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PA3SJIEJ 1. HOACHUTEJIBHAA 3AINNCKA.

Pabouas mporpamMmMa cocTaBiieHa ¢ y4€TOM OCHOBHBIX HOPMATUBHBIX NPABOBBIX JIOKYMEHTOB:

3aKOHOB:

- ®enepanbHoro 3akona ot 29.12. 2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepanun» (pex. ot 02.03.2016; ¢ u3M. u A0II., BCTYM. B CHILY C
01.07.2016);

- O6nactHoro 3akoHa oT 14.11.2013 Ne 26-3C «O6 o6pazoBanuu B PocToBckoii obmactiy (B pea. ot 24.04.2015 Ne 362-3C).

[Iporpamm:

- [IpumepHOit OCHOBHOI 00pa30BaTENBLHON MTPOrPaAaMMbI OCHOBHOTO 00111eT0 00pa3oBanus (0100peHa deaepaabHbIM y4eOHO-METOAMYECKIM 00 BEIMHEHHEM 10
obmiemy oOpa3oBaHuIo, MpoTokou 3aceqanus ot 08.04.2015 Ne 1/15).

[Ipuka3os:

- [Ipuka3 Muno6puayku Poccuu ot 17.12.2010 Ne 1897 «O0 yTBep»AeHUH U BBECHUH B JIEHCTBUE (eIepaIbHOTO TOCYJaPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJlapTa OCHOBHOTI'O 00111er0 00pazoBaHus» (B pea. npukaza Munoopuayku Poccun ot 29.12.2014 Ne 1644);

- [Ipuka3 Muno6puayku Poccuu ot 29.12.2014 Ne 1644 «O BHeceHuu u3MeHeHU B mpuka3 MuHucrepcTBa oopazoBanus 1 Hayku Poccuiickoii @enepanuu ot 17
nexadpst 2010 1. Ne 1897 «O06 yTBepkaeHUU (eaepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO O0IIEro 00pa3oBaHMs;

- [Ipukas ot 31.12.2015 Ne 1577 «O BHeceHUHM U3MEHEHH B (peiepalbHblil rOCy1apCTBEHHBIH 00pa30BaTeNbHbIN CTAHAAPT OCHOBHOTO 001Iero 00pa3oBaHus,
YTBEPKACHHBIN NIprka3zoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoii @enepamun ot 17.12.2010 Ne 1897x;

- [Ipuka3 Munnpocsemenust Poccun ot 28.12.2018 Ne 345 «O6 yrBepxaeHNH (hefepaibHOro NepedHs yueOHUKOB, pEKOMEHIYEMBIX K HCIOJIb30BAHUIO TIPU
pean3alny UMEIOLUX roCy1apCTBEHHYIO0 aKKpEeIUTaIMI0 00pa30BaTeNIbHBIX IPOrPaMM HauyajJbHOTO 00IEro, OCHOBHOTO OOILEro, CPeAHEro 00IIero
00pa3oBaHU»

-YcTaB MyHHUITUTIATBEHOTO OFOKETHOTO 00111€00pa30oBaTeIbHOTO YupexaeHus TypoBepo-Poccoianckoit 0CHOBHOM 0011e00pa3oBaTeNbHOMN IIKOJIBI;

-OCHOBHOM 00pa30BaTesIbHON MpOrpamMMbl HayajabHOro obiero oopazosanus MbOY Typoepo-Poccomanckoit OOILI;

- [lonoxeHue o mopsiIKe YTBEPKACHUS U CTPYKTYpe pabouuX MporpaMM y4eOHBIX KypcoB (TipenMeToB) auctuiuind (moayneir) MBOY Typosepo-Poccomanckoit
0]0)11K

- Yuebnsrit uian MBOY Typosepo-Poccomanckoit OOLL Ha 2022-2023 yueOHbI# O,

- l'omoBoii kanenaapHsiii yueoHslit rpaduk MBOY Typosepo-Poccomanckoit OO na 2022-2023 y4eOHbIii rox;

- Pazpaborana npumenuTensHo K yueOHoil nmporpamme «buonorus. O6mue 3akoHoMepHOcTHY. YueOHuk auauu Conun H.M., MamonTos C.I'., 3axapos B.b.,
Aradonosa U.b. NznarensctBo 2019r., O61ecTBO ¢ orpannyeHHo# oTBeTcTBeHHOCThI0 M//IPODA. Pabouas nporpamma «buosorus. O0mine 3aKOHOMEPHOCTH
B 9 Kiacce cocraieHa Ha ocHOBe [IpumMepHoii mporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus 1o duosnoruu u aBropckoit nporpammsel H. 1. Conuna, B. b.
3axapoBa 1 OpHEeHTHpOBaHa Ha paboTy no yyeOHukam: Connn H.U., MamonToB C.I'., 3axapoB B.b., Aragonosa WU.b.. buonorus. OGmue 3akoHOMepHOCTH 9
KJ1acc.

3HaueHue OMOJIOrMYECKUX 3HAHUM JIJIsl COBPEMEHHOT'0 YeJIOBEeKa TPYIHO MepeolieHuTh. [loMrMMO MUpPOBO33pEHUECKOT0 3HAYEHU S, a[IEKBATHbIE MPECTABICHUS O
’KMBOH MPUPOJIE JIEXKAT B OCHOBE MEPONIPHUATHI MO MOACPKAHUIO 30POBbS UETIOBEKA, OCHOB €ro 0€30MacHOCTH U MPOU3BOACTBEHHON AEATEIBHOCTHU B JIFOOOH
OTpaciii MPOMBIIIIEHHOCTH U X03s1iicTBa. [loaTOMy ritaBHast 11eJb pOCCHIICKOT0 00pa30BaHus 3aKJIF0UAETCs B MOBBIIIEHUH €r0 KayecTBa U 3(p(HEeKTUBHOCTU



MOJTy4YEHUs ¥ MPAKTHYECKOT0 UCIIOIb30BaHUs 3HAaHUH. IS perieHus 3Toi BaKHeHel 3a1aun ObUT IPUHAT HOBBINA TOCYAapCTBEHHBIH 00pa30BaTeNbHBINA CTaHAAPT
obmero oopazoBanusi. B Hacrosiee Bpems 6a3oBoe Onoornyeckoe oOpa3oBaHKe B OCHOBHOM ITKOJIE TOJDKHO 00ECIIEYUTh BBIITYCKHUKAM BBICOKYIO
OMOJIOTUYECKYIO, SKOJIOTUYECKYIO M MIPHUPOIOOXPAHUTEIBHYIO TPAMOTHOCTD, KOMIIETEHTHOCTh B 00CYK/IEHUH U PELICHUH 1IEJI0T0 KPYra BOIPOCOB, CBA3AHHBIX C
KHUBOM NPpUPO0H. PemnTh 3Ty 3a71auy MOKHO HAa OCHOBE IIPEEMCTBEHHOI'O Pa3BUTHsI 3HaHUI B 00JaCTH OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOPUIl U UAEH,
obecrieunBaOMUX (HYHIAMEHT IS IPAKTHUECKON ACSITEIbHOCTH ydaruxcs, JOPMUPOBAHUS MX HAYYHOTO MUPOBO33PEHUSI.

HEJIN 6uonorndeckoro o0pa3oBaHusi B OCHOBHOM IIKOJIE (POPMYTUPYIOTCS HA HECKOJIBKUX YPOBHSIX: TJI00ATEHOM, METAIPEIMETHOM, JINYHOCTHOM H
MpeIMETHOM, Ha YPOBHE TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS COAEPIKAHUS MIPEAMETHBIX TPOrPAMM.

I'moGanbHbIe 11€TH OMOJIOTHYECKOTO 00Pa30BaHUS SIBIISIOTCS OOIIMMHU JIUIsI OCHOBHOW M CTapIIel MIKOJIBI i OMPEAEIISIOTCS COUATBHBIMUA TPEOOBaHUSIMHU, B TOM
qHCJIe U3MEHEHHEM COLMAIbHOM CUTYalluU Pa3BUTHS — POCTOM UH(POPMALMOHHBIX EPErpy30K, U3MEHEHHEM XapaKTepa U cliocOO00B OOIIEHHS U COLMAIBHBIX
B3aUMOJICHCTBHIA (00BEMBI U CIIOCOOBI MOTydeHUs HH()OPMAIH MTOPOKAAIOT P OCOOCHHOCTEW Pa3BUTHSI COBPEMEHHBIX MOIPOCTKOB). Hanbosee npo yKTHBHBIM
C TOYKH 3PEHMS PELIEHUs 3a/1a4 Pa3BUTHS MOJPOCTKA SBJIAIOTCS COLMOMOPAIIbHAS U UHTEIUICKTyaJIbHask B3POCIOCTb.

ITomumo 9TOTIO, r100aabHbBIE oeian Q)OpMYHPIpy}OTCH C Y4€TOM paCCMOTPCHU 0HOJI0rMYECKOTO 06p330B8.HI/I$I KaK KOMIIOHCHTAa CUCTCMBbI O6pa3OBaHI/I5{ B IICJIOM,
IIO3TOMY OHHU ABJIAIOTCSA HanOoJee O6HII/IMI/I 1 colMaJIbHO 3HAYMMBbIMH. To ecThb 11100aTBHBIMU OeJIsIMHU OHOJIOrTYECKOTO 06p330BaHI/I$I SABJIAKOTCA:

-colManu3anus 00yyaeMblX, Kak BXOXK/IEHHE B MUP KYJIbTYPbl M COLIMATIBHBIX OTHOLIECHUH, 00€CIIeYNBAIOIINX BKIOYEHNE YUAILIMXCS B Ty WIM HHYIO TPYIILY WU
OOIIIHOCTh — HOCUTEIIS €€ HOPM, LIEHHOCTEH, OPHEHTAINi{, 0CBaNBAEMBIX B IIPOIIECCE 3HAKOMCTBA C MUPOM >KUBOH MPHPOIBL;

- IPUOBIIEHMUE x no3HaBaTenbHOM KylIbTYpe KaK CUCTEME MTO3HABATENbHBIX (HAyYHBIX) LIEHHOCTEH, HAKOIUIEHHBIX OOIIECTBOM B chepe OMOIOrnIecKon
HayKH.

[TomMumo 3TOTO OHOTOTHYECKOE OOpPa30BaHUE MPU3BAHO OOECIICUUTh:

-OPUEHTAIMIO B cuctemMe MOpaibHBIX HOPM U LIEHHOCTEN: TPU3HAHKNE BHICOKOW [IEHHOCTH )KM3HU BO BCEX €€ MPOSBIICHUSX, 3/10POBbs CBOETO U IPYTHX
JO/IeH; HKOJIOTHUECKOe CO3HAHUE, BOCIIUTAHUE JTFOOBU K IPUPOJIE;

-PA3BUTUE no3HaBaTeabHbIX MOTUBOB , HAIIPABJICHHBIX HA MOJyYEHHE HOBOTO 3HAHUS O UBOW MPHUPO/IE; MO3HABATEIbHBIX KAUECTB JTMUYHOCTH, CBA3aHHBIX C
YCBOCHMH OCHOB HAayYHBIX 3HaHUH, OBJIAJJCHHE METOIaMH HCCIIEeI0OBaHUS IPUPOAbI, HOpMUPOBAHHE UHTEIUIEKTYaIbHBIX YMEHUH ;

-OBJIAI{EHI/IE KJIIOYCBbIMHU KOMIICTCHTHOCTAMMU y‘le6HO-HO3HaBaTCJ'IBHLIMI/I, HH(bOpMaHHOHHLIMH, HNCHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH,

-OPOPMHUPOBAHME y yyamumxcs Mo3HaBaTENbHOM KyJIbTYpPbl, 0CBAMBAEMOM B ITPOLIECCE MO3HABATEIBHOM IE€ATEIBHOCTH, U 3CTETUYECKON KYJIbTYPBbI, KaK
CIOCOOHOCTH K SMOIIMOHAIBHO-IIECHHOCTHOMY OTHOIIEHUIO K 00bEKTaM JKUBOM MPUPOIBI;

IIpennonaraemsie pe3yabTaTbl 00y4eHH.
JlocTrKEeHNE yJaMMHCs CIEAYIONUX JHYHOCTHBIX PE3YyJIbTaTOB:
1. 3HaHMe OCHOBHBIX MPUHLIUIIOB U MPABWJI OTHOLICHUS K KHBOM MPUPOJIE, OCHOB 3/J0POBOT0 00pa3a KU3HU U 3/I0pOBbeCOEPETatoINX TEXHOIOT U,

2. peanu3anus yCTaHOBOK 37J0pOBOT0 00pasa KU3HHU;



3. dopmupoBaHUE TO3HABATEIFHBIX HHTEPECOB U MOTUBOB, HAIPABJICHHBIX HA U3YYCHHE )KUBOU MPUPO/IbI; UHTEIUICKTYabHBIX YMEHUH (JJOKa3bIBaTh. CTPOHUTD
CYXKJI€HUs, aHAJIM3UPOBATh, CPABHUBATH, 1EJIaTh BBIBOJIBI U JIP.); 3CTETUUECKOTO OTHOILEHHS K )KUBBIM O0BEKTaM.

