOCHHOCTH MEMOpPaH pa3IMuHbIX
KJIETOYHBIX CTPYKTYp. OpraHesisl HUTOMIIA3MbI, UX CTPYKTypa U pyHkIuu. HapykHas nuToniazMaTuye-
CKas MeMOpaHa, SHAOIIa3MaTHIeCcKasl CeTh, anmnapar [ obIKu, TM30COMBI; MEXaHU3M BHYTPUKJIETOYHOTO
nunieBapeHusi. MUTOXOHAPUN — JHEPreTUYEeCKHe CTAaHLMU KIJIETKU; MEXaHU3MBbl KJIETOUYHOTO JBIXaHHUS.
PubocoMsbl 1 ux yyactue B mporeccax TpaHcsun. Kierounsnii nentp. OpraHouabl ABUKEHUS: )KTYTUKH
u pecHnuku. [{utockener. CrnenuaibHble OpaHOU B! IUTOIIA3MbI: COKPAaTUTENIbHbBIE BaKyOIHu U Jp. B3au-
Mo/JIeiicTBHE OPraHOUIOB B 00ECIIEUEHUH MPOLIECCOB META00IN3MA.

KnetouHoe siipo — ILEHTp yNpaBieHUs >KU3HENEATEIbHOCThIO KIETKH. CTPYKTYphl KJIETOUYHOTO
spa: aaepHast 000JI04Ka, XpoMaTHH (TeTepOXpOMATHH U dYXPOMATHH), sapbIimko. Kapuoriazma; Xxumu-
YECKUH COCTaB U 3HaU€HUE JUIsl )KU3HEeAeITeabHOCTH sipa. JuddepennmanbHas akTHBHOCTh T€HOB; 3yX-
poMatuH. XpomocoMsl. CTpyKTypa XpOMOCOM B pa3IH4YHbIE IEPUO/bI AKU3HEHHOTO LIUKJIA KJIETKH; KapHo-
TUII, IOHATHE O TOMOJIOTUYHBIX XpOMOCOMax. JIUTUIONAHBIN U ratuIonAHbBIN HA0OPbI XPOMOCOM.

Tema 5.3

JKM3HEHHBIN [IUKJI KJIETKU. JEJIEHUE KJIETOK (3 u)
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Knerku B MHOTOKJIETOUHOM opranu3me. [lonsTre o quddepeHpoBKe KIETOK MHOTOKJIETOYHOTO
opranu3ma. JKu3HEHHBIN UK KJIETOK. TKaHu opraHu3Ma ¢ pa3HoOi CKOPOCTHIO KJIIETOYHOTO OOHOBJICHHUS:
OOHOBIISIIOIIMECS, pacTyle U cTabmibHble. PasMHOKeHHE KIeTOK. MUTOTHYECKHH IUKII: nHTephaza —
nepuo MOATrOTOBKH KIIETKH K JeneHuto, penymiukanus JJHK; Muto3, passl MuToTHYECKOTO NIeNeHUS U
npeoOpa3oBaHus XpOMOCOM B HUX. MexaHu3M 00pa30BaHUs BepeTeHa JEJICHUS U PACXOKICHUS JOUEPHUX
xpomocoM B aHa(aze. buonornyeckuii cmbica MuTo3a. bruonoruueckoe 3HaueHue MuTO3a (Oecnosoe pas-
MHOXEHHE, POCT, BOCIIOJHEHHE KIJIETOYHBIX MOTEPh B (PU3NOJOTHUECKUX U MATOJIOTUYECKUX YCIOBUSX).
Perynauus )KU3HEHHOTO LIMKJIA KJIIETKM MHOTOKJIETOYHOIr0 opranu3ma. @akTopel pocra. 3anporpaMmmMupo-
BaHHAas KJIETOYHas Tulenb — anomnTo3; perymsuus anonrosa. [lonsatue o perenepaunu. Hapymenus un-
TEHCUBHOCTHU KJIETOYHOTO Pa3MHOKEHUS U 3a00J1eBaHUsI YeJIOBEKA U JKUBOTHBIX: TPOPUUYECKUE SI3BBI, 100-
POKaYECTBEHHBIE U 3]I0KAYECTBEHHBIE OITYXOJIU U JP.

Tema 5.4

OCOBEHHOCTU CTPOEHUA PACTUTEJIBHBIX KJIETOK (1 u)

Oco0eHHOCTH CTPOCHHUS PACTUTENBHBIX KJIETOK; BAKYOJIH U TUTaCTUIbL. BUIbI TIIaCTU; UX CTPYKTYypa
U QpyHKIMOHANbHBIE ocobeHHocTH. Kitetounas crerka. OcoOEHHOCTH CTPOSHHS KJIETOK IpuOoB. Briroue-
HUSl, 3HAUEHUE U POJIb B METabOIM3ME KIIETOK.

Tema 5.5

KIIETOUHAS TEOPUSA CTPOEHUSA OPITAHU3MOB (1 1)

Knerounas Teopus ctpoeHus opranu3mMoB. Mcropus pa3BuTHs K1eTo4HON Teopun; padbotsl M.111neii-
nena, T. [lIBanna, P. bpoyna, P. BupxoBa u apyrux yuensix. OCHOBHBIE MTOJIOKEHHUS KJIETOUYHON TEOpUH;
COBPEMEHHOE COCTOSIHUE KJIIETOUHOM TEOPUH CTPOEHUSI OPIaHU3MOB. 3HaU€HUE KJIETOYHOU TEOpUH IS pa3-
BUTHUS OMOJIOTHH.

Tema 5.6

HEKJIETOUHA ®OPMA XU3HU. BUPYCHI (1 u)

Bupycbl — BHYTpUKIIETOUHBIE [TApa3UThl HA TEHETUYECKOM YpOBHE. OTKPBITHE BUPYCOB, MEXaHU3M
B3aMMOJICHCTBHS BUpYyca U KIETKH, MH(PEKIIMOHHBIH npoliecc. BepTUKanbHbIi U TOPU3OHTATBHBINA THI I1€-
penauu BupycoB. 3a00sieBaHUs KUBOTHBIX U paCTEHUI, BbI3bIBaEMble BUpycaMu. BupycHble 3a001eBaHus,
BCTpeuarolecs y yenoneka; rpun, remnatut, CITINM/I. baktepuodaru. [Ipoucxoxnenue BupycoB. Mepsl
PO UIAKTUKHA PACIIPOCTPAHEHHUS BUPYCHBIX 3a00JI€BaHUH.

Mopnyab «CTpoenne u GyHKINH KJIETOK» C HCIOJIb30BaHueM o0opyaoBanus «Touka pocra»
(29)
HccnenoBanue (a3 MUTO3a Ha MUKPOIIpenapare KJIETOK KOHYMKA KOPHS.
MexaHu3M B3aMOIEHCTBUS BUpYCa U KJIETKH, MH(EKIIMOHHBII mpo1iecc.
HOKMarepuansl - O6nako 3Hanuit (oblakoz.ru)

Pa3zgen |11
PASMHOXEHHUWE U PASBUTUE OPITAHNU3MOB (27 4, u3 Hux 24 Ha padoTy ¢ 060pyaoBa-
Huem «Touka pocray).

['naBa 6

PASMHOKEHUE OPI'TAHU3MOB (7 4, n3 aux 14 Ha padorty ¢ odopynoBanuem «Touka po-
cTay).

Tema 6.1

BECITIOJIOE PABMHOXXEHUE PACTEHUI M )KUBOTHBIX (1 )

®opmbl 6eCroIOr0 Pa3MHOKEHUS: MUTOTHYECKOE JIeNIEHHE KIIETOK OJHOKIETOYHBIX; CIOPOOOpa3o-
BaHHE, MMOYKOBAHWE y OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTaHM3MOB; BET€TaTUBHOE Pa3MHOXKEHUE.
Buonorudeckuii CMbICT U 3BOJTIOIMOHHOE 3HAYEHHE OECIIONIOr0 Pa3MHOKEHUS.

Tema 6.2

[TOJIOBOE PABMHOXEHUE (5 4)

[TomoBoe pa3MHOKEHHE PACTEHHH W JKUBOTHBIX; OMOJIOTHMUECKHi cMbICi. ['ametorenes. Ilepuossr
o0pa3oBaHMs TOJOBBIX KJIETOK: pasMHOXeHHe U pocT. [lepuos co3peBanus (Meito3); npodaza-1 u mpo-
IIECChl, B HEH MPOUCXOJSIINE: KOHBIOTAIMS, KPOCCUHTOBEP. MeXaHN3M, TeHETHUECKUE TOCTEACTBUS U
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OMOJIOTHYECKHI CMBICI KPOCCHHTOBEpa. bronornyeckoe 3naueHue 1 OMOJOrHUecKuii cMbich meiio3a. [le-
puon GopMHUPOBaHHMSI MOJIOBBIX KJIETOK; CYIIHOCTh U OCOOEHHOCTH TeueHusi. OCOOeHHOCTH criepMaTore-
He3a U oBoreHe3a. OceMeHEeHUe U OIJIOA0TBOPEHHE. MOHO- M MOJHMCIIEPMHUST; OMOJIIOTHYECKOEe 3HAYCHHUE.
HapyxxHoe u BHyTpeHHee or1o10TBopeHue. [lapreHorenes. DBOMIOIMOHHOE 3HAYEHUE MT0JI0BOTO Pa3MHO-
JKEHUS.

Monyab «Pa3MHoOkeHHE OPraHU3MOBY € UCII0JIb30BaHueM 00opynoBanns « Touka pocra» (14)

da3bl Meno03a

IOKMarepuansl - O61ako 3uanui (oblakoz.ru)

I'naBa 7

NHANBUAYAJIBHOE PASBUTHUE OPT’TAHU3MOB (OHTOI'EHE3) (20 4, u3 Hux 14 Ha pa-
00Ty ¢ ooopynoBannem «Touka pocray).

Tema 7.1

KPATKUE UCTOPUYECKUE CBEAEHUA (1 u)

«Hcropus passutus xuBoTHEIX» K. M. bapa u yyeHue o 3apoabIIEBbIX JIMCTKaX. DBOJIIOLMOHHAS
samOpuosorus; padotsl A. O. KoBanesckoro, . . MeunukoBa u A. H. CeBepuioBa. CoBpeMeHHBIE TIPEeI-
CTaBJICHMSI O 3apObIIIEBbIX JIMCTKAX. [I[pUHINIIBI pa3BUTHS O€CIIO3BOHOYHBIX U I03BOHOYHBIX )KUBOTHBIX.

Tema 7.2

SMBPUOHAJIBHBIN ITEPUO]T PABBUTHA (10 u)

Tunsl ARLEKIETOK; HOJIAPHOCTD, PACIPEACIICHNE KENTKA U TeHETUUECKUX JIeTepMUHAHT. O00104YKH
Ai1a; aKTUBALUS OIUIOJIOTBOPEHHBIX SIMLEKIETOK K pa3BUTHIO. OCHOBHbIE 3aKOHOMEPHOCTHU JPOOJICHUS;
TOTUIIOTEHTHOCTh OJJACTOMEPOB; 00pa30BaHKE OJIHOCIIONHOIO 3apoabliia — Onactyinsl. [acTpynanus; 3a-
KOHOMEPHOCTH 00pa30BaHus JIBYCIOHHOTO 3apOAbIIlia — racTpyJibl. 3apoJIbIILIEBbIC JUCTKH U UX JAalbHEN-
mast 1 depeHInpoBKa; TOMOIOTHS 3apOABIIIEBHIX JMCTKOB. [lepBUUHBIN OpraHoreHe3 (HeUpyssIus) 1
JanpHeimas qudQepeHurpoBKa TKaHeH, OpraHoB U cucTeM. Perymsinus sMOpHOHAIbHOIO Pa3BUTHSA; Jie-
TEPMHUHALMUS U SYMOpUOHATIbHAS UHIAYKIMS. ['eHeTnueckuil KOHTposb pa3BUTHs. Poib HEpBHOU U 3HIO-
KPUHHOMH cucteM B o0ecriedeHnn SMOPHOHAIBHOIO Pa3BUTUSI OPTaHU3MOB.

Tema 7.3

TIOCTAMBEPUOHAJILHBIN ITEPUOJ] PA3BUTHUA (2 1)

3aKOHOMEPHOCTH MOCTAMOPUOHANILHOTO nepuoja pa3ButTus. llpsmoe pa3BuTHE; AOPENPONYKTHB-
HBIH, PEIPOAYKTUBHBIN U IIOCTPENIPOYKTUBHBIN IIEpUOAbL. Hempsmoe pa3BUTHE; IOJIHBIN U HETIOJIHBIN Me-
tamop(o3. buonornyeckuit cMpicn pazButus ¢ Meramopdo3zom. CTaguu MOCTIMOPUOHAIBHOTIO Pa3BUTHS
IpY HEMIPSIMOM Pa3BUTHUHU (JIMYMHKA, KyKOJKa, UMMaro). CTapeHue u cMepTh; OMOJIOTHS TPOJOIKUTENBHO-
CTH JKU3HH.

Tema 7.4

OBIIME 3AKOHOMEPHOCTHU OHTOI'EHE3A (1 u)

CxoacTBO 3apojbiliel 1 3MOpUOHaIbHAsA TUBEpreHnus npusHakos (3akoH K. bapa). buorenerunue-
ckwuit 3akoH (3. 'ekkenpb u K. Mronnep). Pa6otst akanemuka A. H. CeBepiioBa 00 sMOpHOHATIEHON U3MEH-
YUBOCTH (M3MEHUMBOCTh BCEX CTaJMN OHTOT€HE3a; KOHCEPBATUBHOCTh PAaHHHUX CTAAUNA 3MOPHUOHAIBHOIO
Pa3BUTHS; BOSBHUKHOBEHUE N3MEHEHNH KaK peoOpa3oBaHMii CTaluii pa3BUTHS U TIOJTHOE BBINAIeHUE TIPeI-
KOBBIX ITPHU3HAKOB).