MeTaIIpe[[MeTHLIMI/I pe3yJbTaTaMH OCBOCHHA BbIITYCKHUKaAMU OCHOBHOMH IIIKOJIBI MporpaMmeal 110 OHOJIOTUH SBJISIOTCS:

-OBJIaJICHHUC COCTABIAOIINMHA HCCHGHOB&TGHBCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTHU, BKIIIOYasd YMCHUS BUACTb HpO6JIeMy, CTaBUTBH BOIPOCHI, BBIABUI'ATH T'MIIOTC3hI,
JaBaTb OIIPCACIICHUA IIOHATHAM, KJ'IaCCI/I(l)I/IHI/IPOBaTB, Ha6J'IIOI[aTB, IIPOBOAUTE DKCIICPUMCHTHI, JA€JIaTh BBIBOABI U 3aKIIIOYCHUA, CTPYKTYPHUPOBATE MaT€pHal,
O6’b$ICHSITB, JO0Ka3bIBaTh, 3allIMIIATbG CBOU UJICH,

-yMeHHE paboTaTh C pa3HBIMU UCTOYHUKAMHU OMOJIOTHYECKOM HH(POPMAIUU: HAXOIUTHh OMOJIOTHYECKYI0 HH(POPMALIUIO B PA3IMYHBIX HCTOUYHHUKAX (TEKCTE
y4eOHMKa, HAy9HO-TIONYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBApSAX U CIIPABOYHHKAX ), AHAIN3UPOBAThH M OLIEHUBATH MH(OPMAIIIO, IPE0OPa30BHIBATH
nHOpPMALHIO U3 OJHON POPMBI B IPYTYIO;

-CIIOCOOHOCTH BBIOMPATH 1I€JIEBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX U MOCTYIKAX 110 OTHOIICHUIO K KUBOW MPUPOJIE, 30POBbIO CBOEMY U
OKPYKAIOIIUX;

-YMCHHUC aJICKBATHO UCIIOJIB30BaTh PCUYCBLIC CPCACTBA I JUCKYCCHUHU N apryMCHTAllUN cBOCH IMMO3UIUH, CPABHUBATH PA3HBIC TOYKH 3PCHUA, APTr'YMCHTUPOBATDH
CBOIO TOYKY 3pCHUS, OTCTANBATH CBOXO IMO3HUIHUIO.

IIpenMeTHBIMH Ppe3yJbTaTaMU OCBOCHHS BBITYCKHHKAMHU OCHOBHOMW IIKOJIBI POTPAMMEI TI0 OMOJIOTHH SIBJISIFOTCSI:
I. B no3naBarenbHOM (MHTEIUIEKTYaIBHOW) chepe:

-BbIJIEJICHHE CYIIECTBEHHBIX TPU3HAKOB OMOJIOTMYECKUX 0OBEKTOB (OTIMUYUTEIbHBIX IPU3HAKOB )KUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTEHUH, ’KUBOTHBIX,
rpuboB U OakTepHii; opraHM3Ma 4eJoBeKa; BUAOB, IKOCHCTEM; Orochepsl) U MpolieccoB (0OMEH BEIIECTB U MPEBpallleHue SHEPTUH, TUTAaHHUE, JIbIXaHue,
BBIJIEJICHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYIISIINS )KU3HEAEATEIBbHOCTH OPraHu3Ma; KpyrOBOPOT BEILECTB U IPEBPAICHUE YHEPTUU B
IKOCHUCTEMAX);

-IpUBEJICHUE JI0KA3aTENbCTB (apryMEHTallKs) POACTBA YEJIOBEKA ¢ MIIEKOTIUTAIOIMMU )KUBOTHBIMU; B3aUMOCBSI3U Y€JI0BEKA U OKPYXKAIOLIEH cpeibl; 3aBUCUMOCTH
3/I0POBbSI YENIOBEKA OT COCTOSIHUA OKPY’KalOIIel Cpeibl; HEOOXOIMMOCTH 3alUThI OKpYXaroleil cpeibl; coOM01eHus Mep NMPO(UIaKTUKH 3a00JIeBaHUH,
BBI3bIBAEMBIX PACTCHUSIMH, )KUBOTHBIMHU, OaKTEpUSIMH, TpOaMu U BUpyCaMH, TpaBMaTu3ma, crpeccoB, BUU-undexum, BpeAHbIX PUBbIUEK, HAPYIIEHUS OCaHKH,
3peHHUs, CllyXa, NH(PEKIUOHHBIX U IPOCTYIHBIX 3a00JIeBaHUIi;

-Ki1accuduKaius — onpeaereHne NpUHAIeKHOCTH OMOJIOTHYECKUX 00BEKTOB K ONpPeIeICHHOW CUCTEMAaTUYECKOM IpyIIIe;

-00bsSICHEHHE POJIM OMOJIOTUH B IPAKTHUUECKOH EATEIbHOCTH JIFOJIEH; MECTA U POJIM YeJIOBEKa B IPUPO/IE; POJICTBA, OOIIIHOCTH MPOUCXOKICHHS U 3BOTIOLUN
pacTeHMii 1 KUBOTHBIX (Ha MPUMEPE COTOCTABICHUS OTACTBHBIX TPYII); POJIA PA3IMYHBIX OPTAaHU3MOB B KU3HU YEJIOBEKa; 3HAYCHHS OMOIOTUYECKOTO
pa3zHooOpa3us Ams coxpaHeHus: ouocepbl; MEXaHU3MOB HACIEICTBEHHOCTH U U3MEHYHBOCTH, MPOSIBICHUS HACIIEICTBEHHBIX 3a00I€BaHUI Y YeTTOBEKa,
BH1000pa30BaHMS U MPUCIIOCOOICHHOCTH;

-pa3siiInu€HUC HA Ta6J'II/IHaX JacTeH u OpraHon0B KJIICTKH, OPraHOB X CUCTEM OPraHOB YCJIOBCKA, HA ) KUBBIX 00BEKTax U Ta6n1/1uax OpraHOB IBETKOBOI'O PACTCHUA,
OpraHoB U CUCTCM OpPraHOB JXUBOTHBIX, paCTGHI/Iﬁ PAa3HBIX OTACIIOB, JXUBOTHBIX OTACJIBbHBIX THIIOB U KJIACCOB; HanOoee pacinpoCTpaHCHHBIX paCTeHI/Iﬁ u
JOMAIIHUX KUBOTHBIX; C'BCI[O6HBIX N A00BUTHIX FpI/I6OB; OITIACHBIX IJI YCJIOBCKA paCTeHI/Iﬁ " )KUBOTHBIX,



-CpaBHCHUC OHOJIOrHYECKUX O0BEKTOB U mponeccoB, YMCHHUC 1CJIaTh BBIBOJAbI U YMO3AK/IIOYCHHA HA OCHOBC CPABHCHUS

-BBIABJICHUC U3BMCHUYMBOCTHU OPraHu3MOB, HpI/ICHOCO6JIeHI/Iﬁ OpraHu3MOB K CpCc O6I/ITaHI/I$I; THUIIOB B3aHMO[[eI>'ICTBPISI Pa3HbBIX BUAOB B 9KOCUCTEMC, B3aHUMOCBSI3eH
MCKIOY 0COOEHHOCTAMU CTPOCHUA KIICTOK, TKaHeﬁ, OpraHoB, CUCTEM OpPraHOB M HUX (bYHKI_II/IHMI/I;

-OBJIaJICHHUC MECTOJaMH OMOJIOrNYEeCKOoi HAyKH: Ha6JHOI[eHI/IC 1 OIHCAHUE OMOJIOTHYECKUX 00BEKTOB U MponecCcoB, NMMOCTaHOBKA OMOJIOTTYCCKHUX SKCIICPUMCHTOB U
0OBsACHEHHE UX PE3YIbTATOB.

2. B 1ieHHOCTHO-OpHEHTalMOHHOH cdepe:

-3HaHKWE OCHOBHBIX IPABWJI TOBEJCHHS B IPUPOE U OCHOB 3/I0POBOT0 00pa3a >KU3HU;

-aHaJIM3 U OLIEHKA TIOCJIEJICTBUIA ACATEIBHOCTH YEJIOBEKa B IIPUPO/IC, BIUSHUS (PaKTOPOB PUCKA HA 3I0POBHE YETIOBEKA.

3. B cepe TpynoBoii nesTenbHOCTH:

-3HAHUE U COOII0ICHNE MPaBUI paboThl B KAOMHETE OMOJIOTHH;

-co0JII0IeHNE TIPaBHII PaOOTHI ¢ OMOJIOTHYECKUMHE MTPHOOpaMH U HHCTPYMEHTAMH (IIPETIapOBAIbHBIEC UTIIBI, CKAJIBIIEIIH, JIYITbI, MUKPOCKOIIBI).
4, B cdepe ¢puzndeckoit nesTenbHOCTH:

OCBOEHHE MPUEMOB OKa3aHUS MEPBOIl MOMOIIM TIPU OTPABICHHUH SIOBUTHIMU TPUOAMHU, PACTEHUS YKyCaX KUBOTHBIX,
MPOCTYIHBIX 3a00I€BaHUAX, 0’KOTaX, 0OMOPOKEHUSX, TPaBMax,
CIACEHUU YTOMNAIOIIET0; PALIMOHAILHOM OpraHU3aluy TPyJla U OT
JIbIXa, BBIPAIIMBAHUS U Pa3MHOXKECHHS KYJIBTYPHBIX PACTCHUN U
JIOMAaITHUX XKUBOTHBIX, yX0/1a 32 HUMU; TIPOBEACHUS HAOIIOICHUN
3a COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma.

S. B acretuueckoii cepe:

OBJIaZICHUC YMCHHUEM OLICHUBATL C 3CTETUYECKOM TOUKHU 3pCHUA 00BEKTHI )KUBOU IMpupoabl.

Mecto kypca B y4eOHOM ILIaHE.
B yue6nOM mmane MBOY Typosepo-Poccomanckoii OOI Ha n3yuenue 6uonoruu B 6 Kacce OCHOBHOM IIKOJIBI OTBOAUTCS 2 U B Hepento. Kype paccuutan Ha 68
4. B 9 kimacce, B COOTBETCTBHH € TIPOU3BOICTBCHHBIM KajeHaapéM Ha 2022 — 2023 y4eOHBIH o1, (paKTHYECKH B TEKYIIEM Y4eOHOM rojy peajausyercs 65
y4eOHbIX yacoB. (npa3aauunbie qau 01.05., 08.05, 09.05). [IporpammHbIil MaTepuan OyeT pealr30BaH B IOJTHOM 00bEME 3a CUET YITIOTHEHUS MaTepHaa.

PA3JIEJI 2. IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA BUOJIOT'MH.

.HH‘[HOCTHLIC, METANPEAMETHBIC U MMPEAMETHBIC PE3YJAbTATHI OCBOCHUSA oHnoJIoruu

Oco3nanue CAWHCTBA U HECJIOCTHOCTHU OKPYKAIOMIETO MUpPaA, BOSMOKHOCTU €T0 ITO3HAHHUA U OOBSACHEHHS Ha OCHOBE ,I[OCTI/I}KGHI/II\/'I HAaYyKH,



[TocTenenHoe BbICTpanBaHUE COOCTBEHHOM 1ETIOCTHON KapTUHBI MUPA;

Oco3HaHne MoTpeOHOCTH ¥ TOTOBHOCTH K CaM0OO0OPa30BaHMIO, B TOM YHCJIE U B paMKaX CaMOCTOSTEIIbHOM JEeATEIbHOCTH BHE IIKOJIbI (YMEHHE JJOKa3bIBATh,
CTPOMUTH PAaCCyXACHUSI, AaHAIU3UPOBATh, CPABHUBATS, JI€JIaTh BBIBOJBI U JP.);

OneHka XU3HEHHbBIX CUTYyallui C TOUKU 3peHusl 0€3011aCHOT0 00pa3a )KU3HU U COXPaHEHMsI 310POBbS;

OneHka 3K0JIOTHYECKOr0 pUCKa B3aMMOOTHOLIEHHUSI YEJIOBEKA U IIPUPO/IBL;

DopMHUpOBaHUE KOJOTMYECKOTO MBIIIJICHNS: YMEHUE OLICHUBATDH CBOKO AEATEIbHOCTD U NOCTYIKHU APYTUX JIIOJAEH C TOUYKH 3PEHUS COXPAHECHHUS
OKpY’KalOIIeH cpebl — rapaHTa *KU3HU U OJIaronoiydus Jiroael Ha 3emie.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI IPOIPAMMBI 110 OMOJIOTUHU SIBIISIOTCS:

OIpeAEIATh IPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXK/1Y JKETTAEMbIM U JIEHCTBUTEIbHBIM;

COCTABJIATh CJIOXKHBIN IJIaH TEKCTa;

BJIa/IETh TAKUM BUJIOM U3JI0’KEHHUS TEKCTa, KaK IOBECTBOBAHUE;

10J1 PyKOBO/ICTBOM YUUTEJIsl IPOBOJUTH HEMOCPEICTBEHHOE HAOII0ACHUE;

0] PYKOBOJICTBOM YUHUTENsl OOPMIISITh OTUET, BKIIOYAIOIINI ONMCaHue HAOIIOCHHS, €T0 Pe3yIbTaTOB, BEIBOJIOB;

UCIOJIb30BaTh TAKON BHJI MBICJIIEHHOI'O (MI€aJIbHOT0) MOAEIMPOBAHHUS, KaK 3HAKOBOE MOJIETUPOBaHKE, HCII0JIb30BaTh TAKOW BUJ MaTEpPUAILHOTO (IIPEIMETHOTO)
MOJIETTMPOBaHUS, KaK (PU3MUECKOE MOJCIUPOBAHUE ;

[0JTy4aTh HH(POPMALIMIO U3 PA3JIUYHBIX HICTOUHUKOB;

OIIpENIeNIATh OOBEKT U ACHEKT aHaJIM3a U CUHTE3a;

OIpeJIeNIATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHaIM3a U CUHTE3a;

OCYILIECTBIISATh KAYECTBEHHOE M KOJJMYECTBEHHOE ONMCaHNE KOMIIOHEHTOB O0BEKTa;

OIpeJIeNIATh OTHOLIEHNUS 00BEKTA C IPYTUMHU 00BEKTAMU;

MOHHUMasI TO3ULIMIO JPYTOTo, pa3nyaTh B €0 PeUu: MHEHHE (TOUKY 3pEHHUSI), J0KA3aTEIbCTBO (apryMEHTHI), (PaKThl, (TUIOTE3bI, AKCUOMBI, TEOPHH).

IIpenmeTHbIMHU pe3yJIbTaTAMHU 110 OUOJIOTUHU ABISETCS CPOPMUPOBAHHOCTD CIEAYIOIINX YMEHUMN:

OnpenensaTs poiib B IPUPOJIE PA3TUIHBIX TPYIT OPTaHU3MOB;

OOBACHATH POJB )KUBBIX OPTAaHU3MOB B KPYTrOBOPOTE BEIIECTB B Onocdepe;

[TpuBOIUTE PUMEPHI TPUCTIOCOOICHHI OPTaHU3MOB K Cpefie OOMTaHUS U OOBSICHATH UX 3HAYCHHE,

HaXOJII/ITB YCPThI, CBUACTCIBCTBYIOIHEC 00 YCIIOXXHCHUHU U YIIPOUICHUN CTPOCHUA KHUBBIX OPraHM3MOB 110 CPABHCHUIO C IIPCAKaAMH, U 1aBaTb UM O6’I)$ICH€HI/IG;
OOBACHATH MPHUCTIOCOOJICHHOCTh OPTAHU3MOB Ha Pa3HBIX CTATUSIX KU3HEHHBIX ITUKJIOB;

OOBSICHATH 3HAYEHUE KUBBIX OpTraHu3MOB B )KM3HHU U XO03AHCTBEHHOU JACATCIIBHOCTHU YEJIOBEKA,

[TepeuncnsaTh CBONCTBA JKUBOTO OPTaHU3MA;

Paznuuate mo (Tabauiie) OCHOBHBIE TPYIIBI )KUBBIX OPTraHU3MOB; OsJICpHBIC (OaKTEpHH) U sAIepHBIC (PaCTEHUS, )KUBOTHBIC, TPUOBI), & TaK K€ OCHOBHBIC TPYIIITHI
pacTeHuit (BOAOPOCIU, MXH, XBOILIH, MJIaAYHbI, TAIIOPOTHUKH, TOJIOCEMEHHbIE) U JKUBOTHBIX;

OOBSACHITH OCOOCHHOCTH CTPOCHHUSI U YKU3HEIEATSITLHOCTH U3YUYECHHBIX TPYIIIT KUBBIX OPraHU3MOB;

IToHnuMaTh CMBICT 6I/IOJIOI‘I/I‘-IGCKI/IX TCPMUHOB;

XapakTepHu30BaTh METOJIbI OMOIOTHYECKON HayKH (HAOIOACHNE, CPABHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B IIO3HAHUH KHBOH MPHUPOIBI;



HpOBOI[I/ITI: OMOJIOTHYECKHE OMBITHI U OKCIICPUMCHTEI 1 00BACHATH UX PE3YIbTATEI, MMOJIL30BATHCA YBCIIMUUTCIIbHBIMU HpI/I60paMI/I U UMCThb 3JICMCHTAPHLIC HABBIKU
IMPUTOTOBJICHUA U U3YUCHUA NTPCTIApPaTOB.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKH BbBIITYCKHUKOB

B pe3ynbrate u3zyueHus: 6Monoruu

Yyamuiicsi HAyYUTCH:

* BBIACIISATH CYIIECTBEHHbIC IPU3HAKU OMOIOTMUECKUX 0O0BEKTOB (BH/Ia, KOCUCTEMBI, OMOC(hephl) U MPOLIECCOB, XapaKTEPHBIX ISl COOOIIECTB KUBBIX
OpPTraHHU3MOB;

* apryMEHTHPOBATh, IPUBOJIUTH JOKA3aTEIbCTBA HEOOXOJMMOCTH 3aIUTHI OKPYKAIOIIEH CpeIbl;

* ApryMEHTHPOBaTh, IPUBOJIUTH JOKA3aTEIbCTBA 3aBUCUMOCTH 37J0POBbsI UEIOBEKA OT COCTOSIHUSI OKPYXKAIOUIEH cpeabl;

* OCYIIECTBJIATH KJIACCU(PUKALNIO OMOIOTHYECKIX 00BEKTOB HA OCHOBE OIPEIEICHUS UX MPUHAIICKHOCTH K OMPEAeNIEHHOM CHCTEMAaTUYECKOM TpyIIe;

* PacKpbIBaTh POJIb OMOJIOTHH B IPAKTUYECKOMN ACSITEIBHOCTHU JIFOJICH; POJIb OMOJIOTHUECKUX 0OBEKTOB B IPUPOJIE U B )KU3HU YEIIOBEKA; 3HAUEHHUE OMOJIOTHYECKOTO
pa3HO00pa3us 11l COXpaHeHus ouochepsi,

* 00BSICHATH OOITHOCTH IPOUCXOXKICHHUS U IBOJIOIUN OPTaHU3MOB Ha OCHOBE COITOCTABJICHUSI OCOOCHHOCTEH MX CTPOCHUS U (DYHKIMOHUPOBAHUS;

* 00BACHATH MEXaHU3MbI HACJIEJICTBEHHOCTH U M3MEHYUBOCTH, BOSHUKHOBEHHSI PUCIIOCOOIEHHOCTH, MPOIIECC BUI000Pa30BaHNUS;

* pa3aMyaTh MO BHEITHEMY BUY, CXeMaM U OIMHCAHUSM PEalIbHBIC OMOIOTHYSCKUE OOBEKTHI MITH X N300paKCHHUS, BBISBIISIS OTIIMYUTEIIBHBIC IPU3HAKH
OMOJIOTMYECKUX O0BEKTOB;

* CpaBHUBATH OMOJIOTHYECKHE OOBEKTHI, MTPOIIECCHI; IENIaTh BEIBOJIBI H YMO3AKITFOUCHUS HA OCHOBE CPABHEHUS;

* YCTaHABIIMBATh B3aMMOCBS3H MEKIY OCOOCHHOCTSIMU CTPOSHUS U (PYHKIHUSIMU OPTaHOB U CUCTEM OPTaHOB;

* HCITOJIB30BATh METO Il OMOJIOTHYECKOW HAYKU: HAOIIOaTh M OMMCHIBATH OMOJIOTHYECKHE OOBEKTHI H MPOIIECCHI; CTa- BUTh OMOJIOTHYSCKUE IKCTICPUMEHTHI H
OOBSICHATH UX PE3yIbTATHI;

* 3HATh U APTYMEHTHUPOBATH OCHOBHEIC MPABUJIa MIOBEACHMS B IPUPOJIC; AHATM3UPOBATh U OIICHUBATH ITOCIICICTBUS JICITCILHOCTH YEJIOBEKA B TIPUPOJIE;

* ONIUCHIBATH U UCTOJIH30BATh MPHUEMBI BHIPAIUBAHUS U PAa3MHOKEHHS KYJIbTYPHBIX PACTCHHUI U JOMAITHUX )KUBOTHBIX, yX0/1a 32 HUMU B arpoleH03ax;

* HaXOJIUTh B Y4eOHOH, HAYYHO IMOMYJISIPHOU JIUTEpaType, MHTEPHET pecypcax HHPOPMAIIUIO O )KUBOH MpUpoje, 0hOPMIISTEH €€ B BUJIE TUCHbMEHHBIX COOOIICHHUIA,
JIOKJIaJIOB, pedepaToB;

* 3HATh U COOJIOIaTh MTpaBUjia padOThI B KAOMHETE OMOJIOTHH.

Yyamuiicd mMoJy4YdT BO3MOKHOCTL HAYYHUTHCH:

* TIOHMMATh JKOJIOTHYECKHE TPOOJEMBI, BO3HHKAIONIUE B YCIOBHUAX HEPANMOHAIBHOTO MPHUPOJOINOIB30BAHUSA, W MYTH PEHICHUS ITHX MPoOJieMm;

* aHaJIM3UPOBaTh U OICHMBATH IIEJIEBBIE W CMBICIOBBIC YCTAHOBKM B CBOMX JIEHCTBUSAX M IMOCTYINKax IO OTHOIICHHIO K 3JI0POBBIO CBOEMY U
OKpPY)KAIOIIUX, MOCIEACTBHS BIUSHUS (AKTOPOB pHUCKA Ha 370POBbE UETIOBEKA;

* HaxoauTh WHPOPMAIMIO MO BOOpocamM oOOmIel OWOJOTMM B HAYYHO-TIONMYJISPHOW  JIUTEpaType,  CHEIHATU3UPOBAHHBIX OHUOJIOTHUYECKUX
CIIOBapsiX, CIPABOYHHMKAX, WHTEPHET-pecypcax, aHAIM3WPOBaTh W OIEHUBATHL €€, MEPEBOJUTH U3 OJHOUW (OPMBI B IPYTYIO;

* OpUEHTUPOBATHCS B CHUCTEME MOPATbHBIX HOPM M IEHHOCTEH IO OTHOLIEHUI0 K OOBEKTaM JKMBOW NPUPOIBI, COOCTBEHHOMY 3I0POBBIO H
3I0pPOBBIO JIPYTHX JOJEH (IpU3HAHME BBHICOKOW IEHHOCTH >KM3HM BO BCEX €€ MPOSBIEHUSNX, DSKOJOTHYECKOE CO3HAHUE, HMOLMOHAIBLHO-IIEHHOCTHOE
OTHOIIIEHHE K O0BbEKTaM >KMBOW IPUPOIBI);

* co3gaBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHHS O COBPEMEHHBIX IMpobiemMax B o0JacTh OHOJOTMHM U OXpaHbl OKpY)Karouei
CpelIbl Ha OCHOBE HECKOJIBKMX HCTOYHHUKOB WH(POpPMAIUU, COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAINEH, YYHUThIBAass OCOOCHHOCTH ayIUTOPUU CBEP-
CTHHKOB;



* paboTaTh B TpyINIe CBEpPCTHUKOB NPU pEUICHWH II03HABATENBHBIX 3aJad, CBA3AHHBIX C TEOPETUYECKUMHU M TPAKTHUYECKUMH IpoOJieMaMHu B
o0jacTh MOJIEKYJISIpHOM OWOJIOTUM, TEHETUKH, DSKOJOTHMH, OHOTEXHOJOIMHM, MEIWLUHBI U OXpaHbl OKpYXalolel cpeabl, IMJIaHUPOBAaTh COBMECT-
HYIO JAESTEIbHOCTb, YYMTHIBATh MHEHHME OKpPY)KAIOIIMX U aJEKBAaTHO OLICHUBAThb COOCTBEHHBIN BKJIAJI B JIE€ATEIbHOCTH I'PYIIIHI.