Tema 7.5

PA3BUTHUE OPTAHU3MA N OKPYXAIOHIAA CPEJIA (4 u)

Ponp dakTopoB okpyKarImie cpeapl B SOMOPHOHAIBHOM W MOCTIMOPHOHAILHOM pPa3BUTHU Opra-
Hu3Ma. Kpurnueckne neproasl pa3BUTHs. BiusHue nsMeHeHU roMeocTa3a OpraHu3Ma MaTepHU U III0/1a B
pe3ynbTare BO3JeHCTBHS TOKCUYECKUX BEIIecTB (TadayHOro JbIMa, aJIKOrojisi, HAPKOTHUKOB U T. [1.) Ha XOJT
SMOPHOHAIBHOTO U TOCTIMOPHUOHAIBHOTO IEPHOI0B Pa3BUTHUS (BPOXKACHHBIE YPOJICTBA).

Tema 7.6

PET'EHEPALIUA (2 u)

[TonsiTve o pereHepaiy; BHYTPUKJIETOUHAs, KJIE€TOYHAs, TKaHeBasi U opraHHas perenepaius. du-
3MOJIOTUYECKAsl M perapaTUBHAas pereHepanus. DBOJIONHS CIOCOOHOCTH K pereHepanun y Mo3BOHOUHBIX
KUBOTHBIX.
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Moayabs «MHaAMBUAYabHOE pa3BUTHE OPraHu3MoB. OHTOreHe3)» ¢ HUCNOJIb30BaHUEM 000pYy-
noBanus «Touka pocra» (14)

MonudukanmonHas U3MEHYHBOCTb.

IOKMarepuansl - O61mako 3uanui (oblakoz.ru)

Paznea | V
OCHOBbBI 'EHETHUKH 1N CEJIEKIIUU (25 4, u3 Hux 34 Ha padoTty ¢ odopynoBannem «Touka
pocTa)

['naBa 8

OCHOBHBIE TOHATHUSA TEHETUKMU (1 u)

[IpencraBieHus IPEBHUX O POJICTBE M XapaKTepe Nepeadn MPU3HAKOB U3 TIOKOJICHHS B IIOKOJICHHUE.
B3riisiziel cpeTHEBEKOBBIX YUEHBIX Ha MPOIIECChI HACIEAOBAHMS IPU3HAKOB. VICTOpUS pa3BUTHS TCHETHKHU.
OcHoBHbIE TOHATHS TeHETUKU. [Ipr3HaKu U CBONCTBA; TCHBI, AJIJICIIbHBIC TeHBI. | OMO3HTOTHBIE U T€TEePO-
3UTOTHBIC OPTraHU3Mbl. [ CHOTHIT U )EHOTHIT OpraHu3Ma; reHO(OH I

HOKMarepuansr - O6nako 3Hanuit (oblakoz.ru)

I'masa 9

3AKOHOMEPHOCTHU HACJIEAOBAHMUS ITPU3HAKOB (11 )

Tema 9.1

FI/IBPI/I[[OJIOFI/I‘{ECKI/Iﬁ METO/J U3YUEHWA HACJIEJOBAHMA ITPU3HAKOB I'. MEH-
JEJIA (1 9)

MeTobl U3yuyeHHUs HACIEACTBEHHOCTH U U3MEHYMBOCTHU. YucTas auHUs: nopoaa, coptT. IIpuHiunsl
U XapaKTepucTUKa rudpugoiorndeckoro meroaa I'. Mennens. [[pyrue reHeTHUeCKne METOIbI: IIATOTCHE-
THYCCKUH, TeHEaJI0TnYSCKU, MeTo bl uccinegoBanus JJHK.

Tema 9.2

3AKOHbI MEH/IEJIA (3 1)

3aKOHOMEPHOCTHU HACJIeI0BaHUsI IPU3HAKOB, BeIsIBICHHBIC ['. Mennenem. MoHOTHOpHIHOE CKpEIIH-
BaHue. [lepBbIit 3akoH Menzaens — 3akoH JoMUHUpoBaHUs. [loHOE M HEMOJMHOE JOMUHUPOBAHKUE; MHO-
JKECTBEHHBIN ajuienu3M. Bropoil 3akoH MeHnenss — 3akoH paciieneHus. 3aKOH YMCTOThI FaMeT U €ro
[UTOJIOTHYECKOE 000CHOBaHUE. AHANM3UpYIOlIee CKpelmuBanue. JJuruOpunanoe u moauruOpuaIHoe cKpe-
IIMBaHUE; TPETUH 3aKOH MeHIess1 — 3aKOH HE3aBHCHUMOTO KOMOMHUPOBAHHS.

Tema 9.3

XPOMOCOMHASA TEOPUA HACJIEJCTBEHHOCTHW. CHEIIJIEHHOE HACJIEJJOBAHUE
I'EHOB (2 4)

XpoMOCOMHasl TeOpHsl HaclIeACTBEHHOCTH. [ pymiibl cuieruieHus reHoB. ClernIeHHOe Hacae0BaHNe
npu3HakoB. 3akoH T. Moprana. [losiHOe ¥ HENOJIHOE CUEIIEHUE T€HOB; PACCTOSIHUE MEXY T€HAMMU; IeHe-
THUYECKHE KapThl XPOMOCOM.

Tema 9.4

I'EHETUKA ITOJIA. HACJIEJOBAHMUE ITPU3HAKOB, CHEIVIEHHBIX C ITOJIOM (1 u)

I'enernueckoe omnpeneneHue moJjia; TOMOraMEeTHBIM U TeTEpOraMeTHBIN NoJl. I'eHeTnyeckas CTpyk-
Typa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HakoB, CUEINICHHBIX C MOJIOM. ['€eHETHYEeCKHe KapThl Xpo-
MOCOM 4YesoBeKa. XapakTep HACJIEIOBAHUS MIPU3HAKOB y YEJIOBEKa. | €eHHbIE 1 XPOMOCOMHBIE AHOMAJIUU
YEJIOBEKa U BBI3BIBAEMbIC UMHU 3a00JieBaHus. Mepbl MPOoPUIaKTUKN HACIEACTBEHHBIX 3a00JI€BaHUM YeTI0-
BEKa.

Tema 9.5

I'EHOTHII KAK LHEJIOCTHAS CUCTEMA. B3AI/IMOI[EI7ICTBI/IE I'EHOB (4 4)

['enoTum kak 1enocTHas cucrema. BzanmoeiicTBrue auienbHbIX (TOMUHUPOBAHKE, HETIOTHOE IOMHU-
HUPOBaHUE, KOJOMUHUPOBAHUE U CBEPXJOMUHUPOBAHNE) U HEAIIENbHBIX (KOMIUIEMEHTAaPHOCTb, JMHCTA3
Y TTOJIMMEPHS ) TEHOB B OTNIPEIeTICHNH MpU3HAKOB. [InefioTponus. DKCpecCHBHOCTh M IEHETPAHHOCTD IeHa.

HOKMarepuansr - O6nako 3Hanui (oblakoz.ru)

I'masa 10

3AKOHOMEPHOCTHU UBMEHUYUBOCTMU (5 4)

Tema 10.1
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HACJIIEACTBEHHAS (TEHOTUIINYECKA ) U3MEHUYMBOCTD (3 4)

OcHoBHbIE POPMBI U3MEHYUBOCTH. [ eHOTHIHYECKast K3BMEHUYNBOCTh. MyTanuu. [ 'eHHbIe, XpOMOCOM-
HbIE ¥ TeHOMHBIE MyTanui. CBOMCTBA MyTallMid; COMaTUYECKUE U TeHepaTUBHbIE MyTaluu. HelTpanbHbie
mytauuu. [lonyneTanbHble U JeTanbHble MyTauuu. [IpUunHbl U YacTOTa MyTalllil; MyTareHHbIE (PaKTOPHI.
DBOJIIOLIMOHHAS POJIb MYTallMi; 3HAYCHUE MYTALUUH JUIA IPAKTUKU CEIBCKOTO XO035HCTBa M OMOTEXHOIIO-
ruu. Myrarennsie pakTopsl. KomOnHaTHBHAS U3MEHUHMBOCTh. Y POBHH BO3HUKHOBEHUS Pa3IMYHBIX KOM-
OMHAIMI TEHOB M MX POJb B CO3[JAHUU T€HETHUYECKOro pa3HOOOpas3us B mpejenax Buia (KPOCCHHIOBED,
HE3aBUCUMOE PAaCX0KI€HUE TOMOJIOTUYHBIX XPOMOCOM B IIEPBOM U JIOYEPHHUX XPOMOCOM BO BTOPOM JEJIe-
HUH Mei03a, OIJI00TBOPEHHE). DBOIIOIMOHHOE 3HaUeHNEe KOMOMHATUBHON H3MEHUYNBOCTH.

Tema 10.2

3ABHCUMOCTbD [TPOSBJIEHUS TEHOB OT YCJIOBU BHEIIHEN CPEJIbI (PEHOTUIIN-
YECKAS UIBSMEHUYHMBOCTD) (2 u)

deHoTUNUYECKAs, MITH MOTU(PUKAIIMOHHAS, K3MEHUYMBOCTh. POJIb YCIIOBHIA BHEIIHEH Cpe/Ibl B pa3Bu-
TUU U TPOSIBJICHUH NMPU3HAKOB U CBOMCTB. CBoOiicTBa MOAU(UKALIUNA: ONPEEIEHHOCTh YCIOBUSMU CPEJIbl,
HaNpaBJIEHHOCTh, TPYNIIOBOM XapakTep, HeHacneayeMocTb. CTaTUCTHYECKUE 3aKOHOMEPHOCTH MOAU(DU-
KAllMOHHOW MU3MEHYMBOCTH; BApUALIMOHHBIN psii U BapualMoHHas KpuBas. HopMa peakiuu; 3aBUCUMOCTh
OT I'€HOTHUIA. YTIPABICHUE JOMUHUPOBAHUEM.

HOKMarepuaisl - O6aako 3Hanmi (oblakoz.ru)

['maBa 11

OCHOBBI CEJIEKIIUMH (5 4, u3 Hux 14 padora ¢ o6opynoBanuem «Touka pocray).

Tema 11.1

CO3JIAHUE ITOPO/I )KUBOTHBIX 1 COPTOB PACTEHMI (1 u)

Co3nanue mopoJ KUBOTHBIX M COPTOB pacTeHHil. PasHooOpasne u mpoayKTUBHOCTH KYJIBTYPHBIX
pacteHuid. LleHTpbI mponCcXokAeHNUS 1 MHOT000pa3us KyIbTypHBIX pacTeHHUI. 3aKOH TOMOJIOTUYECKUX Psi-
JIOB B HACJIEICTBEHHON U3MEHYMBOCTH.

Tema 11.2

METO/1bI CEJIEKIM )XUBOTHbBIX U PACTEHU (1 )

MeTo/p1 ceneKIuu pacTeHUI 1 )KUBOTHBIX: OTOOP U ruOpuan3aIys; GopmMel 0TOOpa (MHAUBUIYAIb-
HBII ¥ MaccoBbiit). OTHaieHHast TMHOpUAN3aIs; SIBICHHE reTepo3uca. MIcKyCcCTBeHHBIN MyTareHes.

Tema 11.3

CEJIEKIIA MUKPOOPI'AHU3MOB (1 1)

Cenekuusi MUKpOOPraHu3MoOB. BUOTEXHOIOTHS U TeHeThYecKas nHxkeHepus. Cenekius MUKpoopra-
HU3MOB JIJISl IUILEBOM MPOMBIIIIIEHHOCTH; TTOIY4€HHE JIEKapCTBEHHBIX MPENnapaToB, OMOJOTHYECKUX PETy-
JSATOPOB, AMUHOKHCIIOT.

Tema 11.4

JIOCTWDKEHM S 1 OCHOBHBIE HATIPABJIEHM S COBPEMEHHOM CEJIEKIIVH (2 u)

JlocTrKeHHsI 1 OCHOBHBIE HAITPABIICHUSI COBPEMEHHOW CEJEKIUU. Y CIIEXU TPATUIIMOHHON CENIEKIUH.
KnonupoBanue; TepaneBTudeckoe kioHupoBanue. JlenuddepeHnuanns COMaTHUECKHX s,Iep B PEKOHCTPY-
UpoBaHHBIX KieTkax. Kiierounsle TexHonoruu. ['eHeTnueckas MHXeHEpHsl. 3HaUEHHE CEeJIEKIIMU JJISl pa3-
BUTHS CEIbCKOXO3HCTBEHHOTO MPOU3BOICTBA, MEAUIIMHCKONH, MUKPOOHUOIOTHYECKOM U IPYTUX OTpaciien
MPOMBIIIUICHHOCTH.