PA3JIEJI 3. COAEPKAHUE YYEBHOI'O IPE/IMETA.

buocdepa, ee crpykrypa u GpyHKuumn

buocdepa — xuBas o6onouka mnanetsl. CTpykTypa 6uochepsl. Komnonenmeol 6uocgepul. sxusoe geujecmaso, 810080 COCMA8, pa3Hoodpasue u 6xk1ao
8 buomaccy, buokocroe u kocHoe seujecmeao obuocgepwi (b. U. Bepnaockuui). KpyroBoport BemiectB B npupojie. EctecTBenHbIe cOOOIIECTBA ) KUBBIX OPTaHU3MOB.
buoreoneno3pl. KoMoHeHTH OMOTe011eH030B: TPOAYIICHThI, KOHCYMEHTBI, PeYIICHThI. BUOIICHO3bI: BUJIOBOE pa3HOOOpa3ue, INIOTHOCTD MOIYJISINHI, Onomacca.

AbGuotnueckue GhakTopsl cpebl. Poibs TemMmepaTypsl, OCBEIIEHHOCTH, BIAKHOCTH U APYTUX (PAKTOPOB B KU3HEEATEITHBHOCTH cO00MmecTB. MHTEHCUBHOCTh
neicTBus GakTopa cpelbl; orpaHnuMBaImui ¢paktop. BanmoneiictBie GpakTopoB cpeabl, mpeaesl BBIHOCIUBOCTH. buotndeckue daktopsl cpensl. Lenu u cetn
MUTaHUA. DKoI02UtecKue nupamuosbl: yucen, obuomaccol, snepeuu. CmeHa 6uoreHo30B. [IpruuHbl CMEHBI OHOIIEHO30B; (POPMHUPOBAHUE HOBBIX COOOIIECTB.

q)OpMI)I B3aMMOOTHOIIICHHUI MCKAY OpraHn3MaMu. [To3uTHBHBIEC OTHOIIEHUS — CUMOHNO03: MyTyaJiu3dM, Koonepamnusa, KOMMCHCAJIU3M. AnTHONOTHYECKUE
OTHOIICHUS: XUIITHUYCCTBO, IIApa3uTH3M, KOHKYPCHIIHA. HeﬁTpaHLHBIC OTHOIICHHUA — HeI\/’ITpaJ'II/IBM.

m JIaGopaTopHble U IpakTHYECKHUE PadOThHI
CocraBieHue cxeM Mepeiauy BeIecTB ¥ SHEpruH (1ierei MUTaHus).

N3ydeHne n onucaHnue 3KOCUCTEMbI CBOEH MECTHOCTH, BBISIBJICHUE TUIIOB B3aMOJECHCTBHS Pa3HbIX BUAOB B JaHHOW DKOCHCTEM
Buocdepa n yesoBexk
[Ipupoanbie pecypchl U UX UCIIOJIb30BAHUE.

AHTpOHOFCHHBIC (I)aKTOPBI BO3I[€I>1CTBHH Ha 6I/IOI_ICH03H (pOJ'IB YCJIO0BCKa B npnpone); MOCICACTBUA XO03SMCTBEHHOMU JACATCIIBHOCTH 4YCJIOBCKA. Hp06HCMLI
palrOHAJIBHOI'0 MPHUPOAOIIOJIB30BaHMA, OXPAaHbI ITPUPOALI: 3allUTa OT 3al"p$I3HeHI/II\/’I, COXPAaHCHHUEC 3TAJIOHOB U MTAMATHHUKOB IIPHUPOABI, o0OecrieueHue IMPpUPOAHBIMU
peCypcaM HACCIICHUA IIJIaHCThI.

o JleMoOHcTpamus KapT 3al0BEAHBIX TEPPUTOPUIN HAILIEH CTPAHBI.
o IIpakTnyeckas padora
AHanns u OII€HKa HOCHG}ICTBHI;'I ACATCIIbHOCTHU YE€JIOBEKA B OKOCUCTEMAX.
®opMbI OpraHu3anuu y4eOHOro npouecca

[Tpu u3yueHnn OGHOIOTHUN UCTIONB3YIO TAKME METOBI: OOIEeANIaKTHIECKUE JIEKITUS, pacckas, Oecena, paboTa ¢ KHUroi, SKpaHHBIE IIOCOOHS. HIKCIIEPUMEHT,
HaOII0/IeHUE, IPaKTHYEeCKast paboTa;



TUIBI YPOKOB: BBOJIHBIN, H3y4eHNE HOBOTO MaTepHualia, 00001aromuii, yueTHO-IIPOBEpOUHBIA. BUIbI ypoka ¢ yd4eToM XapakTepa AesITeIbHOCTH YUYUTENS U
yUalUXCs: YPOK-JIeKIusl, YPOK 0ObSICHUTEIbHBIN, MPOOIEMHBIN, NCIIOIH30BAHUS TEXHUUECKUX CPEICTB (TeIeypOK, KHHOYPOK).

®opMbl OPraHU3alUM KOHTPOJIS

[Tpu oOyuennu oOmiel 6GHOIIOTUN IPUMEHSIOTCS IAOOPAaTOPHBIE YPOKH, 3a4€Thl, TECTHI, 3aIIUTHI IIPOCKTOB.

PA3JIEJI 3. COAEPKAHUE YYEBHOI'O IPE/IMETA.

Nen/ XapakTepucTHKAa OCHOBHBIX BU/I0B
Tema pa3jgena OcHoBHOE coep:kaHue M0 TeMaM YYA
n AeATeTbHOCTH 00y4aKIMXCs
1 | Beenenmue. Mecro kypca «O01mast 6uonorus» B OOBSICHSIIOT poJib OMOJIOrMYECKUX 3HAHUH B Beinensor u popmMynupyror
Paznen CHUCTEME €CTECTBEHHOHAYUHBIX JKU3HU 4eJI0OBEKA. BIIEISIOT CyIeCTBEHHbIE MO3HABATENbHYIO Lielb. OCO3HAaHHO U
1. Deonroyusa JUCLUIUINH, a TAK)K€ B OMOJIOIrMYECKUX IIPU3HAKU KUBBIX OPraHu3MoB. Onpenenstor IIPOU3BOJILHO CTPOSIT pEUYEBBIC
scueoco mupa | Haykax. Llenu u 3ajaum Kypca. 3HaueHUE | OCHOBHBIE METO/IbI OMOJIOIMUECKUX BBICKa3bIBaHUS B YCTHOM U

Ha 3emae (2 4)

npeamMeTa 1yl HOHMMaHus CAUHCTBA
BCEr0 )KHBOTO, B3aMOCBSI3U BCEX YacTen
o6uocdepsl 3emiu.

DNEeMEHTHBIN COCTaB KJIETKHU.
PacnpocTpaHeHHOCTD 3JIEMEHTOB, UX
BKJIaJ] B 00pa30BaHUE KUBOW MaTEepPUH U
00BEKTOB HEKUBOM MPUPO/IBI.
MakposieMeHTbl, MUKPO3JIEMEHTBI; UX
BKJIaJI B 00pa30BaHUE HEOPTAHUYECKUX U
OpPraHUYECKUX MOJIEKYJI KUBOTO
BElIEeCTBA.

HeOpFaHH‘IeCKI/Ie MOJIEKYJIBI )KUBOT'O
BEIIECTBA: BOJIa; XMMUYECKHE CBOMCTBA U
ouosornueckas posib. Conu
HEOPTraHUYECKUX KHUCJIOT, UX BKIIAJ B
obecrieueHre MmpoIeccoB
KU3HCACATCIbHOCTH U IOAACPKAHUC
romeocTasa. Poyib KaTHOHOB M aHHOHOB B
o0ecreueHnr POIECCOB
XKu3HenesTenpHoCTH. OCcMOoC |
OCMOTHYECKOE JIaBICHUE; OCMOTHYECKOE

uccienoBanuii. CpaBHUBaTh XMMUUYECKUN COCTaB
JKUBBIX OPIraHU3MOB U TEJI HEXXUBOU ITPUPOIBI,
JleNaTh BBIBOJIBI HA OCHOBE CpaBHEHMs. Pemars
MOUCKOBBIE 331a4M, TPeOYIOLI1e 3HaHUH U3
Kypca 6uonoruu 5—~8 kiaccos. Mcnonbs3oBaTh
npu 00CYXJIEHUHM MaTepualla pe3yJibTaThl
CcOOCTBEHHBIX UCCIIEJOBAHUN B X0/1€
nabopaTopHbIX paboT. [lonTBepkAaTh €TMHCTBO
KUBOHM M HEKMBOM MPUPOJIBI, UCTIOJB3Ys paHee
IIOJIyYCHHBIE 3HAHUS O XUMHUUYECKOM COCTaBe
KUBBIX OPIraHU3MOB, O B3aMOCBSI31 OpraHu3Ma
U OKpyxarolieit cpeasl. [10ACHATh 3HaUeHUS
MOHATUN «MHKPOSJIEMEHTBI» U «Ma-
Kpo3JeMeHThI». Mcnonp30BaTh yMeHNE paboTaTh
C PUCYHKaMH M CXeMaMU JJIs [TOJIy4EHUs HOBOM
uHpOpMaLUK 0 OUOTEHHON MUTPALUU ATOMOB.
Ha3piBaTh NICTOYHMKHN HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB IS KUBBIX
opranu3MoB. OOBSICHATH 3HAUCHUS paHee
U3YUEHHBIX TOHATUH «a3p0O0bI», «aHa’POOBI»,
«unanoOaktepun». [IpuBoIuTh 10Ka3aTeabCTBa
HEO0XOAUMOCTH ISl OMOJIOTMYECKUX CHCTEM
BOJIbI, aTMOC(EPHOT0 KHUCIOPOJa U

MUChMEHHOU (hopMme.

CocCTaBIsAIOT MIIaH U
IIOCJIEI0BATEIBbHOCTD ACHCTBUM.
CraBar yueOHYI0 3a/1aqy Ha OCHOBE
COOTHECEHHSI TOTO, UTO YK€ U3BECTHO
U YCBOEHO, U TOT'0, YTO eIlle
HEM3BECTHO.

[TnanupyroT obure cnocoObl paboTHI.
OOMeHMBAIOTCS 3HAHUSIMU MEXTY
YJIEHAMU TPYIIIIBI IS IPUHSATUS

3¢ (PEKTUBHBIX COBMECTHBIX PEIICHHI.
CTposAT TorHYecKue 1enu
paccyxIeHU




MOCTYIINICHHUEC MOJICKYJI B KJICTKY.

Opranndeckre MOJIEKYIIbI.
buonoruueckue nmonuMepsl — OENKH;
CTPYKTYpHasi opranuzanusi. OyHKIuu
OEJKOBBIX MOJIEKYJ. YTIEBO/BI.
Crpoenue u Ouonoruueckasi poib. Kupbl
— OCHOBHOM CTPYKTYPHBIA KOMIIOHEHT
KJIETOYHBIX MEMOpaH ¥ UCTOYHUK
suepruu. JIHK — monekymbl
HacneAacTBeHHOCTH. Penyrmukanus JTHK,
nepeavya HaclaeICTBeHHOM nHdopmanu
W3 NIOKoJIeHus B nokojeHue. [lepenaua
HACJIEICTBEHHOW NH(OpMaLUU U3 spa B
uuroruiazmy; Tpanckpunuus. PHK,
CTPYKTYypa ¥ QYHKIIHH.
NudopmannoHHbie, TPAaHCTIOPTHBIE,
pubocomansubie PHK.

MUHEPAIBHBIX COJIEH, NCIOJB3YS 3HAHUS
MaTepuaia MpealecTBYIOINX KypCoB
ouonoruu. Mcnosnb30Bath pU apryMeHTaluu
OTBETOB PE3yJIbTaThl COOCTBEHHBIX
UCCIJIEJOBaHMM, TPOBOJUMBIX PAHEE B IOMalll-
HUX YCIIOBUSIX.

Tema 2.
Cmpykmypnas
opzanuzayus
HCUBBIX
opzanusmos (15

4)

OOMeH BelIeCTB U MPEBpaIlEHUE SHEPTUN
B KJeTke. TpaHncnopt BeniecTs uepes
KJIETOUHYI0 MeMOpany. [TuHo- u
(daromuTo3. Buyrpukierounoe
MUILIEBAPEHNE U HAKOIJICHUE YHEPTUH;
pacuieIuieHre IIoKo3bl. bruocnHTes
OENKOB, )KUPOB U YIJIIEBOJIOB B KJIETKE.

ITpokapuoTHueckue KIeTKH; popma u
pa3mepbl. CTpoeHrEe HUTOIIa3MBbl
0aKTepHaIbHOMN KJIETKU; OpraHU3aIus
MeTaboJin3Ma y MPOKapPHUOT.
I'eneTnueckuii anmapat OakTepuil.
Cnopoo6pa3oBanue. PasmHoxxeHue.
MecTo 1 posib MPOKAPUOT B OMOIICHO3aX.

DykapuoTudeckas kierka. [{urormnazma
AYKapUOTUUECKOU KiIeTKU. OpraHesuibl
LUTOILIA3MBbI, UX CTPYKTYpa U QyHKLHUU.
ITutockener. BkitoueHus, 3HaUeHHUE U

Hcnonb30BaThk paHee MOJyYeHHbIE 3HAHUS JUIS
000CcHOBaHMS (HYHKIIMHA XUMUIECKAX
COEZIMHEHUH, coJlepKaluXxcs B )KUBBIX CHCTEMax
Pa3HOTO YPOBHS OpraHU3aAIHH.
KoMMeHTHpOBaTh OTBETHI OJIHOKJIACCHUKOB,
OIICHUBAS TIPABWIIBHOCTH ¥ MTOJTHOTY
MPUBOIUMBIX UMU apTyMEHTOB, TOKa3aTEIbCTB.
Paboratk co mpudToBEIMU BBIIETEHUSIMU B
TEKCTEe, MOATBEPXK/IaTh BHIBOJI KOHKPETHBIMHU
pUMEPaMH U3 JKU3HU JIF000TO TPEACTaBUTEIS
YKUBOW TIPUPOABL. BbIIensTh cylecTBeHHbIE
MPU3HAKH CTPOCHUS KIIETOK TIPEICTaBUTEICH
pasHBIX LAPCTB )KUBOM MPHUPOJIBL. Y CTaHABIINU-
BaTh B3aMMOCBSI3b CTPOCHUS KIETOK H
BBINOJIHAEMBIX UMU QYHKIUH. OOBSICHATH
3HA4YEHUs MOHATHH «[IPOKAPHOTHI» U
«@yKapuoThl». Pa3nuyare Ha pUCYHKaX U
TaOJIUIAX OCHOBHBIE YACTU M OPTaHOMIbI
KJICTKH, TIOSCHATh UX (PYHKUIUH. 3apUCOBBIBATH

OneHuBaroT JOCTUTHYTBIN PE3ysbTar.
BriengroT u 0CO3HAIOT TO, YTO YXKe
YCBOEHO U UTO €LIE MOIJIEKHUT
YCBOEHHIO, OCO3HAIOT Ka4eCTBO U
YPOBEHb YCBOEHUS

Vyarcs ycTaHaBIMBaTh U CPAaBHUBATD
pa3Hble TOUKH 3PEHUS, IPEKAE YEM
MPUHUMATD PEIlIeHUe U JIeNaTh BHIOOD.
YMEI0T CiTylaTh U CHBIIATh APYT
Apyra

OCyIIECTBIISIFOT IOUCK U BBIIETICHHUE
Heo0XoIuMoN HH(pOPMaLIUH.
AHaIM3UPYIOT O0BEKT, BBIACISS
CYILECTBEHHbIE U HECYIIIECTBEHHbIE
IIPU3HAKU. BeIACIAIOT 1
bopMyIUpPYIOT IPOOIEMY.
W3BnekaroT He0OXOUMYIO
MH(POPMALIMIO U3 IPOCITYHIAHHBIX
TeKkcToB. OnpeaensoT OCHOBHYIO U




poib B MeTabonu3Mme kinetok. Kierounoe
AP0 — LEHTP YNpPaBICHUS
KHU3HENEATSIBHOCTHIO KIICTKH.
CTpyKTypHI KIETOYHOTO siApa: sAepHast
000J104YKa, XpOMATHH (TETEePOXPOMATHH),
AapeIKo. OCOOEHHOCTH CTPOCHHUS
PaCTUTENBHOM KIIETKHU.

Henenue knerok. KiieTku B
MHOTOKJICTOYHOM opranusme. [lonsmue o
oughghepenyuposke

KIeMOK MHO2OKIEMOYHO20 OP2AHUIMA.
Mumomuueckuil yuka: unmepghasa,
peoynauxayus JJTHK; mumo3s, ga3zvl
MUMOMUYECKO20 OelleHUs U
npeobpazosanus

Xpomocom, OUOJIOTHYECKUN CMBICT H
3Ha4YeHHE MHUTO3a (Oecroioe
pa3MHOKEHHE, POCT, BOCIIOJTHEHUE
KJICTOYHBIX TIOTEPh B (PU3UOJOTHUECKUX U
MATOJIOTUICCKUX YCIOBUSX).

Knemounas meopus cmpoenus
OpP2aHUIMOS.

CXEMY CTPOCHHS PACTUTEIHLHON KIETKH,
0003Hauas Ha Hell TOJIBKO T€ COCTABHBIE YaCTH,
KOTOPBIE OTJIMYAIOT €€ OT KUBOTHOU KJIETKH.
OO0G0CHOBBIBaTh IPAaBOMEPHOCTh YTBEPHKICHUS:
«KneTka — KuBas CUCTEMa, BCE YaCTU KOTOPOM
B3aMMOCBSI3aHbl». BbIIeNATh CBONCTBA,
XapakTepHbIC AJIs JTF0O0H JKUBOW CUCTEMBI, a
CJIEZIOBATEIIbHO, BBIABIATH 00IME
OMOJIOrMYecKHe 3aKOHOMEPHOCTH. [loKa3bIBaTh,
YTO KJIETKHU MpEACTaBUTEICH BCeX LApCTB JKUBOI
IIPUPO/IbI 00JIaJaI0T CBOMCTBAMU KUBOTO U
SBIISIIOTCS] OMOJIOrMYECKON CUCTEMOH, (PYHKINO-
HUpYIoUIei kak eauHoe 1enoe. OObSICHITH CyTh
a3pOOHOr0 KJIETOYHOTO JbIXaHUSs, MOJIb3YSICh
CXEeMOH, 3HAKOMOH 10 Marepuaiam 5—=8
kiaccoB. [loaTBepkaare npuMepamMu
XUMHUYECKUX PEaKLIUi B3aMMOCBSA3b POLIECCOB
JIbIXaHUS ¥ IUTaHUS KJIETKH (CpaBHUBATh
npouecchl (POTOCUHTE3a U JIbIXaHUS PACTEHUI).
[TpuBOANTE MpUMEPHI A3POOHOTO U aHAIPOOHOTO
IpIxaHus. Vcnonb3oBaTh paHee MoJIy4eHHbIE
3HaHUs 0 QYHKUUAX Aapa, xpomocom u JJHK.
OOBSICHSITH CYTh MOHATHI «COMAaTUYECKUE
KJIETKHY, «TaMEThI», «MUTO3», «XPOMATH/IbI»,
M3BECTHBIX U3 MPEIBIAYIINX KYPCOB OMOJIOTHH..

BTOPOCTETNICHHYIO HH(OPMAIIHIO.
VY4arcs ycTaHaBIMBATh U CPAaBHUBATh
pasHble TOUKH 3pEHHS, TPEXKIIE YeEM
IPUHUMATh PELICHUE U JIeNIaTh BHIOOD.
YMEIT CilyliaTh ¥ CJBIIIATh APYT

apyra.

Tema 3.
Pazmnoocenue
u
UHOUBUOYATILHO
e pazgumue
opzanusmos (5

4)

CymrHocTb 1 (pOpMBI pa3MHOKEHUS
opranusmoB. becrionoe pasMHoOXkeHHe
pacTeHui 1 KUBOTHBIX. [lonoBoe
Pa3MHOXKEHHE KHUBOTHBIX U PACTCHUI;
o0pa3oBaHMe MOJOBBIX KIETOK,
OCEMEHEHHE U OIUIOJ0TBOPEHHUE.
buonoruueckoe 3Ha4eHNE TOJIOBOTO
pasmHoxeHus. I amemoeenes. Ilepuoodwvt
006pa306aHUsL NONOBIX KIEMOK:
PA3MHOXCEeHUe, POCT, CO3Pe8aHUe
(metio3) u popmuposanue noioevix
knemox. OcobenHocmu cnepmamozenesa
u oeoeenesa. ONI0JOTBOPEHHE.

XapakTepusyroT U CPaBHUBAIOT OCHOBHBIE
CpeIlbl OOMTAHMS, a TAK)KE HA3BIBAIOT BU/IBI
pacTeHUI U )KUBOTHBIX, HACETISIOIINX UX.
BBIABISIOT 0COOEHHOCTH CTPOSHUS KUBBIX
OpPTaHU3MOB M OOBSCHSIOT UX B3aUMOCBSI3b CO
cpenoit oouranus. [TpuBoIAT IpUMEpHI
TUMIUYHBIX OOWTaTEIe MaTePUKOB U
MPUPOJIHBIX 30H. [[pOTHO3UPYIOT TIOCTIEICTBHS
W3MEHEHUN B CpeJie OOUTAHUS JIJIS JKUBBIX
oprann3mMoB. OOBICHSIIOT HEOOXOMMOCTD
COXpaHEHHUSI CPEeIbl OOUTAHUS JISI OXPAHBI
PEAKUX ¥ UCYE3AI0ONINX OMOJIOTUYECKHUX
00BeKkTOB. Ha3pIBatOT mpupoHbIe 30HBI 3eMITH,

CraBaT yueOHYI0 33/1a4y Ha OCHOBE
COOTHECEHHSI TOTO, UTO YK€ U3BECTHO
U YCBOEHO, U TOT'0, YTO eIlle
HEM3BECTHO

VYyarcs apryMeHTUpOBaTh CBOIO TOUKY
3pEHHS, CTIOPUTH M OTCTABATh CBOIO
MO3UIIMIO HEBPAXKACOHBIM JUIS
OTITIOHEHTOB 00Pa30M.

Brigensitor 00001eHHBIN CMBICT U
(hopMalIbHYIO CTPYKTYPY 3aJ1a4H.
YMEIT 3aMEHATh TEPMUHBI
oTnpeeNIeHusIMU

CanyaroT crmocod 1 pe3ysbTaT CBOMX




OMOpHOHANBHBIN NEpPUo

pazButus. OcHo8Hble 3AKOHOMEPHOCMU
Opobienusl; 06pazosarue 0OHOCIOUHO20
3apooviuua — oracmynvl. I acmpynayus;
3aKOHOMEpPHOCMU 00pA306aHUs
08YCIOIHO20 3APOObIULA — 2ACTPYIbL.
Ilepeuunbiii opeanozenes u oanbHeuuas
oughgepenyuposxka mrarell, OpeaHos u
cucmem. I1ocTIMOPHOHANBHBIN IEPUOT
pa3Butusa. @opmMbl TOCTIMOPHUOHAILHOTO
nepuoa pazsutusi. Hempsimoe pasBurue;
TTOJTHBINA W HETIOJIHBIA MeTaMopdo3.
buonornueckuil CMbICI pa3BUTHS C
Metamopdo3zom. [Ipsimoe pazputue.
Crapenue.

OOm1re 3aKOHOMEPHOCTH PA3BUTHSI.
Buorenernueckuii 3aKoH.