Moayab «OCHOBBI FTeHETUKH M CeJIeKIIUN» ¢ HCIO0JIb30BaHneM 00opyaoBanus «Touka pocray»

(39)
MoaudukaMoHHasIU3MEHUBOCTh
Pemienne 3aga4 1o reHTHKE
Cernekiust MUKPOOPTaHU3MOB TSI TUIIIEBOM MPOMBIIIICHHOCTH; MOJyYSHHUE JICKAPCTBEHHBIX Tpera-
paToB, OHOJIOTHYECKUX PETYIISITOPOB, aMUHOKHCIOT. KiteTounble TexHoMoruu. I'eHeTHUecKas HHKEHEPHSI.
HOKMarepuainsl - O6aako 3Hanui (oblakoz.ru)

11 KITIACC
(4 gaca B Hezenro, Bcero 136 u3 uHux 11 4 - pe3epBHOE BpeMs Ha MOBTOPEHUE)

YYacrel


https://school.oblakoz.ru/materials/495844
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YUYEHHUE Ob 5BOJJIIOIIUN OPTAHUYECKOI'O MUPA (53 4,13 Hux 34 padora ¢ o6opynoBa-
Hue «Touka pocray).

Pazpnen 1

3AKOHOMEPHOCTH PA3BUTHS )KUBOM ITPUPO/IbI. DBOJIIOIIMOHHOE YYEHUE
(27 4, n3 Hux 34 padora c odbopynoBanne «Touka pocray).

Tema 1.1

VCTOPUS IIPEJICTABJIEHUI O PA3BBUTHU XXU3HU HA 3EMJIE (3 u)

YMo3puTenbHbie KoHIenun AaTuanocty: [Tudaropa, Dmmnenokna, Jlemokpura, ['unmokpara u zip.
Kpearnmonmn3m. ['ocnioIcTBO B HayKe MPECTaBICHUN 00 «M3HAYaIbHON I1eIeCO00Pa3HOCTHY M HEM3MEHHO-
CTH XUBOU mpuponasl. Benukue reorpaduueckue oTkpbiTus. PazButre Ouonoruu B 101apBUHOBCKUH T1e-
puoz. Pabotsl K. JInHHEs 0 cUCTEeMaTHKE pAaCTEHUH 1 )KMBOTHBIX; IPHHLIUIIBI TNHHEEBCKON CUCTEMAaTHKH.
Tpynst XK. KroBbe u XK. ne Cenr-Unepa. OBomonnonnas teopus XK.-b. Jlamapka. [lepBrie pycckue 3Bo-
JIOLMOHUCTBHI.

Tema 1.2

I[MPEAIIOCBIIKM BOSHUKHOBEHWA TEOPUN Y. JTAPBUHA (2 4)

[Tpenmocbuiku Bo3HUKHOBeHUs ydyeHust Y. JlapBuHa: TOCTHKEHHUS B 00JACTH €CTECTBEHHBIX HAyK
(umTomorus, SMOpuoIIoTHs, (HPU3NKA, XUMHSL, TEOJIOTHSI, OTIMCATeIbHbIE OOTAaHUKA U 300JI0THUSI, CPABHUTEIb-
Hasl aHATOMUS TIO3BOHOYHBIX, MTAJIEOHTOJIOTUS U JIP.); SKCIIEAUIIMOHHBIN MaTtepuan Y. JlapBuHa.

Tema 1.3

SBOJIIOLIMOHHAS TEOPUA Y. JAPBUHA (8 1)

VYyenue Y. JlapBuHa 00 HCKycCTBEHHOM 0TOOpE. POPMBI HCKYCCTBEHHOI'O 0TOOpa: METOJUYECKUM 1
OeccosHarenbHbl 0TOOP. KoppenstuBHas nsmenunBoctb. Yuenue Y. JlapBuHa 0 ecTeCTBEHHOM OTOODE.
Bceobuias naauBuyanbHas 3MEHYUBOCTb, U30BITOYHAS YNCIIEHHOCTh IOTOMCTBA U OTPAaHUYEHHOCTb pe-
cypcoB. bopbs0a 3a cyiiecTBoBaHUe: BHYTPUBHIOBAs, MEXBHUIOBAasI U 60phOa ¢ abuoTHueckuMu (PaxkTo-
pamu; ectecTBeHHBIN 0TO0p. OOpa3oBaHNEe HOBBIX BHJIOB.

Tema 1.4

COBPEMEHHBIE ITPEJICTABJIEHUA O MEXAHU3MAX U 3AKOHOMEPHOCTAX 3BO-
JIIOLMN. MUKPOSBOJIIOLMA (11 u)

Bun — snemeHTapHas 3BOJIIOLIMOHHAS €AMHUIIA; KPUTEPUH M TeHEeTHYecKasl 11eIOCTHOCT. [lomyns-
IIMOHHAs! CTPYKTypa BHJIa; Teorpaduueckas 1 3K0JIOTH4ecKast H30JI1uUs, OTPaHUYEHHOCTb pajinyca UH/IU-
BHUIyaJIbHOW aKTUBHOCTH. DOpMUPOBAHUE CHHTETUYECKON TEOPUH 3BOJIIOLMH. [ €HETHKA U DBOIFOLIMOHHAS
teopust. [lonmysiuns — sneMeHTapHas 3BONIONMOHHASA euHuNa. ['eHodon nonynsanuil. MneanbHble u pe-
anbHble nonmyisaiuu (3akoH Xapau — BaitnOepra). ['enetnueckue npoueccel B momynsuusax. Pezeps
HACJI/ICTBEHHON M3MEHUYMBOCTU NOMysAuil. PopMbl eCTeCTBEHHOI0 0T60pa. POpMBI €CTECTBEHHOI'O OT-
Oopa: IBIKYIINM, CTAaOMIM3UPYIOMUA U paspeiBatomuid. [lomosoit or6op. [Ipucnoco0aeHHOCTh OpraHu3-
MOB K cpeJie OOMTaHus KaK pe3ysbTaT JIeicTBUs ecTecTBeHHOro oroopa. IlpucnocodurensHbie 0coOEHHO-
CTH CTPOEHHS, OKPACKH Te€Jla U MOBEAEHHUS KUBOTHBIX. 3a00Ta 0 nmoToMcTBe. OTHOCUTENBHBIN XapakTep
IpUCHOCcO0IEHHOCTH OpraHnn3MoB. MukposBostonus. CoBpeMeHHbIE NMPEICTaBIEHUS O BUA000Pa30BaHUH
(C. C. YerBepukos, 1. U.1lImanbraysen). [Iytu u ckopocTh BU000pa3oBaHus; reorpapuieckoe (ajuionar-
pPHUECKOE) M IKOJOrMUYECcKoe (CUMITaTpUYeCcKOoe) BH1000pa3oBaHKe. DBOIIOIIMOHHAS POJIb MOAU(UKALINIA;
¢duznonornyeckre ajantanuu. TeMIbl SBOTIOIHIH.

Mopnysb «3aKOHOMEPHOCTH Pa3BUTHSA KUBOH NPHUPOABLI. JBOJTIONHOHHOE YYeHHE» C HCIOJIb-
30BaHueM o0opynoBanusi «Touka pocra» (34)

MHoroo0pa3ue Ki1eTok 3ykaproT. CpaBHEHHE PACTUTEIbHOM M >KUBOTHOW KJIETOK. PazMHOXeHMe
KJIETKU U €€ »KU3HEeHHBIN 1uki1. CpaBHEHHE KPOBU YeJIOBEKa C KPOBBIO JIATYHIKM. MUHEpallbHOE TUTaHHE
pacTeHHi U 3Ha4eHHE BOAbl. KiIeTKM U TKaHM 10X MUKPOCKOIIOM.

IHOKMarepuaisi - O6aako 3uanuii (oblakoz.ru)

Paznen 2

MAKPO3BOJIIOIUA. BUOJIOI'MYECKHUE NMOCJHEACTBUSA ITPUOBPETEHUA ITPU-
CIHHOCORBJIEHUM (26 1)

Tema 2.1

T'JIABHBIE HAITPABJIEHU S BUOJIOTUYECKOM BOJIFOIIAH (12 u)
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['maBHBIC HAMPaBIIEHUS YBOTIOIMOHHOTO Mpoiiecca. brojorndeckuii mporpecc u OMOIOTHIECKHA pe-
rpecc (A. H. Ceseprios). [lytu goctrkeHust OMOIOTHYECKOTO TIporpecca. Pe3ynbraTsl HBONIOIUN: MHOTO-
oOpa3ue BUA0B, OpraHMUYECKas 1e1ec000pa3HOCTh, IOCTENEHHOE YCI0KHEHNE OPTaHN3alHH.

Tema 2.2

I[IYTU JOCTMXEHUWA BUOJIOT'MYECKOT'O I[TPOI'PECCA (14 u)

MaxkposBouolus. AporeHes; CylHOCTb apoOMOPGHBIX U3MEHEHUH U UX POJb B 3BOJIOLUU. BO3HUK-
HOBEHHUE KPYIHBIX CUCTEMATUUYECKUX TPYII KUBBIX OPraHU3MOB. AJIJIOT€HE3 U MPOTPECCUBHOE MPUCTIO-
coOJieHHe K ONpeesIeHHbIM yCIOBHIM cylnecTBoBaHus. Kararenes kak opma gOCTHXKEHUST OHOJIOTHYe-
CKOI'0 MPOLIBETaHUs Tpynn opranu3MoB. OCHOBHbIE 3aKOHOMEPHOCTH SBOJIIOLMU: TUBEPIeHIIUS, KOHBEP-
TeHIIMS, apajuIesiu3M; IpaBuiia SBOJIIOLIMY IPyMN opraHu3MoB. 3HadeHue padbot A. H. Cesepiiosa.
HOKMarepuansr - O6nako 3Hanuit (oblakoz.ru)

YYactoll
PA3BUTUE OPTAHUYECKOI'O MHPA (31 u)
Pazpnen 3
PA3BUTHUE )KU3HU HA 3EMJIE (15 )
Tema 3.1

PA3BUTHE XU3HU B APXENCKOI U ITPOTEPO30MCKOM DPE (2 1)

Pa3BuTHe xu3HM Ha 3emiie B apXeicKoil ape; nepBble ciaenbl )ku3Hu Ha 3emiie. CTpoMaToauTsl. Paz-
BUTHE )XKM3HU Ha 3eMJie B IpoTepo3oiickoi ape. IlosBaeHne npeikoB BCeX COBPEMEHHBIX THIIOB 0€CI03BO-
HOYHBIX JKHBOTHBIX. [ UTIOTE3bI BOBHUKHOBEHUSI MHOTOKJIETOUHBIX (3. I'ekkens, 1. 1. Meunukos, A. B.
MBanoB). IlepBrie xopaoBble. HanpaBieHus 3BOIIONUM HU3IIUX XOPAOBBIX; 00I1as XapakTepucTHKa Oec-
YepernHbIX U 000JI0YHUKOB. Pa3BuTHE BOMHBIX pacTeHuni. Hadano mouBooOpa3oBaTeIbHBIX MIPOIIECCOB.

Tema 3.2

PA3BUTUE XW3HU B I[TAJIEO30MCKOM DPE (5 )

Pa3Butue u3HU Ha 3emile B aJIC030MCKOM 3pe; Mepruoau3alus najneo30s: KeMOPUICKU, OpAOBUK-
CKHUH, CITypUHCKUH, TEBOHCKUHN, KAPOOHOBBIN M IEPMCKUN TIEPUOIBI. DBOJIOIUS PACTEHUH; pUHHODUTHI,
HOSIBJICHUE TIEPBBIX COCYIUCTBIX PACTEHUN; AIIOPOTHUKHU, CEMEHHbIE ITAIOPOTHUKH, TOJIOCEMEHHBIE Pac-
TeHusl. BO3HUKHOBEHNE MMO3BOHOYHBIX: OOIIasi XapaKTepUCTUKa U apoMOpP(O3HbIE YepThl KiIaccoB PhIOBbI,
3emHoBOAHbIE, [Ipecmbikatonyecs. ['TaBHbIE HaNpaBIEHUS 3BOJIOLUN NO3BOHOYHBIX; XapaKTEPUCTUKA
AHaMHHW U aMHHOT.

Tema 3.3

PA3BUTHUE XN3HU B ME3030MCKOI1 DPE (5 u)

Pa3BuTHe xu3HU Ha 3emiie B Me30301CKOi ape. [losiBieHne u paciipocTpaHeHNnEe OKPBITOCEMEHHBIX
pacTeHHii. DBOIOIMS Ha3eMHBIX TO3BOHOYHBIX. BOZHUKHOBEHNE NTHI U MIEKONUTAIOIINX; 00IIas Xapak-
TEPUCTHKA KJIACCOB NTULl U MiIeKonuTaroumx. CpaBHUTENbHASI XapaKTEPUCTUKA BEIMEPIINX U COBPEMEH-
HBIX Ha3¢MHBIX IT03BOHOYHBIX. BEIMUpPaHNE IPEBHUX TOJOCEMEHHBIX PACTEHUM U IPECMBIKAFOIINXCS.

Tema 3.4

PA3BUTUE XN3HU B KAMHO30MCKOM DPE (3 )

Pa3Butue xu3Hu Ha 3eMile B KaltHO30MCKOM spe. BypHoe pa3BuTHe IBETKOBBIX pacTeHHI, MHOI000-
pa3ve HAacEeKOMBIX; MapajulesibHas dBOJIONMs. Pa3BUTHE IUIALICHTAPHBIX MIIEKONUTAIOIINX, IOSBICHUE
XUIIHBIX. Bo3HuKHOBEeHUE npuMatoB. [pelid maTepukos, oneaeHeHus. OCHOBHBIE 3TaIlbl HBOJIIOIMU pac-
TeHH. OCHOBHBIE HTAIbl YBOJIIOLIUN KUBOTHBIX.