Cxo0cmeo 3apooviuteli u IMOPUOHATbHASL
ousepeenyus npusrHaxos {3axou K. bapa).
buocenemuueckuii 3axon (3. I'ekkenwv u
K. Mionnep). Pabomwr A. H. Cegepyosa
00 SMOPUOHANLHOU UBMEHYUBOCTU.

XapaKTepU3yI0T UX OCHOBHBIE OCOOCHHOCTH U
BBISIBJIIIOT 3aKOHOMEPHOCTH pacrpeeIeHus
OpraHMU3MOB B KaKJ0M U3 Cpell

JEeHUCTBUH C 3aJaHHBIM 3TaJIOHOM,
00HapyXHUBAIOT OTKJIIOHEHHS U
OTJIMYHSI OT 3TAJOHA

YmMmeroT OpaTh Ha ceOsl HHUITUATUBY B
OpraHu3aIii COBMECTHOTO JICHCTBUS

Tema 4.
Hacneocmeenn
ocmb u
UBMEHYUBOCHLD

OtkpsiTre I'. Menaenem
3aKOHOMEPHOCTEN HACIEA0BAHUS
MPU3HAKOB. [ MOPUAOTOTHYECKUIA METOT

[TprBOIUTEL apryMEHTHPOBAHHBIC
JI0KA3aTelIbCTBA BHIBOJIOB M 0000IICHUI,
MPEJICTABJICHHBIX B TeKCTe yuyeOHMKa. Ha3wiBaTh
JIBUKYIITUE CUITBI U PE3YIBTAThl IBOJIOLIUU.

CamocTosTenbHO GOPMYITHPYIOT
MO3HABATENIBHYIO II€JIb U CTPOSIT
IEUCTBHUS B COOTBETCTBUMU C HEM.
CocTaBJIOT IUIaH U




opeanusmos (15

4)

HU3YyUCHUS HACIICACTBCHHOCTH.
I'enemuueckoe onpedeﬂeHue noJa.

I'eHOTHII KaK 11€JIOCTHAS CHCTEMA.
BzaumojeiicTBre aJICIbHBIX U
HeaJUIeJIbHBIX TEHOB B OIPEIeIICHUN
MIPU3HAKOB.

o JlemoHctpanus. Kaptel XxpomocoM
yenoBeka. PosocinoBHsie
BBIJIAFOIIUXCS MTPEACTaBUTENEH
KYJIbTypbl. XpOMOCOMHBIE
aHOMAJIMH YeJIOBEKa U UX
(dheHOTUNNYECKUE TPOSBICHHUS.

o JlaGoparopnas pabota

Pemenne reHeTHISCKUX 3aga4 u
COCTaBJICHUC POAOCIOBHLIX.

OcHoBHbIE (OPMBI HU3MEHUNBOCTH.
I'enoTHMNIMUECKAst U3MEHUYNBOCTD.
Myrtanuu. 3HaueHre MyTalui Juist
IIPAKTUKHU CEJILCKOTO XO3s1CTBA U
o6uorexHonoruu. KombuHatupHas
M3MEHUYMBOCTb. DBOJIOLMOHHOE 3HAUECHNE
KOMOMHATUBHON N3MEHYMBOCTH.

DOeHOTUITNYECKAS, WITH
MoIU(UKAIIMOHHAS], ©3MEHUYNBOCTh. PoJIb
YCJIOBUI BHEUIHEHN CPEZIbl B PA3BUTHH U
IIPOSIBJICHUY TIPU3HAKOB U CBOWCTB.

o JlemoHctpanus. [Ipumepsr
MOU(UKAITTOHHON
U3MCEHYUBOCTH.

o JlaGoparopHas pabora

ITocTpoeHne BaprallMOHHON KpUBOU
(pa3mepsl TUCTHEB PACTECHUH,
AHTPOIIOMETPUUYECKIE TaHHbIE

BoiaensaTs npu3Haky pas3iinyus HacJIeACTBEHHON
1 HEHACJICACTBEHHOM M3MEHUYNBOCTH.
[TpoBOANTH HAOIOICHNS, BBISIBIISIOIINE
HaJIM4Ke MPU3HAKOB UHIUBUIYTbHOMN
M3MEHUYHUBOCTH y NPEICTABUTEINIEH OJJHOIO BUA
MITUL] WJIK OJTHOM MOPO/Ibl JOMAITHUX KUBOTHBIX.
®uKcUpOBaTH Pe3yabTaThl HAOIIOICHHIA,
0hOpPMIIATH THEBHHUK MCCIICIOBATEIIS.
OOBSICHITH 3HAUCHUS paHee U3YUCHHBIX
MOHSATHHI «TeH», «XpoMocoMay, «JTHK»,
«MHUTO3», «KMEHUO03», «TCHETUKA», «IKOJIOTHUSY,
«MoeKymsipHasi Ouonorusy. Mcmnonb3oBarhb
CJIOBAphb ISl PAaCIIMPEHHUS CBOETO CIIOBAPHOTO
3arnaca Wjiv OBTOPEHMS U3YUYECHHBIX paHee
onpeneneHuii. KOMMeHTHpOBaTh PUCYHKH, HA
KOTOPBIX MPEICTaBICHO TOTOMCTBO,
MOSIBUBIIIEECS TP TTOJIOBOM U OECTIONOM
pasMHOxkeHuU. [IpuBOaUTE IpUMEpPHI MyTalUi U
Moau(UKAIIHI, BBIIETSATh OTIIMYUTEIHHBIC
MPU3HAKU TEX U IPYTUX U3MeHEHUN. Pa3BuBarth
HaBBIKK CAMOCTOSITEIILHOM MCCIIEeI0BATEIbCKOM
paboThl, UCTIOTB30BATh TEOPETUYECKUE 3HAHUS
MpU OOBSCHEHUHU TTOTYYEHHBIX PE3YJIbTATOB.
Hcnonb30BaTh CBOE yMEHNE POBOIUTH
CaMOCTOSITEILHO UCCIIE0OBAHUE, BBISBIISITH
W3MEHEHUS [TPU3HAKOB OpraHu3Ma Mo
JeicTBUEM (PaKTOPOB BHEITHEH CPEIBI.
[IpoBOAUTH NpeABAPUTEIBHYIO TEOPETUUECKYIO
MOJATrOTOBKY, M3YYUB CAaMOCTOSITEIIbHO 3HAYEHUE
MOHATHUS «KHOPMA PEAKLIMU», IPUBEAEHHOIO B
TekcTe yuyeOHuka. Mcrmonp3oBath npu
WCCJICTIOBAHHUH TPEATI0KEHHBIX OOBEKTOB
MIPUHSATHIN B JTAHHOW JTUHUU YY€OHUKOB €TUHBII
TU1aH paboThI: yKa3aTh 11eJTb, X0, PE3YJIbTaT
HCCIICIOBAHUS U clielaTh BBIBOA. OOBsICHATH
3HAYCHUE MOHSTUS «T€HOTUI». JlOKa3bIBAThH
AKCIIEPUMEHTAIBHBIM ITYTEM CYIIECTBOBaHUE
pe1eoB MOAU(DUKAITMOHHON H3MEHUYUBOCTH,

MOCJIEA0BATEIBbHOCTD ICUCTBUIA.
Yyarcsa apryMeHTHpPOBAaTh CBOIO TOUKY
3peHUsl, CIIOPUTh U OTCTAaUBATh CBOIO
MO3UIUIO HEBPAXKICOHBIM IS
ONMMmoHEHTOB 00pa3zom. [ToHumaror
BO3MOXXHOCTh Pa3JIMYHBIX TOUEK
3pEeHHs, HE COBIAJAIOIINX C
COOCTBEHHOM.

Oco3HaIOT Ka4yeCcTBO U YPOBEHb
ycBoeHus. [IposBIsAIOT FTOTOBHOCTD K
00CYXICHUIO Pa3HBIX TOYEK 3PEHUS U
BbIpaboTKe 001IeH (TPYIIOBOI)
MTO3ULIMK. Y MEIOT CIIYIIATh U CJIBIIIATh

ZIpYT /ipyTa.




y4aluxcs).

Llenmpwi npoucxoscoenus u
MHO02000pa3us Ky1bmypHbIX

pacmenuti. CopT, IOPOJA, IITAMM.
MeTo/ibl CeNeKIuU PaCTeHU 1
KUBOTHBIX. JIOCTH)KEHUS 1 OCHOBHBIE
HaIpPaBIIEHUSI COBPEMEHHOW CENeKIIH.
3HaueHue CeNeKUUHU I Pa3BUTUS
CEJIbCKOXO03SCTBEHHOT'O TPOU3BO/ICTBA,
MEIUIUHCKOW, MEKPOOHOJIOTHUECKON U
JIPYTUX OTpaciiell MPOMBIIUIEHHOCTH

3aJI0’)KEHHBIX B TeHOTHIE. OOBSICHITh 3HAUCHUS
MOHITUH «ITONYJISALHUS», «T€HODOH]I,
«TEHOTHUI», «BOJIHBI KU3HU». COCTaBIATH
BOIPOCHI I OJTHOKJIACCHUKOB, B KOTOPBIX
MCII0JIb30BaHbl HA3BAHHBIE BBIIIE MOHSITHS.

Tema 5

Deonrwouyus
HCUBOMHO20
mupa na
3emane (12
uacoe)

EnnMHCTBO XMMHUYECKOTO COCTaBa KUBOU
MaTepuu; OCHOBHBIE IPYIIIBI XUMHYECKUX
AIIEMEHTOB M MOJIEKYJI, 00pa3yromue
XKHUBOE BelecTBo ouocdepsl. Kierounoe
CTPOCHHE OPTraHU3MOB, HACEISFOIINX
3eminto. OOMEH BeIlIeCTB U
CaMOPETYJISAIHS B OMOJIOTHUECKUX
cucremax. CaMOBOCIIPOU3BEICHHE;
HACJIEICTBEHHOCTh U U3MEHUYNBOCTD KaK
OCHOBA CYILIECTBOBAHUS JKUBOW MaTEpPHH.
Pocr u paszeutue. Pa3zapaxuMocTs;
(dbopMBbl H30MpaTETHHON peaKIuu
OpPraHWU3MOB Ha BHEITHUE BO3JCHCTBUSI.
PurmMuuHOCTH IpOLIECCOB
KHU3HEIEATEIIbHOCTH; OMOJIOTHUECKUE
PUTMBI U UX 3HaUeHUe. JIMCKPETHOCTb
YKHBOT'O BEIIECTBA W B3aHMOOTHOIICHUE
YacTH U LEJIOro B OHocucTeMax.
DHepro3aBUCUMOCTH )KUBBIX OPTaHU3MOB;
(dbopMbI TOTpeOICHHS SHEPTUH.

[{apcTBa )XMBOM MPUPOBI; KpaTKast
XapaKTEPUCTUKA €CTECTBEHHOM CUCTEMBbI
KJIaCCU(UKALIUHU )KUBBIX OPraHU3MOB.

AprymMeHTHpOBaTh CBOKO TOUKY 3PEHUS IPU
00CYXICHUH JI0Ka3aTeIbCTB OMOJIOTHYECKOM
MPUPOBI UETIOBEKA. BBIIENATH CyILIECTBEHHbIE
MIPU3HAKK OpraHu3Ma YeJIOBEKa, CBSI3aHHbIE C
NPAMO-X0XKIECHUEM, TPYAOBOU AEATEIbHOCTHIO.
Hcnonw3oBarh 3HaHuA U3 Kypca «HenoBek» o
CTPOEHUHU TOJIOBHOTO MO3Ta YEJIOBEKA, MOSICHSIS,
I0YEMY MO3T IPEBHUX JIFOAEH CO
c1abopa3BUTHIMU JTOOHBIMU JOJISIMA YUCHBIE
cuuTaroT 6onee MPUMUTUBHBIM. OOBSICHSTH
3HAYEHUE MOHATUS «aHTponoreHe3». Ha3piBath
JBHKYILAE CUIIBI aHTponiorenesa. [Ipusoauts
MIPUMEpPHI U3 COOCTBEHHOM KU3HH,
JIOKA3bIBAIOIIME 3HAUEHUE ISl YETIOBEKA BTOPOU
CUTHAJIbHOU cucTeMBI. [TpoBOANTE camoananns,
BBI/IETISISL 00IIeydeOHbIE HABBIKH, KOTOPBIE OBLITN
MPUOOPETEHBI 3a r0JIbl 00YYEeHHsI B OCHOBHOM
wkoJie. Mcnosib30BaTh AOMOJIHUATEIBHYIO
JUTEPATypy, MOATBEPKIAIOITYIO POJIb
COLIMATLHBIX ()aKTOPOB B CTAHOBJICHHUH
yernoBeKa. AHAIU3UPOBATh U OLIEHUBATH
MOCJIEICTBUS ACATEIbHOCTH YEJIOBEKa B
MPUPOE, B TOM YUCJIE B CBOE MECTHOCTH.
JlaBaTh CBOIO OLIEHKY 3HAYEHUSI YKOJIOTUYECKOMN

CraBdar yueOHYI0 3a/1a4y Ha OCHOBE
COOTHECEHHSI TOTO, UTO YK€ U3BECTHO
U YCBOEHO, U TOT'0, UTO €Il
HEU3BECTHO

VYyarcst apryMeHTHpOBaTh CBOIO TOUKY
3peHus, CIIOPUTH U OTCTAauBaTh CBOIO
MO3UIUI0 HEBPAXKIEOHBIM JIIs
OIIIOHEHTOB 00Pa30M.

Brigesstror 00001EHHBII CMBICH U
(bopManbHYIO CTPYKTYPY 3a7a4H.
YMEIT 3aMEHSATh TEPMHUHBI
ONPEIEIICHUIMU

Cnn4aroT croco0 1 pe3ysbTaT CBOUX
JIEUCTBUM C 3aJaHHBIM 3TAJIOHOM,
00HApPYXMBAIOT OTKJIOHEHUS U
OTJIMYMSI OT 3TAJOHA

YmMerot 6paTh Ha ce0s1 THUIMATHUBY B
OpraHU3ali COBMECTHOIO JIEHCTBUS




Bunosoe paznooOpasue.

Pa3Butue Ononoruu B JOAapBUHOBCKHIA
EpUOL

Pa3Butue Ouonoruu B JOAapBUHOBCKUIA
nepuon. ['ocrioncTeo B Hayke
MPEJICTABICHUA 00 «M3HAYATIHLHOM
1eJ1eCO00Pa3HOCTH» U HEU3MEHHOCTH
XKUBOU Tipupoabl. Pabomet K. Jlunnes no
cucmemamuxe pacmenul U HCUBOMHbBIX.
Deonroyuonnas meopus K. b. Jlamapxa.

Teopus Y. /lapBruHa 0 NPOUCXOKICHUU
BUJIOB ITyT€M €CTECTBEHHOT0 0TOOpa

IIpennoceuiky BOZBHUKHOBEHUS yueHus Y.
JlapBuHa: TOCTH)KEHHS B 00J1aCTH
€CTECTBEHHBIX HAYK, SKCIIEIULIMOHHBII
Marepuan Y. /lapsuHa. Yuenue Y.
HapBuHa 00 HCKYCCTBEHHOM OTOOpE.

VYuenune Y. JlapBrHa 0 €CTECTBEHHOM
orbope. Bug — snemenrapHas
HBOJIOIIMOHHAS earHUIA. BeeoOmmas
UH/IMBUyalIbHAsl U3MEHYMBOCTh U
N30BITOYHAS] YHCIEHHOCTh MTOTOMCTBA.
Bops0a 3a cymiectBoBaHue U
€CTECTBEHHBIN 0TOOP.

[IpucnocoburenbHbIe 0COOEHHOCTH
CTPOCHUSI, OKPACKH TeJa M MIOBEICHUS
KHUBOTHBIX. 3a00Ta O TOTOMCTBE.
OuU3NOIOTHYECKHE aTallTAIHN.

MukposBomtonus

Bun xak reHeTu4ecKy U30JIUPOBAHHAS
CUCTEMA; PEIPOAYKTUBHAS U30JISLMS U €€
MexaHu3Mbl. [lonynsnuoHHas CTpyKTypa
BH/Ia; DKOJIOTUYECKUE U TCHETUUECKUE
XapakTepuCTUKH nonyssauuil. [lomymsus

IPaMOTHOCTH JIIOJI€N, UX HPABCTBEHHBIX KaueCTB
U pa3yMHOH KyJlbTYpbl IOTpeOIeHUS 115
COXpaHEHHUs U JAJIbHEHUIIEr0 CYIECTBOBAHMS
Haed nuBuar3anuu. OObACHATh 3HAUCHUS
MOHATUM «CHUCTEMAaTUKA», «CUCTEMATUYECKas
rpynmnay, «kjiaccuduxanus». Beiienars
CYILLIECTBEHHBIC ITPU3HAKU CUCTEMAaTUYECKOU
IPYyIIIBbL, BUAA KAK OCHOBHOM CUCTEMAaTHYECKON
eauHuLbl. OnpenensaTh NPUHALIEKHOCTh
Ipe/ularaéMblx OMOJIOTHYECKUX OOBEKTOB K
ONPEJIEIICHHON CUCTEMAaTUYECKOU IPyIIIIE.
[osicHATh, MOYeMy HoKa3aTeaeM MHOTroo0pa3us
JKUBBIX OPIaHU3MOB CUMTAOT KOJIMYECTBO CYIlle-
CTBYIOUIMX B NpUpPoe BUA0B. OOBSICHATH
3Hauenue pador K. Jlunnes,

Y. lapBuHa, HOBEUIIUX JOCTUKEHUI B 00J1aCTU

IeHETUKHU, OMOXUMHUHU, MOJIEKYJIIPHON OHMOJIOTHH
B CO3/IaHUH COBPEMEHHOI CUCTEMBI OpraHuye-
ckoro mupa. [IpoBepsaTs cBoe 3HaHUE
COBPEMEHHOM CUCTEMATHKH B XOJI€ COCTABIICHUS
cXeM, TpeOYIOLUX BbIJICIEHUS IapCTB KUBOM
MPUPO/IBI U CUCTEMATHYECKUX TPYIII B IAPCTBE
Pactenus u napctee JKuBotHble. Jloka3biBaTh
pa3zHooOpasue OakTepuil, UCIONIb3Ysl PUCYHKH,
3HaKoMbIe U3 Kypca «Pacrenus». [IpuBoauts
IIPUMEPHI NTOJI0KUTEIBHONW U OTPULIATENb- U
ponu GakTepuil Ha 3eMiie U B )KU3HU YEJIOBEKa.
Hcnonp30BaTh paHee MOJydYEeHHbIE 3HAHUS IS
00BSICHEHUS pa3HOOOPA3HBIX TUIIOB MTUTAHUS,
JIbIXaHUS, IEPEIBHKEHNS OaKTepUi.
Jloka3bIBaTh, 4YTO OakTepun 00JIa/1al0T BCEMU
CBOMCTBaMH KUBOTO. [[pUBOANTE TpUMEPHI
IIPAKTUYECKOr0 IPUMEHEHHUS 3HAHUN O
00JIe3HETBOPHBIX OaKTEPUSIX B IOBCEAHEBHOM
#un3HU. COCTaBIIATH IUIaH OTBETA Ha TeMy «Poib




— DJICMCHTAapHasd 3BOJIIONUOHHAA
enuuuia. [yt u ckopocthb
BUI000pa30BaHus; reorpaduyeckoe u
9KOJIOTUYECKOE BUI000pa30BaHuE.

e JlaGopaTopHble ¥ MPAKTUYECKUE
paboTsl

N3yueHne n3MeHYUBOCTH, KPUTEPUEB
BUJA, pC3YyJIbTAaTOB UCKYCCTBCHHOI'O
0TOOpa Ha copTax KyJIbTypHBIX
pacTeHuit™.

buonornueckne MNOCICACTBUA agallTalluu.

MaxkposBontornu

I'naBHBIC HANIPABJICHUS YBOJIIOIIMOHHOTO
npouecca. buonornueckuii nporpecc u
O6uonoruueckuii perpecc (A. H.
CesepuoB). [Tytu noctuxenus
Ouonormueckoro mporpecca. Ocrhoguvie
3AKOHOMEpPHOCMU 3601I0YUU.
ougepeenyus, KOH8epeeHYus,
napaiieiusm, npasuia 360Ja1I0YUU cpynn
OP2aHU3ZMO8.

PesynbTats! 3BotONIMU: MHOTOOOpasue
BUJIOB, OpraHHYECKas 11eJeco00pa3HOCTb,
IIOCTETICHHOE YCIIOKHEHHNE OpPTraHN3aIHH.

BosnukHOBEHHE )XKU3HU Ha 3eMIIe

Oprannyueckuii MUp Kak pe3yjiabTaT
3BOJIIOIMA. BO3HHMKHOBEHUE U Pa3BUTHE
JKM3HHU Ha 3emiie. XMMHUUCCKHH,
pea0UOIOTHYECKUN (TEOpHUS aKaJIeMHUKa
A. . Onapuna), OMOIOTHYECKHA U
COLMAJIBHBIN 3TaNbl pa3BUTHS KUBOU
MaTepHH.

dunoreneTnyeckue CBI3U B JKUBOU
MIPHUPOJIC; ECTECTBCHHAS KJIACCU(DUKAIIHS

Oakrtepuit Ha 3emuiey. [lonTBepxaaTh yuactue
OakTepuii B KpyroBOpoTe BEMIECTB Ha 3emiie
cxeMoi nuieBol nenu. Ha3piBath 001mue
MIPU3HAKH [[APCTBA. BBIIENSATH CYIIIECTBCHHBIE
MIPU3HAKH CTPOCHUS ¥ KU3HEIEATEIIbHOCTH
rpu0O0B U TUIIAHHUKOB. OOBSICHATH POJIb TPUOOB
Y JIMIIAHHUKOB B IPUPO/JIE U B )KU3HU YEJIOBEKA.
OOBACHATH 3HaUEHUS 0A30BBIX MTOHATHI
«QYKapHUOTHI», IMBUIIN3ALIUH.

Beienars o0mmebnonoruyeckue
3aKOHOMEPHOCTH (B3aUMOCBS3b CTPOCHUS
OpPraHOB U BBINOJIHIAEMON UMHU (QYHKIMH) IIPU
XapaKTepUCTHKE OCOOEHHOCTEH CTPOSHMUS
rpu6oB. /[aBaTh onpeneneHus NOHATHH «TUBD»,
«MULEIUR», «IUI0I0BOE TEJI0». BhicKka3bIBaTh
CBOM TPEATNOI0KEHHS O BO3SMOKHOCTH Pa3BUTHUS
rpubOB B cpeniax, NPeI0KEHHBIX B TOUCKOBOM
3aade yueOHuka. KoMmmMeHTHpOBaTh MpUMeEphI
B3aMMOCBS3H I'pUOOB U pacTeHUil,
MIpe/ICTaBICHHbIE B PUCYHKAX YUeOHUKA.
Hcnonp3oBatk 3HaHUA U3 Kypca «PacTenus» npu
O0OBSICHEHUH ITyTeH NMPOPHIaKTUKN IPUOKOBBIX
3a00JeBaHU YeI0BeKa U )KUBOTHBIX.
[IpoBoauTh caMoCTOSITENbHBIE UCCIEA0BAHNUS,
MIOATBEPKIAIOINE TEOPETUUECKNE 3HAHUS O
MUTAaHUHU U Pa3MHOKEHUU TpUOOB. BeiiensaTh
oOmmue npu3Haky napctsa ['pudsl. BeisBiars
MPU3HAKU APCTBA Y MJIECHEBBIX U NUISTIOYHBIX
rpuOOB MPU PACCMOTPEHUH UX BHEIIHETO U
KJIETOYHOTO CTpOeHHUs. Pa3nuyarh 1o BHEIIHUM
MpU3HAKAM TpyOUaThle U IUISAMOYHbIE IPUOBI,
OIUCBIBATh U 3apHCOBBIBATH UX. BBIABIATH
HUTYATOE CTPOEHUE IJIECHEBOTO Ipuda.
I'oToBUTH MHKpOIIpEnapar IIeCHEBOro rpuoa,
paccMmarpuBaTh 0]l MUKPOCKOIIOM €T0
rpubHULly U criopbl. Micnonb3oBate Ais




JKHUBBIX OpFaHI/I3MOB.
PasBurne xu3uu Ha 3emie

Pa3Butue xu3Hu Ha 3eMJie B apXEHUCKYIO
Y IIPOTEPO30MCKYIO 3pbl. [IepBrie ciienbl
»)ku3Hu Ha 3emuie. [losiBieHue Bcex
COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX
’KUBOTHBIX. [IepBbie XopnoBbie. PazBuTne
BOJIHBIX PACTEHHUM.