HOKMarepuansr - O6nako 3Hanuit (oblakoz.ru)

Paznen 4

MPOUCXOKIEHUE YEJTOBEKA (16 u)

Tema 4.1

I[TOJIOXKEHUME YEJIOBEKA B CUCTEME XNBOI'O MUPA (2 u)

Mudonornueckre 1 peIMruo3HbIe MPEACTABIECHUS O MPOUCX0XKIeHUH uenoBeka. [Ipencrasnenus K.
Jlunnes o mpoucxoxkaeHUH YenoBeka. CucteMaTnyeckoe mojokenrne Buaa Homosapiens B cucteme xu-
BOT'O MHUpa.

Tema 4.2
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OBOJIIOLIMA ITPUMATOB (3 u)

Pa3zButne npuMaTOB: HaIllpaBieHMs BOIIOLMH YenoBeka. OOmue IpeaKy yeaoBeka U 4eI0BeKoo0-
pa3HbIx 00e3bsH. [Ipu3Haku 1 CBOICTBA YeIOBEKa, MO3BOJISIONINE OTHECTH €T0 K Pa3IMYHbIM CHCTEMaTH-
YECKUM T'PYIIIaM LapcTBa )KUBOTHBIX. [[0siBIeHNE NEpBBIX IpeAcTaBUTENEH ceMelcTBa Jlroau.

Tema 4.3

CTAANU 3BOJIIOLMHN YEJIOBEKA (8 u)

Craguu 5BONIONMM 4YEJIOBEKA: JPEBHEHIIMM YeNOBEK, IPEBHHUI YEIIOBEK, IIEPBBIE COBPEMEHHBIE
moau. [TonynsunonHas crpykrypa Buzna Homosapiens; yenoBedeckue pachl; pacooOpa3oBaHue; €JMHCTBO
npoucxoxaenus pac. CBoiicTBa 4emoBeka Kak OMOCOIMATBFHOTO CyIIecTBa. J{BIKYIIHE CHUITBI aHTPOTIOTe-
Heza. @. DHrenbe 0 posy TpyJa B IIpoLecce NpeBpalleHns 00e3bsHbI B UyelioBeka. Pa3BuTue ujieHopas/ielb-
HOM peuu, CO3HAHUS 1 OOIIECTBEHHBIX OTHOILIEHUI B CTAHOBJIEHUH YesloBeKa. Posb Tpyzda B mporiecce npe-
BpalleHHs 00e3bsHbI B YEJIOBEKA.

Tema 4.4

COBPEMEHHGIN ATAII ABOJIFOLIN YEJIOBEKA (3 u)

CoBpeMeHHBII 3Tall BOJIOIUH YelIOBeKa. B3aMMOOTHOIIEHNE COLMAIBHOTO U OHMOJIOTHYECKOTO B
SBOJIIOLIMM 4YeJIoBeKa. YenoBedeckue pachl, UX €IMHCTBO. KpuTHKa pacu3mMa UM «COLUAIBHOIO JapBH-
HU3Ma». AHTUHAY4YHasl CYIIIHOCTh «COLMAJIbHOIO JApBUHU3Ma» U pacu3ma. Benyias posb 3aKkoHOB o011e-
CTBEHHOMW HU3HU B COLUATIBHOM IIPOIPECCE YEI0BEUECTBA.

HOKMatepuassl - O6nako 3Hanuit (oblakoz.ru)

Hacrelll
B3AMMOOTHOIIEHNW A OPI"TAHU3MA U CPE/IbI
(41 4. u3 HUX 54 Ha padoTy ¢ oGopynoBaHueM «Touka pocray).

Paznexn 5

BUOC®EPA, EE CTPYKTYPA U ®YHKIUMU (8 u)

Tema 5.1

CTPYKTYPA BUOC®DEPHI (4 1)

buocdepa — xuBas o6onouka miaHeTsl. Yuenue o ouocdepe B. U. Bepnanckoro. ['panuisr 6mo-
ctheprl. Ctpykrypa 6uochepsr. Kocroe BemectBo 6mocdepsl. ATMocdepa: ra3oBblil COCTaB; ICTOYHUKH U
3Ha4yeHue razos armochepsl. 'mapocdepa: Bos MupoBoro okeaHa, NpeCHOBOJHBIE BOJIOEMBI; pOJIb B OMO-
ctepe. Jlutochepa u OuokocHoe BemectBo duocheprl. Kubbie opranu3Mel (KUBOE BEIIECTBO), BUI0BON
cocTaB, pa3HOOOpa3ue 1 BKJaJ B Ouomaccy.

Tema 5.2

KPYI'OBOPOT BEILECTB B ITPUPO/IE (4 u)

I'maBHass QyHkuust 6uochepbl — KpyroBOpOT BEUIECTB B MPUPOJE: KPYTOBOPOT BOJBI, YIIepoaa,
a3oTa, cepsl U pocdopa. 3HaueHne KpyroBOPOTOB B IPEOOPA30BAHNH TIIAHETHI.
IHOKMarepuansr - O6nako 3Hanwmit (oblakoz.ru)

Pazpnen 6

KN3Hb B COOBIHIECTBAX. OCHOBBI DKOJIOTUM (18 4, u3 Hux 34 padora ¢ 060py10-
BaHueM «Touka pocray).

Tema 6.1

NCTOPUA ®OPMHUPOBAHUSA COOBIIECTB XXMBbIX OPTAHU3MOB (2 u)

HcTopust hopmMupoBaHUS COOOIIECTB KUBBIX OPraHU3MOB. [ eoIorndeckast HCTOpHs MAaTEePUKOB; H30-
TSAIUS, KTUMAaTUYECKUE YCIOBHUS.

Tema 6.2

BUOT'EOT'PA®UA. OCHOBHBIE BMOMBI CVYIIIN (4 u)

buoreorpadus. buoreorpaduueckne obOmacTu: HeapKTUUYECKas, MaJeapKTHUECKasi, BOCTOYHAs,
HeoTponuyeckas, 3pUorckasi ¥ apcrpanuiickas odmactu. OcCHOBHbIE OMOMBI CyIH (M1 MUPOBOTO OKeaHa).
CxoacTBO OMOMOB Pa3IUYHBIX 00JIACTEH;

Tema 6.3

B3AMMOOTHOIIEHU S OPTAHU3MA U CPEJBI (4 )
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VYuenue o 6uoreonenozax B. H. CykaueBa. EcrecTBeHHBIE cOO0IIIECTBA )KUBBIX OPraHU3MOB. bro-
reoleHo3: OMoIeHo3 M AKOToI. KOMIIOHEHTh OMOreoleH030B: MPOAYLIEHThI, KOHCYMEHTBI, PEIyLIEHTHI.
buonenossl: BU10BOE pazHOo0Opa3ue, IIIOTHOCTh NOMYJIALMMA, OMoMacca.

AbGuotnueckue haktopsl cpeqpl. Poiab TemmnepaTyphl, OCBEIIEHHOCTH, BIAXKHOCTU U IPYrux (hakTo-
POB B JKU3HENEATEIHHOCTH cO00MmecTB. IHTEHCUBHOCTD NEHCTBUS (haKTOpa; OTpaHHMYMBAIOIINN (aKTOP.
BzaumoneiictBue GpakTopoB cpebl, Mpeaebl BHIHOCIUBOCTH.

buoTtndeckue dhakropsl cpeapl. IHTerpanus Buaa B OMoieHo3e; akonorndeckue Humm. Lenu u cetn
nuTaHus. DKOJIOTUYEeCcKasi mupaMua yucen Ouomaccsl, sHepruu. CmeHa 61oieH030B. [IpudrHbl CMEHBI
OmoIIeH030B; (OPMUPOBAHNE HOBBIX COOOIIIECTB.

Tema 6.4

B3AUMOOTHOIEHUA MEXAY OPTAHU3MAMMU (5 4)

@®opMbl B3aUMOOTHOIIEHUH MEXy opraHu3MaMiu. [103uTUBHBIE OTHOLIIEHUS] — CUMOMO3: Koolepa-
[Us1, MyTYaJIi3M, KOMMEHCAITH3M. AHTUOMOTUYECKHIE OTHOIICHHUS: XUIITHUYECTBO, Mapa3uTHU3M, KOHKYPCH-
nust. [Iporcxoxaenue v 3BOMIONMS apa3utuiMa. HeilTpanbHble OTHOIIEHUS! — HEHTPaIU3M.

Moayab «Ku3up B coodmecTBax. OCHOBbI IKOJOTHN» € UCHOJIb30BAHHMEM 000PYI0BAHMS
«Touka poctra» (34)

OrneHka KauecTBa OKpyxaromen cpeabl. MeToabl u3MepeHus: abMOTHUECKUX (DaKTOPOB OKPYKaro-
uieii cpesl (onpenenenue pH, HUTpaToB u XJI0puA0OB B Bojie. OlieHKa YPOBHS 3arps3HeHUs aTMOc(hepHOTro
BO3/yXa BEILIECTBaMU, MOMNAJAI0IIMMH B OKPYXAIOLIYIO CPENY, B pe3ysibTaTe paboThl aBTOTPAHCIIOPTA.
HHOKMatrepuaisl - O6aako 3Hanmi (oblakoz.ru)

Paznmen 7

BUOC®EPA N YEJIOBEK. HOOC®EPA (9 u)

Tema 7.1

BO3JIEVICTBUE YEJIOBEKA HA ITPMPO/Y B ITPOLIECCE CTAHOBJIEHM S OBII[ECTBA (2
4)

AHTpOIOTeHHBIC (DaKTOPHI BO3ACHCTBHSI Ha OMOIIEHO3BI (POJIb YeIIOBEKa B Iipupo/ie). Posb naneonn-
TUYECKOTO YeJOBEeKa B MCUE3HOBEHUH KPYIHBIX TPABOSIAHBIX M XUITHUKOB. Hauano smoxu npousBoacTBa
nun B Heonute. [loaceunoe 3emmenenue u Beimac ckora. Yuenue B. U. BepHaackoro o Hoocdepe. AH-
TPOIOLIEHO3HI.

Tema 7.2

[MPUPOJHBIE PECYPCHI 1 UX UCTIOJIb3OBAHUE (2 u)

MuHepanbpHble, JHEpreTUYeCKue M MuuieBble pecypcbl. Hencuepnaembie pecypcbl: KOCMHUYECKUE,
KJIIMMaTH4ECKHE U BOAHBIE pecypchl. OTHOCUTEIBHOCTh HEMCUEPIIAEMOCTH pecypcoB. Mcuepnaemslie pe-
CypChl: BO300OHOBIIsIEMbIE (IIOJOPOJIME MOYB, PACTUTEIBHBIN U KMUBOTHBIM MUDP) U HEBO30OHOBJISIEMbIE
(He(Ts, ra3, yroip, pyJisl) pecypchl.

Tema 7.3

MTOCJIEJACTBUS XO35IMCTBEHHO! AEATEJIBHOCTH YEJIOBEKA JIJTSI OKPYXKAIOIIEN
CPE/JIBI (2 )

3arpsi3HeHue Bo3ayxa. [IpuunHbl 3arps3HeHust BO3/lyXa U UX MOCleACTBUS (YBEIMUEHHUE COIepKaHMS
SO; u CO2 u BUsHUE HA KITUMAT). 3arps3HeHNe MPECHBIX BOJ 1 MUPOBOTO OKeaHa. AHTPOIIOT€HHBIE U3-
MEHEHHUS MTOYBBI; 3p03us, (OPMUPOBaHHUE MPOBATBHO-TEPPUKOHOBOIO THUIIA MECTHOCTH. BnusHue uveno-
BEKa Ha PACTUTENbHBIN U )KUBOTHBI MUD; COKpAIllEHHuE BUAOBOTIO pa3HOOOpa3us KUBOTHBIX, Pa3pylIeHHE
ceTel MUTaHus U OMOIEHO30B. PaiioakTHBHOE 3arpsi3HEHHE.

Tema 7.4

OXPAHA ITPUPOJIbI U ITEPCITEKTUBBI PAITMOHAJIBHOI'O ITPUPOAOITOJIB3OBAHUA (3
4, u3 HUX 14 paboTa ¢ o6opynoBanuem «Touka pocTay)

[Tpobnembl pallmoHaIbHOTO MPUPOAOIOIB30BAHNUS, OXPAHbI IPUPOIBL: 3aIUTA OT 3arpsA3HEHHH, co-
XpaHEHHUE ITATIOHOB ¥ NaMSATHUKOB IPUPO/IbI, 00eCTieueHre MPUPOIHBIMU PECYPCaMU HACETIEHHUS TUTAHETHI.
ITAK. Ounctka BHIOPOCOB U CTOKOB, OMOJIOTHUECKUE METO/1bI OOpHOBI ¢ BpeauTeasiMu. Mepbl 1o o0paso-
BaHUIO HKOJIOTMYECKUX KOMILJIEKCOB, 3KOJIOTHYECKOe 00pa3oBaHHe.

Monyabs «OXxpaHa NpUPOABLI M NEPCHEKTHBbI PALIMOHATBHOIO NPHPOJONO/JIb30BAHUN € UC-
noJib30BaHueM odopynosanus «Touka pocra» (14)


https://school.oblakoz.ru/materials/495845

Ounctka BEIOPOCOB U CTOKOB, OMOJIOTHUYECKHE METO/IbI OOpBOBI ¢ BpeauTensiMu. Mepsl 1o o0paso-
BaHUIO SKOJIOTMYECKUX KOMIUIEKCOB, SKOJIOTHYECKOE 00pa3oBaHMUE.
HOKMarepuansr - O6nako 3Hanuit (oblakoz.ru)

Pa3nen 8

BUOHMUKA (6 4, u3 Hux 1 4 padora c odopynoBanuem «Touka pocray)

Vcnonb30BaHue 4€I0BEKOM B XO3HCTBEHHOM J1€ATENbHOCTH IPUHIMIIOB OPraHU3alK PACTEHUN U
KHUBOTHBIX. DOPMBI KHBOTO B MIPUPOJIE U UX MPOMBINUICHHBIE aHAJIOTH (CTPOUTENBLHBIC COOPYKEHHS, Ma-
IIMHBI, MEXaHU3MBI, IPUOOPHI U T. 1.).

Mopnyab «BHoOHMKa» ¢ HCIOJIB30BaHMeM 00opynoBanus «Touka pocra» (14)

@DopMBbI )KUBOTO B IPUPOJE U UX IPOMBIIIJICHHbIE aHAIOTU (CTPOUTENbHBIE COOPYKEHUS, MAIINUHBI,
MEXAHU3MBI, IPUOOPHI U T. 11.).

IHOKMarepuaisr - O6nako 3Hanwmi (oblakoz.ru)

Pesepsuoe Bpemss — 11 u.



https://school.oblakoz.ru/materials/495845
https://school.oblakoz.ru/materials/495845

3.Temamuueckoe njiaanupoearnue

10 knacc
Ne | Tema Kon- | Jlabopamopnvie | Mooyne ¢ ucnonvzosanuem | Hcnonvsosanue Kon-60 uacoe 6 | [JOK
80 ua- | pabomol obopyoosanus «Touka po- | obopydosanus meme Ha MOOYIb C
cog cmay «Touxa pocma» UCNoIbL308aHUEM
0bopyoosanus
«Touxa pocmay
BBEJIEHUE 1
1 | Pazmenl Moayab «Muoro- | Mukpockon 1ud- | 34 Marepuasbl
[NPOUCXOXAEHUE 1 oOpa3me »KMBOr0 MHPa» ¢ | pOBOW, MUKPOIIpe- - OGnako
HAYAJIBHBIE OTAIIbI HCII0JIb30BaHMEM 000py- | I1aparsl, JJIEK- 3HAHUU
PA3BUTUA )KU3HU HA noBanust «Touka pocra» | TPOHHBIE TAOIHIIBI (oblakoz.ru)
3EMIJIE (1g) Y IUTAKaThl, BJIAX-
OHEpro3aBUCUMOCTb JKHU- | HbIe  IIperaparsl,
BBIX OpraHu3MoB; (OpMBI | 4ydeso, Habop me-
noTpeOICHUSI PHEPTHUH. PBEB, CKEIIEThI KH-
Monyab «BO3HHMK- | BOTHBIX.
HOBeHMe  km3HM  Ha | [{ludppoBas mnabo-
12 - 3emiie» € WCHOOJB30Ba- | paTopus  (JaT4YUK
HHEM oGopynoBanus | pH).
«Touxka poctay» (24)
Pounb GenkoB B mocTpoe-
HUU ¥ (PYHKIIMOHUPOBAHUHT
JKUBBIX CUCTEM.
1.Onpenenenue cpebl
pacTBOPOB AMHUHOKHCIIOT.
2.0npeneneHue U303J1€K-
TPUYECKON TOUYKH Kela-
THHBI.
2 | Pazgenll Moayab «Muoro- | Mukpockon 1ud- | 34 Marepuaibl
YUEHUE O KJIETKE o0pa3ue KMBOI0 MUPa» ¢ | POBOH, MUKpOIIpe- - Ob6mako
37 - HCIOJIb30BAHMEM 000py- | I1aparsl, JJIEK- 3HAHUU
noBanust «Touka pocra» | TPOHHBIE TAOIHUIIBI (oblakoz.ru)

(14)



https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844

OMBITH:
Omnpit 1. TepmonaOumb-
HOCTb (hEpPMEHTOB.
OmnblT 2. Bimsanue akTuBa-
TOPOB U HHTUOUTOPOB Ha
paboTy hepMEeHTOB.
Omelt 3. Bimmsaue Temire-
paTypbl Ha cBolcTBa Oel-
KOB.
OmnblT 4. Biimsanue usMene-
Hus pH Ha cBolicTBa 6e-
KOB.
OmneiT 5. L[BeTHbIE peak-
MY Ha OEJIKHU.

Moayas «Ctpoe-
HHEe U (PYHKIIUM KJIETOK»
¢ HCHO0Jb30BaHHEM 000-
pyaoBanusi «Touka po-
cTa» (24)
UccnenoBanue a3 murosa
Ha MHUKpoIlpenapare KJe-
TOK KOHUHKA KOPHSI.
MexaHuzm B3auMOJIcH-
CTBUSI BUpPYCa W KIIETKH,
MH(EKIMOHHBIH MpoILecc.

W TUTaKaThl, BIIAXK-
HbIC Tpenaparsl,
gy4eso, Habop 1e-
PBEB, CKEJIETHI KH-
BOTHBIX.

Hudposas mado-
paropus  (maTyuK

pH).




Pazpgen 111
PASMHOX>XEHUE U PA3-
BUTUE OPI'AH3MOB

27

Monayab «Pa3MHo-
’KeHHe OPraHu3MOB» € HC-
NM0JIb30BaHUEM 000pya0-
Banusa «Touka pocra»
(14)
da3bl Mei03a

Moayabs «Unam-
BHIYyajJbHOE  pa3BHUTHE
opranusmMoB. OHTOreHe3»
C HCHO0JIb30BaHHEM 000-
pyaoBanuss «Touka po-
cra» (14)
Monudukanronsas  u3-
MEHYUBOCTb.

Muxkpockon 1ud-
pPOBOH, MUKpOIIPE-
naparsl, AIIeK-
TPOHHBIC TAOIUIIBI
U IUIAKaThl, BIIAX-
HbIC Tpenaparsl,
gy4eso, Habop 1e-
PBEB, CKEJIETHI KH-
BOTHBIX.

24

Marepuaibl
- Oo0iako

3HaHUHU

(oblakoz.ru)

PaznenlV
OCHOBBI 'EHETUKU U
CEJIEKI1U

25

Moayab «OCHOBBI ceJieKk-
IHN» ¢ HCHOJIb30BaHHEM
odopynoBanusi  «Touka
poctay (34)

Ceneknusi MHKpPOOPTaHU3-
MOB Il THILEBOM MpoO-
MBIIUIEHHOCTH; TTOJIy4eHHE
JIEKApCTBEHHBIX TIperapa-
TOB, OMOJIOTHYECKHUX PEry-
JISITOPOB, aMHHOKYC-
noT.KaerouHele TexXHOJO-
run. I'eHeTnyueckass WHKe-
HEepusl.

Muxkpockon 1ud-
pPOBOH, MUKpOIIpE-
naparsl, DIIeK-
TPOHHBIC TAOJIUIIBI
U TUJIAKaThl, BIAX-
HBIE TIpenaparsl,
qyyeso, Habop me-
PBEB, CKEJIETHI KH-
BOTHBIX.

Hudposast nabo-
paropusi.

3q

Marepuaibl
- Oo0iako

3HAHUH

(oblakoz.ru)

HUroro

102

11
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11 knacc

Huem 000py0o-
eanusa «Touxa
pocmay

Ne | Tema Kon- Jlabopamop- Mooynv ¢ ucnonvzosa- | Hcnonvzoeanue | Kon-6o uacos 6 | [JOK
60 uya- | Hble pabombl Huem  000py0osanus | 060pyooeaHus | meme Ha MOOYJb
cos «Touxa pocmay «Touka pocma» | ¢  ucnonv306a-




Yacrsl Moayas  «3akoHo- | MuKpockon 34 Matepuaiibl
YYEHUE Ob 3BOJIFOILIMN OP- MEPHOCTH pa3BUTHs | IU(POBOM, MUK- - O6nako
I'AHNYECKOI'O MUPA JKMBOM NMPUPOABI. | pOIIpenaparsl, 3HAHUUN
IBOJIHOHHOE Y4Ye- | 3JIEKTPOHHbIE (oblakoz.ru)
HHE» € MCIO0JIBb30Ba- | TAOIULBI U IUIA-
HHeM O00OpPYI0BaHMSA | KATbl, BIIAYKHBIC
«Touka pocra» (34) rpenaparsl, 4y-
Mmoroo0pasue KIeToK | 4eno, Habop me-
3ykapuoT. CpaBHEHUE | pbEB, CKEJEThI
PacTUTENBHOM M KH- | )KUBOTHBIX.
53 BOTHOW KJeTok. Pas-
MHOEHHE KJIETKHU U €€
YKU3HEHHBIN LUKIL.
CpaBHeHuE KpoOBU ue-
JIOBEKA C KPOBBIO JIf-
rymku. MunepaibHOe
MUTAaHUE PACTCHUN U
3HaYEHUE BOJIBI.
Knerku u Tkanu non
MHUKPOCKOTIOM.
Yacrtell Marepuaibl
PA3BUTHUE OPI'TAHUYECKOI'O - OGnako
MUPA 31 3HaHUHN
(oblakoz.ru)
Yacrelll 41 Monyas «Ku3ap B | Mukpockon Su Marepuaibl
B3AUMOOTHOILIEHMS OPT A- C000IIIeCTBAX. Oc- | mudpoBoii, MUK- - Oo0mako
HU3MA 1 CPEJIbI HOBbI 3KOJIOTHM» € | POIIpENaparsl, 3HaHUHN
HCI0JIb30BAHHEM ANEKTPOHHBIC (oblakoz.ru)
odopynoBanust TaOIUIIBI U TJ1a-
«Touka pocra» (24) KaTbl, BIIAXKHBIE
Onenka KauecTBa | mpenaparbl, 4y-

OKpY>Karolen cpenpl.
Meroasl  u3MepeHus

4eno, Habop Te-
pBEB,  CKEJIEThI
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abnotnuecknx (¢akTo-
poB OKpYy>Karoleu
cpensl  (ompezeneHue
pH, HuTparTos u xyopu-
noB B Boxe. OrieHka
YPOBHSI  3arpsi3HEHUs
atMoc(epHOro  BO3-
JyXa BEILECTBAMH, T10-
MaJarolliMH B OKpY-
KAIOUIYI0 cpeny, B pe-
3ynbTare paboThl aBTO-
TpaHCIopTa.

Monyab «Oxpana
NPUPOAbI U TePCIeK-
THBBI pPanMoHAJIb-
HOTO TIPUPOAONOJb-
30BaHUSD» € MCIOJIb-
30BaHHeM 000py/10Ba-
Husa «Touka pocra»
(24)

Ounctka BBIOPOCOB U
CTOKOB, OwWooruye-
CKHe MeTObl OOpbOBI C
BpenutensiMu.  Mepsbl
Mo 00pazoBaHUIO JKO-
JIOTUYECKUX KOMILIEK-
COB,  DKOJOTHYECKOE
oOpa3oBaHHe.
Monyab «buonuka»
¢  HCHOJb30BAaHUEM
o0opynoBanusi
«Touxka pocta» (14)
@OopMBI )KUBOTO B IIPHU-
poie W UX MPOMBIII-
JICHHBIE aHaJoTu

KUBOTHBIX.
Hudposas  na-
Oopatopusi IO
skojoruu (nat-
guk pH).
Hatuuk onpene-
JICHUSI yrapHOTO
rasa.




(cTpouTeaBHBIE COOPY-
KCHUS, MalIWHbBI, Me-
XaHU3MBI, MPHOOPHI U
T. 11.).

PE3EPB

11

Htoro

136




4. Kpumepuu u HOpMbl OYEHKU 3HAHUTL YMEHUIL U HAGLIKOG YUAUUXCA
Cucrema ouleHMBAHUS 3HAHUI M KPUTEPUM OLIEHUBAHMUS Pa3JIMYHbIX BUIOB padoT.
dopma KOHTPOJIS: MPaKTHYecKas\J1adopaTopHasi pabora

5-0aaabHag cucrema
OLICHUBAHUSA

OcHOBHBIE OKA3aTeJIH JAJIA OLEHOYHBIX CY:KIeHU

«5»

[TpaBUIIBHO CAMOCTOSITETILHO OIPEEIISET 1eb JAaHHOH paboThI;
BBITIOJTHSET paboTy B MOJIHOM 00BEME C COOTFOICHHEM HE00X 0T~
MOW TIOCIJIEZIOBATEILHOCTHU TIPOBEICHHSI OTIBITOB, H3MEPEHHIA.
CaMocTosTeNbHO, pAallMOHAIBHO BEIOUPAET U TOTOBUT JIJIS BBITION-
HEHHs paboT HEOOX0IMMOe 000PYIOBAHKE; TPOBOIUT JIAHHBIE pa-
OOTHI B YCIIOBHSIX, 00ECTICUNBAIOLINX TOTYYEHUE HAN0O0Iee TOYHBIX
pe3yJIbTaTOB.

['paMOTHO, TIOTUYHO OMMCHIBAET X0/ MPAKTUYECKUX (J1abopaTop-
HBIX) paboT,

NPaBUWIBHO (OPMYIIMPYET BBIBOJIBI; TOYHO M AKKYPATHO BBITIOIHSIET
BCE 3aITMCH, TaOJIUIbI, PUCYHKH, YEPTEKHU, TPAQUKH, BEIYUCICHHSL.
[TposiBisieT OpraHU3aOHHO-TPYIOBBIE YMEHHUS: IOICP)KUBACT
qUCTOTY pabouero Mecra, MopsJ0K Ha CTOJIE, SKOHOMHO PACXOIyeT
MaTepHalibl; COOJIIOIACT MPAaBHUJIa TEXHUKUA O€30MTaCHOCTH TIPU BbI-
MIOJIHEHUH padoT.

«“4»

BeImomHseT mpakTuyecKkyro (J1ab0paTopHyI0) padoTy MOTHOCTHIO B
COOTBETCTBUU C TPEOOBAHUSAMU IIPU OILICHUBAHUH PE3YJIHTATOB HA
"5", HO IOIyCKaeT B BHIYUCIICHUSIX, U3MEPEHUSX JIBa - TPU HEIO-
4y&Ta WK OAHY HerpyOyro OIIMOKY ¥ OJJUH HETOUET.

[Tpu opopmiennn paboOT IOIMyCKAaeT HETOYHOCTH B OIMCAHHUU X0/1a
NENCTBUIL; 1eJaeT HeMOJIHbIE BHIBOIBI PU OOOOIICHHH.

«3»

[TpaBUIBbHO BBIMIONHSET paboTy HE MeHee, yeM Ha 50%, Ho 00BEM
BBITTOJIHEHHON YaCTH TaKOB, YTO ITO3BOJISAET IMOTYYUTh BEpHBIE pe-
3YyNbTAThl U CAENATh BBIBOJIBI 10 OCHOBHBIM, IPUHIIUTTHATBHBIM
BaXXHBIM 3aJ1a4aM paboThI.

[Tonbupaer o6opyaoBaHue, MaTepUall, HAYMHAET paboTy ¢ TOMO-
HIBIO YUUTEIS; MIIK B XOJI€ TIPOBEJICHHUS U3MEPEHUH, BEIYMCIICHUH,
HaOJr01eHU 1oMycKaeT OMOKH, HETOUHO (POPMYIUPYET BBIBOBI,
000011IeHH.

[TpoBoauT paboTy B HEPALIMOHAIBHBIX YCIOBUSIX, YTO MPUBOIUT K
TIOJTY9YECHHUIO PE3YIIBTATOB C OOJBIIMMHU OTPEIIHOCTSIMU; HITH B OT-
yéTe JOMyCKaeT B 00IIel CI0XKHOCTH He Ooliee ABYX OmMOOoK (B 3a-
MUCSIX YHCEIl, pe3yJIbTATOB U3MEPEHH, BEIYUCIICHHUH, COCTABICHUU
rpaduKoB, TabIUI, CXeM U T.1.), HE UMEIOIIUX TS TaHHON paboThI
MIPUHIIMITHATHFHOTO 3HAYSHUS, HO TIOBJIUSABIINX Ha PE3YJIbTAT BbI-
MIOJTHEHHUS.

JomyckaeT rpyOyro OmuOKy B XOI€ BBITOJTHEHUS PAOOTHI: B 00BsIC-
HEHHH, B 0()OpMIIEHUH, B COOJIIOICHUH IPAaBUJI TEXHUKHU Oe3omac-
HOCTH, KOTOPYIO YYSHHK UCIPABIISIET MO TPEOOBAHUIO YUUTEIISL.

«2»

He ompenensieT caMoCTOATENBHO 11ETh paOOThI, HE MOXKET 0e3 To-
MO YIUTEISI IOJITOTOBUTH COOTBETCTBYIOIIEE 000PYI0BAHUE;
BBITIOJTHSET pabOTy HE TOTHOCTHIO, U 00BEM BBITTOJIHEHHOW YacTH
HE TI03BOJISIET CENIaTh MPABUIIbHBIE BHIBOJIBI.




Jormyckaet nBe u 6osee rpyObie OMUOKY B X0e paboT, KOTOphIE
HE MOXKET MCIIPABHUTh MO TPEOOBAHUIO IEarora; Wik MPOU3BOIAHT
WU3MEpEHUS, BBIYHUCIICHUS, HAOIIOACHHUSI HEBEPHO.

dopma KOHTPOJIS: TeMaTHYeCKasi MPOBepoYHasi padoTa, IPOBEPOYHAas 10 JoMallHell padore

5-0anabpHafg cucTeMa
OLICHMBAHUSA

OcCHOBHBIE OKA3aTeJIH JJIA OLEHOYHBIX CY:KIeHU

«5»

Beimonnsier paboTy 6e3 ommboK Win A0MycKaeT He 6oiee OJHOTro
HeIo4Y€eTa.

Cobmronaer KyabTypy NUCbMEHHOHN pedu; IpaBuia 0popMIICHUS
IHCBMEHHBIX paloT.

«4»

BeimonHsieT nuchMeHHYI0 paboTy MOTHOCTBIO, HO JOMYCKAeT B HEel
He OoJiee 01HOM HerpyOoi OmMOKK U OAHOTO HEJ04ETa iU HE 00-
JIee IBYX HEJIOYETOB.

Cobmronaet KyabTypy MUCbMEHHOM peun, npaBmiia 0(hOpMIICHUS
NHCBMEHHBIX paldoT, HO JAOIyCKaeT HeOOIbIINE IOMAapKH MIPU BeJie-
HUH 3aIMCen.

«3»

[TpaBUIBHO BBHIMTOTHSET HE MEHEE MTOJIOBUHBI PAOOTHI.

JomyckaeT He 6onee ABYX, IpyObIX OMIMOOK, MM HEe 0oJiee OTHOM
rpy0oii, 0THON HErpyOOi OIIMOKH U OJHOTO HEIOUETa, UK HE 00-
nee TpEX HerpyObIX OMMOOK, UM OAHON HErpyOoil OMIUOKU U TPEX
HET0YETOB, WM TIPU OTCYTCTBHH OIIUOOK, HO IPH HAJHMYUH TIATH
HEIOYETOB.

JlomyckaeT He3HAYUTEIbHOE HECOOTI0IEHUE OCHOBHBIX HOPM KYJIb-
Typbl MUCbMEHHOM peun, TpaBuil 0POPMIICHUS MTUCBMEHHBIX PadoT.

«2»

HpaBI/IJH)HO BBITIOTHSICT MEHEE MTOJIOBUHBI ITMCHMEHHOM pa6OTI>I.
JlomyckaeT 4ucio omuboK U HeloUETOB, MPEBOCXOIAIIEE HOPMY,
IIPU KOTOPOI MOXET OBITh BHICTAaBJIEHA OlleHKa "3".

JlomyckaeT 3HaUMTeNIbHOE HECOOIIOCHNE OCHOBHBIX HOPM KYIIb-
TYpbl MUCbMEHHOM peun, IpaBuil 0POPMIIEHUS TUCBMEHHBIX PadoT.

dDOpMa KOHTPOJIA: yCTHLIﬁ OTBET 110 JOMAIIHEMY 3alaHUIO0, yCTHbIﬁ OTBET y 10CKH.

5-0aqiabpHas cucTeMa
OLICHUBAHUSA

OcHoOBHbIE NOKA3ATEJH AJIs1 OLIEHOUHBIX cym)]eﬂuﬁ

«5»

OTCYTCTBYIOT OIIMOKHU M HEJOUETHI IPU BOCIIPOU3BEACHNUN U3yUYeH-
HOTO MaTepHala, IpH YCTHBIX OTBETAX YCTPAaHEHHE OTACIbHBIX He-
TOYHOCTEH € TOMOIIBIO TOTOJTHUTENIBHBIX BOIIPOCOB YUUTENSI, CO-
OJI0/IeHNE KYJIbTYphl YCTHOM peyH.

«4»

JlonmyckaeT He3HaYUTEIbHbBIE (HETpyObIe) OMMOKH U HEIOUETHI TPU
BOCIIPOU3BEICHUH U3YUYEHHOI'O MaTepHaa, COOII0JEHHEe OCHOBHBIX
MPaBUJI KYJIbTYphl YCTHOM peyH.

«3»

Jomyckaet rpy0yro ommoKy, HECKOJIbKO HETpyOBIX OLIMOOK MpH
BOCIIPOM3BEICHUN H3YYEHHOTO MaTepHaa, He3HAYNTEIbHOE HECO-
OJI10ZIeHNEe OCHOBHBIX MPaBWJI KYJIbTYPhl YCTHON peyH.

«2»

OTCYTCTByeT YMCHHC paGOTaTL Ha YPOBHC BOCIIPpOU3BCACHUA, 3a-
TPYAHACTCA TP OTBETAX HAa CTAHAAPTHBIC BOIIPOCHI.

<1>opMa KOHTPOJIA: TECTUPOBAHUE




5-0anabpHafg cucTeMa
OLICHUBAHUSA

OcCHOBHBIE OKA3aTeJIH AJIA OLEHOYHBIX CYKIeHU I

«5»

76% - 100% BepHBIX OTBETOB

«4»

66% - 75% BEepHBIX OTBETOB

«3»

50% - 65% BEepHBIX OTBETOB

«2»

Menee 50% BepHBIX OTBETOB

®dopma KOHTPOJIS: MPOEeKTHAs padoTa, HCCJIe0BATeIbCKAs 1eATeJIbHOCTD

Tabnuua 1. Kputepun onenuBanust npoekra (B 6amnax).

bamnel | Kputepuu u ypoBHU
Iesienosiaranue U NVIAHUPOBaHHE

0 Llenp HE chopMynupoBaHa

5 OmnpezeneHa 1elb, HO He 0003HaYeHbI MYTH €€ TOCTUKEHUS

10 Omnpezenena u sICHO ONKCaHa 11eJb, U MPEACTABICHO CBI3HOE ONUCAHUE €€ TOCTIIKEHHSI
Coop nHpopmanuu, onpeaeieHue pecypcoB

0 BoJIbIIMHCTBO HCTOYHUKOB MH(GOPMAILIMN HE OTHOCUTCSI K CYTH pabOThI

5 Pabora conepxut orpaHMue€HHOE KOJIMYECTBO UH(POPMALIMK U3 OTPAaHUYEHHOTO KOJINYe-
CTBA MOJXOJSIIUX UCTOYHUKOB

10 Pabota conmepXuT 10CTaTOUYHO MOJHYIO HH(POPMAIIKIO, UCTIOIB30BAH IIUPOKUN CIIEKTP
HOJIXOASIINX HICTOUHUKOB
O0ocHOBaHHME AKTYAJIbLHOCTH BbIOOpPA, AHAJIN3 HCTIOJIb30BAHHBIX CPE/ICTB

0 Bosnbiias gyacte paboThl HE OTHOCUTCS K CYTH IIPOEKTa, HEaJeKBaTHO 110100paHbl Uc-
NI0JIb3yEMBIE CPEJICTBA

5 B paGote B OCHOBHOM JTOCTUTAIOTCS 3asIBIICHHBIC 1I€TH, BEHIOPAHHBIE CPENICTBA OTHOCH-
TEJIbHO MOJXOSIINE, HO HETOCTaTOYHBI

10 Pabora nenoctHas Ha BCEM NMPOTSKEHUH, BHIOPAHHBIE CPEJICTBA HCIIOIb30BaHbI
yMecTHO U 3((peKTHBHO
AHAJIU3 M TBOPYECTBO

0 Pa3MblliuIeHUs OnMcaTeNbHOTO XapakTepa, He UCTIO0JIb30BaHbl BO3MOYXKHOCTH TBOpYE-
CKOT'0 MoJxoja

5 EcTh mombITKa K pa3MbIIIICHAIO U JIMYHBIA B3I HA TEMY, HO HET CEphE3HOT0 aHa-
JM3a, UCIOJIb30BAHBI AJIEMEHTHI TBOPYECTBA

10 JInuHBIE pa3MBIIUICHUS C HIIEMEHTAMHU aHAJTMTUYECKOTO BBIBOJIA, HO aHAJIHM3 HEJJ0CTa-
TOYHO TTyOOKHH, MCTI0JIb30BAaH TBOPUYECKHH MOIXO0A

15 ['mybokue pa3mblnieHns, COOCTBEHHOE BUICHHUE M aHAJIU3 HJIEH, U OTHOIIIEHNE K HEH
Opranu3zanusi NMCbMeHHON YacTH

0 [TucbmenHas paboTa MI0X0 OpraHu30BaHa, He CTPYKTYMPOBAHA, €CTh OLIMOKU B 0hopM-
JICHUN

5 PaboTa B OCHOBHOM YIOpsZIOUYEHA, YAEICeHO BHUMaHUE 0(OPMIICHUIO

10 Yérkas cTpyKTypa Bcell paboThl, rpaMOTHOE 0(OpMIICHHE.
AHaJIu3 npouecca H HMTOrOBOro pe3yJbTara

0 00630p mpencranisier co00i MPOCTOH Mepeckas mopsaka padboTsl

5 [TocnenoBarenpHbII 0030p pabOTHI, aHATU3 LIETIEH U pe3yJIbTaTa

10 VicueprnpiBaromuii 0630p paboThl, aHAIN3 LIEJH, PEe3YJIbTaTa U MPOOIEMHBIX CUTYallui
JIuyHasi BOBJIEYEHHOCTH U OTHOIIIEHHE K padoTe

0 Pabora mabiaoHHas1, Mano COOTBETCTBYIOIIAs TPEOOBAHUAM, MTPEIBIBIIEMBIM K IIPO-
eKTY

S Pabora oTBeyaeT 0OJLIIMHCTBY TpeOOBaHM, B OCHOBHOM CAMOCTOSATEIbHAs

10 [TomHOCTBIO CaMocTOsITEIbHAS paboTa, OTBEYAIONIast BCEM TPEOOBAHUSM.




Tabmmia 2.

Kpurepuu onieHnBaHus JOKIa/1a MPoeKTa (B Oaiax)

bamier | Kpurepuu u ypoBHU
KauecTBO noKIa12

0 Kommo3zumus 1okiaza He BHICTPOEHA, paboTa U pe3ynabTaThl, He MPEICTaBICHBI B TOJI-
HOM 00BEME.

1 Komno3unus nokiana BEICTpoeHa; paboTa U e€ pe3yabTaThl IPEICTaBICHbI, HO HE B
II0JIHOM 00BEME.

2 Komno3unus nokiana BEICTpoeHa; paboTa U e€ pe3ybTaThl IPECTaBICHbI T0CTATOYHO
MIOJIHO, HO pe4b HEeYyOeTUuTeNbHA.

3 BricTpoena koMIo3uiius A0KIaa, B HEM B IOJTHOM 00bEME Mpe/cTaBiieHa paboTa u eé
pe3yJIbTaThl; OCHOBHBIE MO3UIINH ITPOEKTa APTYMEHTUPOBAHbI; YOS IUTEIHLHOCT PEUr
yOexAEHHOCTh OpaTopa.

O0bEM 1 r1yOMHA 3HAHMI 110 TeMe

0 Joxiaquuk He 06aaeT OOIBIIMMHU U TTTyOOKMMU 3HAHUSMU IO TEME; MEKIIPEAMET-
HBI€ CBSI3U HE OTPAYKEHBI

1 Jlokitaquuk mokaszay 0oJbIIoi 00BEM 3HAHMIA 110 TeMe, HO 3HAHUS HErTTyOOKHe; MEX-
MpEeIMETHBIE CBS3H HE OTPAKEHBI.

2 Joxnaauuk mokasai 00JbII0i 00bEM 3HAHUHN TT0 TeME. 3HAHUSA TIYOOKHE; MEXITPE/I-
METHBIE CBSI3M HE OTPAKECHBI.

3 Jloxitaquuk nokasas 00JbI10M 00bEM 3HAHUM 110 TEME, 3HAHUS TITyOOKHUE; OTPaKEeHbI
MEXIPEIMETHBIE CBSI3U.

Ilegarornyeckasi opueHTALHUSA

0 Jloknmamuuk mepen ayauTopueii IepKUTCS HEYBEPEHHO; PETIIaMEHT He BBIJEpKaH, HE
CMOT yJiep>KaTh BHUMaHUE ayJAUTOPUH B TEYCHHE BCETO BHICTYIUICHUS; UCIIOJIb30BAHHbIE
HarJIsIIHBIE CPEACTBA HE PACKPBIBAIOT TEMBI paOOTHI.

1 Jlokitaquuk Iep>KUTCA Mepe]] ayTuTOPUE YBEPEHHO, BhIJIEP>KaH PETJIaMEHT BhICTYILIE-
HUSI; HO OTCYTCTBYET KYJbTypa pe4u, HE UCTIOIH30BAaHbI HATJISITHBIE CPECTBA.

2 Jlokitaquuk Iep>KUTCA Mepe]] ayTuTOpUEil yBepeHHO, 001a1aeT KyIbTypoil peduu, uc-
MOJTb30BAITUCH HATJISIHBIE CPEICTBA, HO HE BBIICPIKaH PErjaMeHT BBICTYIUICHUS, HE
yJIJI0Ch Y/I€p>KaTh BHUMAHUE ayIMTOPHH B TEUEHHE BCETO BHICTYILICHUS.

3 Jloknmamuuk 00s1agaeT KyabTypoil peun, YBEpeHHO JAepKUTCS TIepel ayuTOpUei; uc-
MOJIb30BAJIUCH HATJISAHBIE CPEJICTBA; PETJIAMEHT BBICTYIICHHS BBIIEP)KaH, B TEUEHUE
BCETO BBICTYIUICHUS YAECP)KUBAJIOCh BHUMAHUE ayAUTOPUH
OTBeTHI HA BONPOCHI

0 He na€r oTBeTa Ha 3aJjaHHbIE BOIPOCHI.

1 OTBeTHI Ha BONIPOCHI HE TOJIHBIE, HET YOS TUTEIbHOCTH, OTCYTCTBYIOT apTYMEHTHI.

2 Joknanuuk yoeauTesneH, aéT MOJIHbIe, apryMEHTHPOBAaHHbIE OTBETHI, HO HE CTpe-
MUTBCS PACKPBITH Y€PE3 OTBETHI CHIIHHBIE CTOPOHBI PA0OTHI, TOKA3aTh €€ 3HAYMMOCTb.

3 Jloknanuuk yoeauTesneH, 1aéT MOoIHbIe, apryMEHTUPOBAaHHBIE OTBETHI HA BOIPOCHI,
CTPEMHTCS UCTIONB30BATh OTBETHI JIUIsl PACKPBITHS TEMBI U CHIIBHBIX CTOPOH Pa0OTHI.
Jles10BbI€ H BOJIEBbIE Ka4eCTBA JOKJIATYHKA

0 Jloknmauuk He CTpeMHUTCS JOOUTHCS BBICOKUX PE3yJIbTAaTOB, HE UAET HAa KOHTAKT, HE I'0-
TOB K TUCKYCCHH.

1 JloKIaTuMK jKenaeT JOCTUYb BHICOKUX Pe3yIbTaTOB, TOTOB K JUCKYCCHH, HO BEIET €€ C
OIIITOHEHTAaMH B HEKOPPEKTHOH (hopme

2 JloKknmaTuuK He CTPEMHUTHCS K JOCTHIKEHHIO BBICOKUX PE3YJIbTaTOB, HO JOOpOKEIaTeEeH,
JIETKO BCTYIIAET C ONMMOHEHTAMH B JTAJIOT.

3 JIoKIaTYuK TPOSIBIISIET CTPEMIICHHE K JIOCTHKEHHIO BEICOKUX PE3yIbTaTOB, TOTOB K
JIMCKYCCHH, T0OpOKeJIaTeNleH, JeTKO UAET Ha KOHTAKT.

Ta6mmma 3. Kputepun olieHHBaHUs KOMITBIOTEPHOU Mpe3eHTanuu (B 0aymiax)

bamnel | Kpurepuu u ypoBHH
NupopmanmuoHHasi Harpy3Ka cjaanaoB

0 He Bce cnaiiipl uMe0T HHPOPMAITMOHHYIO Harpy3Ky




1 Kaxxapiii cnaiin umeet nHOOPMAIMOHHYIO HArPY3Ky
Co0ur01eHne nocjae10BaTeIbHOCTH B M3JI0KEHHHT

0 He cobmtoaercs mocieoBaTeIbHOCTh B U3JIOKEHUN MaTepraia

1 Cobuto1aeTcs mocie10BaTeNIbHOCTh M3JI0KEHHS MaTepuasa
I{BeToBOE O(hOpMIICHHE CIAHI0B

0 B odopmiennu ciaiiioB ucnosab3yercs 00JIbII0e KOJIUYECTBO [IBETOB

1 KosndecTBO 1BETOB, UCIIONIB30BaHHBIX U1 OPOPMIICHHUS Claiiia, COOTBETCTBYET HOpME
(ae 6onee TPEX)
Iox6op mpudra

0 Bennuuna mpudra, couetanue mpudra He COOTBETCTBYET HOPME

1 Bennunna mpudra, coueranue mpudra COOTBETCTBYET HOPME
Ta6auus! u rpapukn

0 Tabmue! 1 rpaduku conepkart n30bITOK nHGopMaluu. [1110X0 untaeMsl

1 Tabmue! 1 rpaduku coepkat He0OX0UMYI0 HH(DOPMAIIHIO, XOPOIIIO YUTAEMbI
Kaprtsl

0 OTCyTCTBYeT Ha3BaHKE KapThl, HE YKa3aH MaciuTad, ycIoBHbIe 0003HAYCHHUS

1 Kapra nmeer Ha3BaHue, yKkazaH MacuiTad, yCJIOBHbIE 0003HAYCHUS
Niutrocrpanuu

0 Wnmoctpanun, potorpaduu He coaepkat HHPOPMAIUIO IO TEME

1 Wnmoctpanmu, dororpaduu comepkat HHPOPMAITHIO 110 TEME
AHuManus

0 Mermaet BocnpusiTuio HHGOPMAITMOHHON HArpy3KH CIIaiIoB

1 YcunuBaet BocpusiTHe HHPOPMALMOHHOM HATPY3KH CIaiiI0B
My3bIKaJIbHOE CONPOBOKIEHUE

0 MermmaeT BOCIpUATHIO HHPOpMAIIUN

1 YcunmBaer BocpusiTue HHGOpPMauu
O0bEM 3JIEKTPOHHOI NPe3eHTANHU

0 O0bEM ITpe3eHTalMK NpeBbIIaeT HopMy — 7MO

1 OO0BEM Npe3eHTalui COOTBETCTBYET HOpME

5-0aanbHasg cucremMa
OlLlCHUBAHUS

OcHoOBHbIE MOKA3ATEJH AJIs OLIEHOUHBIX cymneﬂuﬁ

«5»

76 - 100 6amoB

«4»

66 - 75 GamioB

«3»

50 — 65 GayutoB

«2»

Menee 50 Oam1oB
A
-0TKa3 OT MCIIOJTHCHHUS MTPOEKTA.

dopma KOHTpOJIS: AOKJIAl, pedepart
[TpaBuna opopmieHus pedepara:

Odgopmnenue mumynvbHo2o 1ucma — CBEpXy yKa3bIBaeTCsl HIMEHOBaHHUs 00pa30BaTeIbHOTO
yupexaeHus, nocepeaune aucra nuimure cioBo «PEOGEPATY u nox HuM yka3biBaeTe Ha3Ba-
Hue Tembl pedepata. Kpome aToro raxke HeoOX0IUMO yKazaTh B IPaBOi CTOPOHE BHU3Y JIMCTA
UMsI TOTO, KTO Hamucan pedepar u ums nposepsiroriero pedepara (yuurens). B camom HU3Yy
JIUCTA MO LEHTPY NHUIIUTE Ha3BaHHUE rOPOJIa, B KOTOPOM MPOKUBAETE U TEKYILHI TO/I.
Cobnrodenue noneii cmpanuy 6 0popmieHuU mekcma — CBepXy 1 CHU3Y 1o 2 cM, cripaBa 3 cM,

a cieBa 3 cM.




o Tlaparpads! uepenyroTcs, Kak IpaBHIIO, OAHUM 3a JPYTUM U HE HYKHO HAaUMHATh KaXKIbIA HO-
BbIf aparpag ¢ HOBOT'O JIUCTA.

e B KoHIIe 3aroyioBKa He HY’KHO CTaBUTh TOUKY.

o HasBanue naparpadoB nmucarh Kak 0ObIYHO, HE BBIJICISTH 3arJaBHBIMUA OyKBaMHU.

e B TekcTe MOXHO UCHOIB30BaTh BBIJICTICHUE KUPHBIM WU KYPCUBOM JIJIsl OCHOBHBIX CMBICIIO-
BBIX 3HAYEHUU.

e [lucare mpudrom TimesNewRoman pasmepom 14 myHKTOB | pacCTOSTHUEM MEXIY CTPOKAMHU
15.

e BrIBOJBI HEOOXOIUMO HAMKCATh B OTJEIBHOM a03alle CIOJb3Ys CTaHIaPTHBIE AJISl 3TOM 1IeNn
(hopMyYITUPOBKH.

IIpoBepsirorcs:

1. Ymenue paboTaTh ¢ JOMOTHUTEIHLHON JIUTEPATYPON. YMEHHE CeNlaTh aHAJIU3 UCIIOJIb30BAHHbIX

HMCTOYHUKOB.

2. Bo BcTyIieHHH yKa3aThb Ledb U 3a/1a4u paboThl, 000CHOBAThH aKTyaJlbHOCTb BBIABUHYTOM MPO-

OneMBbl.

3. Odopmaenue pedepara: TUTYIBHBIN JHCT, OTJIaBICHUE, OCHOBHAS YacTh, OMOIMorpadus,

CHOCKa, TIPHIIOKEHUS K pedepary.

4. O6beM pedepara He MeHee 15 cTaHIapTHBIX MAITMHOIMCHBIX JINCTOB (OCHOBHAS 4acTh pede-

pata) wiu 30 TUCTOB PYKOIIMCHOT'O TEKCTA.

5. Jloruka u3no>xeHuss OCHOBHOM 4acCTH, TPaMOTHOCTb.

7. YMmeHue enaTh BbIBOJBI.

5-0aanbHasg cucrema .
OcCHOBHBIE MOKA3ATEJIN VIS OLIEHOYHBIX CY:KIeHH

OLlCHUBAHUS

«5» Bce Bhlieykazannbie TpeOOBaHUs BbIIEP KAHbI

«4» EcTb HecyiiecTBeHHBIE OTCTYIUICHUS OT TPEOOBAHUH K HMIKOJILHOMY
pedepary, TokiIaxy. YUCHHKOM JOMYIICHB HE3HAYUTEITHHBIC
OIIMOKH, HETOYHOCTH MPH U3JI0KEHUH CozepKaHus pedepara, 10-
Ki1aaa HpI/I OTBETC HA OOIMOJIHUTCIIBHBIC BOHpOCBI.

«3» EcTb cyliecTBeHHbIE OTCTYIUIEHUS OT TPEOOBAaHUM K IIKOJIEHOMY
pedepary, nokmnany. IMeroTcs Takke CyIieCTBeHHbIE OUTHOKHU B U3-
JIOKEHUU CcojiepkaHus pedepara, B OTBETaX HA JIOTMOJTHATEIHHBIC
BOTIPOCHL.

«2» Tema pedepara, 10KIaaa HEe PacKphITa.

@opMa KOHTPOJIS: 32a4€T (MIMCbMEHHbIH, YCTHBIN).

5-0aanbHag cucremMa .
OCHOBHBIE MOKA3ATEJIN VIS OLEHOYHBIX CY:KIeHH

OlleHUBAHUS
«S» 76% - 100% BepHBIX OTBETOB
«@» 66% - 75% BepHBIX OTBETOB
«3» 50% - 65% BEepHBIX OTBETOB
2» Menee 50% BEpHBIX OTBETOB

@dopMa KOHTPOJIS: TBOPYECKOe 3aJaHie (PUCYHOK, 1MarpaMmma, rpauk, Kapra).
OuenuBaercs:

1. Copaepxanue (pUCYHOK, AMarpaMma, rpauk)

2. CoOTBeTCTBHE 33JaHHOH TeMe

3. HayuyHOCTB, KOMIIETEHTHOCTb



4, DCTEeTUYHOCTH

5-0aibHas cucTeMa
OLlCHUBAHUS

OcHOBHDBIE MOKA3ATEIH AJIA OHE€HOYHbBIX Cy)l()leHI/Iﬁ

«5»

PabGora BEBIITOJIHEHA B COOTBETCTBHUH C IL.II. 1 - 4

«4»

Pabora BbInoIHEHA B COOTBETCTBUU C ILIL. | - 3, HO IPUCYTCTBYIOT
HE3HAUUTEbHbIC 3aMeUYaHus B 1.4

«3»

Pabora BbInoaHeHa, HO MPUCYTCTBYIOT 3aMeYaHus B IL.1I. 2, 3

«2»

PabGora He BBINIOJIHEHA WIK 3aMedaHus 1o 1.m.1 - 4.

®dopma KOHTpoJIsi: paboTa HA CeMHUHAape

5-0anabpHafg cucTeMa
OLICHMBAHUSA

OcHOBHBIE TOKA3ATEIH AJI OHCHOYHBIX Cy)RI[eHI/Iﬁ

«S5»

- BIajieeT (haKTUUECKUM MaTepUajIoM, COJEPKAIIUMCS B PEKOMEH-
JlyeMOH K CEeMHHapy JUTepaType (B TOM YKCIE B JIEKLIUAX U HOpMa-
TUBHO - MTPABOBBIX aKTaX, C y4€TOM BHECEHHBIX B HUX U3MEHECHHUIA);
- UCTIOJIB3YyeT (PyHAaMEHTAIBHYIO JIUTEPATYPY U COBPEMEHHBIE HC-
CJIeIOBaHMs HAYYHO-00BEKTUBHOTO XapakTepa (MoHorpaduu, cra-
ThU B COOPHHKAX M MEPUOJANIECCKOH IeYaTn);

- aHaNMU3UPYyeT (PaKThl, IBICHUS U MPOLIECCHI, TPOSBIISET CIOCO0-
HOCTB JIeaTh 0000IIaoNINe BEIBOBI, OOHAPY)KUBAET CBOE BHJIE-
HUE pelIeHHs] PABOBBIX MPOOIEM.

- aKTUBHO y4YacCTBYET B CEMUHApE, BBICTYNAs C COAEPKATEIbHBIMU
JOKJIaJaMU M COOOIICHUSIMH, PELICH3UPYS BBICTYIUICHUS CBOUX OJI-
HOKJIACCHUKOB, CTPEMSCh K Pa3BUTHUIO JUCKYCCUU

«4»

- BJaJieeT (PaKTUYECKUM MaTepHalioM, COAEP)KAIIMMCS B PEKOMEH-
JlyeMOH K CeMHHapy JUTepaType (B TOM YKCIE B JIEKIUIX U HOpMa-
THUBHO - MIPABOBBIX aKTaX, C y4I€TOM BHECEHHBIX B HUX U3MEHEHHIA ),
HO JIOITYCKA€T OT/EJIbHBIE HETOYHOCTH HENPUHIIUITUAIBHOTO XapakK-
Tepa;

- Ta€T OTBETHI HA JJOTIOJHUTEIBHBIE BOIIPOCHI;

- BBICTYIIAET C COAEPKATEIbHBIMH TOKJIalaMU U COOOIICHHUSIMHU, Pe-
LIEH3UPYS BBICTYIUICHHSI CBOMX KOJUIET, CTPEMSICh K PA3BUTHIO JUC-
KycCcuu

«3»

- OTBEYAeT Ha TEOPETUUYECKHE BOMPOCHI C UCTIONIb30BAHUEM (DAKTH-
YEeCKOTr0 MaTepuaia, CoJepKauMcs B PEeKOMEH/IyeMOH K CeMU-
Hapy JuTeparype (B TOM YHclie B JIGKIHSIX U HOPMATUBHO - MPaBO-
BBIX aKTaX, C YYCTOM BHCCCHHBIX B HUX HSMCHeHHﬁ);

- MOKa3bIBaeT 0a30BbIe 3HAHUS MPU OCBEIIEHUH MPUHITUIHATBEHBIX
BOITPOCOB U MPoOIIeM;

- HE yMeEeT JIeNIaTh BBIBOJIbI 0000IIAIOIIETO XapaKkTepa U AaBaTh
OLICHKY 3HAYCHH OCBCIIAEMBIX PAaCCMAaTPpUBACMBIX BOITPOCOB U T.II.

«2»

-OTKa3 y4aCTBOBAThb B pa60Te CEMHUHAapa,
- OTBCT TOJIBKO Ha OAWH BOIIPOC CEMHHApA.

dopma KOHTPOJIS: OMOJI0ruY

€CKUI TUKTAHT

5-0aqibHas cucTeMa
OLICHUBAHUSA

OcHoBHbIE OKA3aTeJH VIS OLIEHOYHBIX CYKIeHU I




«5» 76% - 100% BepHBIX OTBETOB
«» 66% - 75% BepHBIX OTBETOB
«3» 50% - 65% BepHBIX OTBETOB
«2» Memnee 50% BEpHBIX OTBETOB

CDopMa KOHTPOJIA: COCTABJICHHEC KOHCIIEKTA.

5-0asbHas cucTeMa .
OCHOBHBIE MOKA3ATeJIN VIS OLEHOYHBIX CYKIeHH

OLlCHUBAHUS

«» KoHcnekT cocraBieH 1o miany, co0I0aaeTcs JOTHIHOCTb, MTOCIIe-
JIOBATEJILHOCTD U3JI0KEHHUS MaTepraia, KaueCTBEHHOE BHEIITHEE
odopmiieHHE

«4» KoHcnekT cocTaBieH 1o miany, HO HEKOTOPbIE BOITPOCHI PACKPBITHI
HE TOJIHOCTBIO, €CTh HEOOJIBIIINE HEIOUETHl B paboTe, 00beM — 2
TETPaIHBIC CTPAHUIIBI

«3» [Ipu BEIOJHEHUH KOHCIIEKTa HAOJI01aeTCs OTKIIOHEHUE OT IIJIaHa,
OTCYTCTBYET BHYTPEHHSIS JIOTHKA W3JI0KCHHUS, YIOBICTBOPUTEITb-
HOE BHeIIHee 0(h)OpMIICHHE

2» Tema He packpbITa, HEYIOBIETBOPUTEIbHOE BHEIIHEe o(opmiie-

HHUEC.

CDopMa KOHTPOJIA: pa60Ta C THANBUIYAJIBHBIM 3aIaHHEM B KJIACCE.

5-0anabHag cucTeMa 5
OcHOBHBIE OKA3aTeJIH /51 OLEHOYHBIX CY:KICHUI

OlleHMBAHUS

«5» 1) 3a/1anre 0(hOPMIICHO: aKKypaTHO, TPaMOTHO, OMOJIOTHYe-
CKHM SI3BIKOM;
2) 0 Ka&XXJIOMY ITYHKTY CZI€JIaHBI BEIBOJBI, IIPOBEACH aHAIN3
IOCTaBJIEHHBIX BOIIPOCOB
3) 33JIaHUE BBITIOJHAETCS CAMOCTOSTEIILHO

«4» 1) 3a/1aHue 0(hOpMIIEHO aKKypaTHO, HO BBISIBJICHbI HE3HAYM-
TeJbHBIE OLTUOKY MPU aHAIIU3 MOCTABIEHHBIX BOMIPOCOB
2) TpeOyeTcs He3HAYUTeNIbHAs TOMOLIb YUUTENS IPU BBIIOJ-
HEHUU UHIVMBUIYAJIBHOTO 3a1aHUs.

«3» 1) 3aanue ohopMIIeHO He aKKYPaTHO, C OIIUOKaMHU.
2) 3aJJaHN€ BBITIOJIHACTCS B IPUCYTCTBUU YIUTEIIS

«2» OTKa3 OT BBIIOJIHCHUS 3aJaHus.

®dopma KOHTpoJIsi: paboTa Ha YPOKe.

5-0anibHas cucTemMa "
OcHoBHBIE OKA3aTeJIN VIS OLCHOYHBIX CYKICHHUI

OlLleHUBAHUS

«5» BrimonHeHs! Bee 3a7jaHus WM OTBETUJI Ha BCE BOIIPOCHI ITpa-
BUJIBHO.

«4» BrimonHeHs! Bee 3a7jaHus WIIM OTBETUJI Ha BOIIPOCHI ¢ 1-2 ommo-
KaMH.




«3»

BrInosHeHO MpaBUILHO T MOJIOBUHY 33JaHHM.

«2»

Pabora He BbIOJIHEHA.

dopma KOHTPOJIS: AMArHOCTHYecKasi padora (9 kJacc).

5-0anabpHafg cucTeMa
OLICHMBAHUSA

OcHOBHBIE IOKA3ATEIH AJI OHCHOYHBIX Cy)RI[eHI/Iﬁ

«5»

36-45 6aiuioB

«4»

25-35 6asuioB

«3»

13-24 6anna

«2»

0-12 dayuta

dopma KOHTPOJIS: AMArHocTU4Yeckas padora (11 kiaacce).

5-0aanbHasg cucrema
OLlCHUBAHUS

OcHOBHBIE OKA3aTeJIN /51 OLEHOYHBIX CY:KICHUI

«5»

72-100 GamtoB

«4»

55-71 Gamn

«3I»

36-54 Gama

«2»

0-35 dauioB

dopma KOHTpOJIS: AOMAIIHSAS padoTa.

5-0aanbHasg cucremMa
OlLlCHUBAHUS

OcHoOBHbIE NTOKA3ATEJH AJIs1 OLIEHOUHBIX cym)]eﬂuﬁ

«5»

BrinonnHeHsI BCe 3aaHUs UM OTBETHII Ha BCE BOIIPOCHI IIpa-
BUJIBHO.

«4»

BrImotHeHBI BCe 3a/1aHUS WJIM OTBETUIT HA BOMPOCHI ¢ 1-2 omiuno-
KaMHU.

«3»

BremomaaeHo IMMPAaBUJIbHO T MMOJIOBUHY SaI[aHHﬁ.

«2»

PabGora He BhINOIHEHA.

5. Dono ouenounvIX cpeocme

®onj oneHoYHBIX cpeacTs s 10 -11 kiaacca.

Ne o

ABTOp pazpaboTKu

HanmeHoBaHNE OLIEHOYHBIX

[Ipumeuanue
CPEICTB

Mumakosa B.H., Jlo-

JIs1 TCK €ro u
Perenue 3agad no T'CHCTHUKC, a ym

1 porunall.B., Arado- ] HUTOTOBOT'O KOH-
HoBa M.b. M.:Jlpoda, 2020 TpOJIA

MeTtoaudeckoe mocodue K yaeOHUKY JU15 TeKYIIIero u

2 B.B. 3axapos B.b. 3axaposa buonorus O6mas 6uo- HTOrOBOrO KOH-

aorus 10 xiace yrmyOn€HHBINH ypo-

Bemn, M.: Jlpoda, 2019 ot




Meroandeckoe mocooue K yueOHUKY

B. b. 3axapo-
Ba, C. I'. MamonToBa, H. 1. Conunna,
E. T. 3axaposoit JIsl TEKYIIETO U
B.b. 3axapos, M.B. P A ym
3 Temues «buonorus. O6mas ouonorus. Yriyd- | HTOrOBOTO KOH-
JIEHHBIA YPOBEHb. TPOJIA

11 xnace», M. :
Hpoda, 2019. — 176 c. — (Poccuii-
CKHI YYCOHHK).

6. Mamepuanvno-mexnuueckoe obecneuenue
YuyeOHO-MeTOANYECKHIT kKoMILIEeKT. B coctaB YMK BxoasaT:
1.3axapoB B.b. buosnorus. O6mas 6uonorus. [IpodunsHelil ypoBeHs. 10 ki1.: yueb.ais 06meoopaso-
BaTeNbHBIX yupexxaeHud. — M.: lpoda, 2020.
2. 3axapoB B.b. buonorus. O6mas 6uonorus. [IpobunsHelil ypoBeHs. 11 ki1.: yueb. s o6meodpaso-
BaTeNbHBIX yupexxaeHuid. — M.: lpoda, 2020.
3. HOKMarepuaisl - O6sako 3HaHu# (oblakoz.ru); Marepuansl - O6mako 3HaHui (oblakoz.ru).

TexHuveckoe odecneyeHme:
Komnerotep

IIpoekrop

DKpaH

Harnsmasie mocoous
O6opynosanue «Touka poctay

orwdPE


https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495845