Pa3ButHe xxu3Hu Ha 3emie B
najeo30McKyo 3py. [lossnenue n
ABOJIIOLUS CYXOITYTHBIX PACTCHUM.
[TanopOoTHHMKH, CEMEHHBIE TAIIOPOTHUKH,
TOJIOCEMEHHBIE PACTECHHUSL.
Bo3HukHOBEHHE TO3BOHOYHBIX: PHIOBI,
3€MHOBO/IHBIE, IIPECMBIKAKOLUECS.

Pa3BuTHe xnu3Hu Ha 3emie B
ME3030MCKYI0 M KAHO30UCKYIO 3PBI.
[TostBNeHKE M pacpocTpaHEeHUE
IMMOKPBITOCEMCHHBIX paCTeHHﬁ.
Bo3HUKHOBEHME NITULL U
MIJICKOIINTAOIINX. ITossBnenue n Pa3sBUTHC
IIPUMATOB.

[Ipoucxoxnenue yenoseka. Mecro
YEJI0BEKa B KUBOU IIPUPOJIE.
CucremaTn4eckoe MojoKeHHe BUaa
Homo sapiens B cucteme >KHBOTHOTO
mupa. [Ipu3Haku u cBoiiCTBa YeIOBEKA,
MO3BOJISIFOIIME OTHECTH €r0 K Pa3InuHbIM
CHUCTEMAaTUYECKUM TpYIaM apcTBa
JKUBOTHBIX. CTaIuM SBOJIOIIMH YETOBEKA!
JIPEBHENIINI YETIOBEK, IPEBHUN YETIOBEK,
IIEPBbIE COBPEMEHHBIE JTHO/IH.

CBoiicTBa 4eJ0BeKa KaK OHMOJIOTUYECKOTO
Bua. [lomynsunoHHast CTpyKTypa BHIa
Homo sapiens; yenoBeyeckue pacsr,

IIPUTOTOBJIEHUS] MUKpPOIIpENapaTa MjIeCHEBBIN
rpul, BBIPAILIEHHBIH CAMOCTOSITENBHO B
JIOMALIHUX ycJIOBUsX. Pacrio3HaBaTh sS10BUThIE
rpuOBI [0 MYJISKaM, BBIICISITh CPEIU HUX
SIIOBUTBIE TPUOBI CBOEM MECTHOCTH.
Hcnonws3oBarh 3HaHusA U3 Kypcea «Pactenus» npu
00BSICHEHUH TpaBmiI cOopa rpu0OB U MPUEMOB
OKa3aHMs NEPBOM MOMOUIN PU OTPABICHUU
rpubamu. Belensars cylecTBeHHbIE IPU3HAKU
npeacrasuteei napcrea Pacrenus. [Iposepsiteh
CBOY 3HaHUSI, BEIOMPAs U3 IPEJIOKEHHOTO
MepeYHs IPU3HAKOB T€, KOTOPbIE
xapaktepu3ytoT napctBo Pacrenus. CoctaBisith
CPaBHUTEIbHYIO XapAaKTEPUCTUKY PACTEHUN
Pa3HbIX OTJIENOB, AeJaTh BHIBOJ U3
MPOBEACHHOr0 CpaBHEHUs. J[aBaTh onpeaeneHus
TIOHATUH «PETHUKTY, «(IIopay, «O0TaHUKAY,
«rameTopuT», «cropo@ur». ONUChHBaTh JH000€
(o cBoeMy BbIOOpY) pacTeHMeE, BbI3bIBAIOIIEE
4yBCTBO KpacoTel U rapmMoHuHu. [IpuBoauTs
MIPUMEPBI TUKOPACTYILUX, 1EKOPATUBHBIX,
KYJIbTYPHBIX PACTEHMI, B TOM YHCIIE CBOEH
MecTHOCTU. OOBSACHATH 3HAUEHUE I HAYKU
PENUKTOBBIX pacTeHUH. Jl0Ka3bIBaTh
KOCMHUYECKYIO POJIb PACTEHUH, KOMMEHTUPYS
pucynku yueOHuka. Paborats ¢
OTpeAeNUTENbHBIMU TaOIUIIAMH,
MIO3BOJISIFOIIMMHU O3HAKOMUTBCSI C HA3BaHUSIMU
pacteHuii ceoero peruona. Mcnosib3oBarh
3HaHUA U3 Kypca «PacTeHHs» 0 XapaKTepHBIX
MIPU3HAKAX MPEJCTABUTEIEH Pa3HBIX CEMENUCTB
ky1accoB OJTHOIONBHBIE U [IBy1ONIBHBIE.
BoiaensiTe cyiiecTBeHHbIE IPU3HAKU
npenacraBuTenel napcrsa JKuBoTHsle.
[IpuBOAUTE IPUMEPBHI, TOATBEPKAAFOLIUE
OIIpe/ieJIEHUE HAYKU 300JI0TUU KaK CUCTEMBI
Hay4YHBIX AUCUUILITHH. OOBICHATH POJIb
YKUBOTHBIX B IIPUPOJIE U B )KM3HU YEJIOBEKA.




pacoobpazoBaHue; €IMHCTBO
POUCXOXKICHUS pac. AHTHHAYYIHAS
CYIIHOCTh pacu3Ma.

Pa3ButHe )KUBOTHBIX U PACTCHUH B
pa3IM4YHBIC IEPHO/BI CYIIECTBOBAHUS
3emnu. IlocTeneHHoe ycnokKHEHHE
OpraHu3aliK U IPUCTIOCOOJIEHUE K
YCIJIOBHSIM CPEJIbl JKUBBIX OPraHU3MOB B
npouecce 3omonuu. [Ipoucxoxaenue
YyesoBeKa. J[BUKyIue CUIbl
aHTponorenesa. Ponb Tpyna B nponecce
npeBpaleHust 00e3bsSHbI B 4YeJIOBEKA.
YenoBeueckue pachl, UX €IUHCTBO.

HaspiBats npeacraBureneit noanapcTs,
BXOJAIIMX B COCTaB LapcTBa JKUBOTHBIE.
Jloka3eIBaTh, 4TO MPOCTEHIIE 001a1al0T BCEMHU
CBOMCTBAaMH KHUBOTO, ABJISISICH KJIETKOM-
OpraHu3MOM. BeIIensaTh NpU3HAaKU IPOCTEHIINX,
JTIOKa3bIBAKOIINE X MMPUHAJIEKHOCTD K LIAPCTBY
JXKusotnsie. Ha3piBaTh (PyHKIIMH KHUBOTHBIX
TKaHEH, 10Ka3bIBaTh CBA3b CTPOEHUS TKaHEN
MHOT'OKJIETOYHOT'O OPraHU3Ma C BBIIIOJIHSAEMOU
umu ¢yskiueil. [IpoBepsATs cBOM 3HAHUS U3
KypcoB «OKuBOoTHBIE» U «Hen0BEK», MPUBOJS B
TabIuIax, MPeII0KEHHBIX B 3aJaHHIX
y4eOHHKA, HEJOCTAIOIIYI0 HH(POPMALIUIO O
CTpOCHHUH U (DYHKIIUSAX CUCTEM OPraHOB
MJIEKOITATAOIIHX.

TeMma 6

Bzaumoommno
wenus
opzanusma u
cpeowvt (9 u)

buocdepa — xuBas 060710UKa MIAHETHI.

Crpykrypa 6uocdepsl. Komnonernmuol
buocgepwi: dcusoe gewecmaso, 8U008oU
cocmas, pazHooopasue u 8K1a0

8 buomaccy, 6UOKOCHOe U KOCHOe
seujecmao ouocghepwvi (b. U.
Bepnaockuii). KpyroBopoT BeIecTB B
npupoze. EcrectBeHHbIe cooOmiecTBa
KHUBBIX OpPraHU3MOB. broreoneHo3sl.
KomnoneHTsI OMOreoreHo30B:
IPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI.
buorieHo3sI: BUOBOE pa3HOOOpasme,
IUIOTHOCTb MOMYJISAIUi, OroMacca.

Aobuotndeckue haxTopsl cpensl. Poms
TEMIIepaTypbl, OCBEIIEHHOCTH,
BJIQXKHOCTH U JPYTUX (aKTOPOB B
KUZHEJEATEIILHOCTH COOOIIECTB.
NHTEeHCUBHOCTH EeWcTBUS aKkTopa
CpEe/Ibl; OTPAaHUYHUBAIOIINN (HAaKTOP.
B3anmopeiicTBre (hakTopoB cpebl,
npeielibl BBIHOCIUBOCTU. buotnueckue

AHaIM3UPOBATH M OIICHUBATH MOCIIEICTBUS
JeSITeTbHOCTH YeJIOBEKA B IPUPOJIE, B TOM YUCIIE
B CBOEH MECTHOCTH. BBIIBUTATh THIIOTE3HI O
BO3MOJKHBIX MTOCTIEICTBUSX JACATEITBHOCTH
YeJI0BEeKa B HKOCUCTEMAaxX U Orocdepe.
OgiazieBaTh yMEHUEM apTyMEHTHPOBATH CBOIO
TOYKY 3PEHHSI B XOJI€ TUCKYCCHH TI0
r7100aTBHBIM YKOJIOTHIECKUAM Tpo0IeMam.
[TpuBOIUTE apryMeHTHI, JOKA3bIBAIOIINE
3HAa4YCHHE DJIEMEHTOB CTPATETUH JIJISl BBKHBAHUS
YeJI0BEYEeCTBA — SHEPro- U
pecypcocOepexeHns, 0Tkaza oT
noTpeOuTeNnsCKOro noaxoaa. CocraBisTh
MepevYeHb CBOUX MOTPEOHOCTEH, BRICKA3bIBATh
CBOE- OTHOIIEHHUE K MPOoOJieMe CMEHBI
MIPUOPUTETOB M OTKa3a OT MMOTPEOUTEIILCTRA.
OOBACHATH 3HaYCHUE TIOHATHS «HOOC(hEepay,
00CYXI1aTh C OJTHOKJIACCHUKAMU OCHOBHBIC
MPEANOChUIKY Tiepexoa ouocdepsl B Hoochepy,
MIPUBEICHHBIE B TeKCTE yueOHUKa. OOBICHITH, B
4yeM 3akiovaercs OuochepHas QyHKIHS

O1neHMBaOT JOCTUTHYTHIN pe3yNbTaT.
BrIengroT u 0CO3HAIOT TO, YTO YXKe
YCBOEHO U YTO €IlIe MOAJIEKUT
YCBOEHHIO, OCO3HAIOT KA4eCTBO U
YPOBEHb YCBOCHHUS

VY4arcsi ycTaHaBIMBATh U CPAaBHUBATH
pasHble TOUKH 3pEHHsI, IPEXKJIE UeM
NPUHUMATD PEIIeHNE U JIENIaTh BHIOOD.
YMEIT caymaTth U CIbIIIATE APYT
Apyra

OcCyIIecTBIISIIOT TOUCK U BBIJCIICHUE
Heo0XoIuMoN HH(pOPMaLIUH.
AHaIM3UPYIOT O0BEKT, BBIACIASA
CyIIIECTBEHHBIE M HECYIIECTBEHHBIE
NpU3HAKU. BeIensor u
bopMyTUPYIOT IPOOIEMY.
W3BnekatoT HeoOXOUMYIO
MH(POPMALIMIO U3 IPOCITYHIAHHBIX
TeKkcToB. OnpeaensoT OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMAIIHIO.
VYyarcs ycTaHaBIMBAaTh U CPAaBHUBATH




daxTopsl cpeabl. Llenu u cetn
NUTaHUS. DKoI02U"ecKUe NUpamuobl:
yucen, buomaccwl, snepeuu. CmeHa
O6uoreHo30B. [IpUuMHBI CMEHBI
OMOIIeHO30B; (OPMUPOBAHNE HOBBIX
COO0O0I1IECTB.

DopMbl B3aMMOOTHOIIICHUNA MEXKTY
opranu3mamu. [103uTHBHbBIE OTHOLIIEHUS
— CUMOMO03: MyTYyaJIu3M, KoolepaIusi,
KOMMEHCAJIN3M. AHTHOMOTHYECCKHUE
OTHONIEHUS: XUIIIHUYECTBO, TAPa3UTU3M,
KOHKypeHUus. HelTpanbHble OTHOIIEHUS
— HEUTpaIU3M.

m JIabopaTopHbIC U TPAKTHICCKHE
paboThI

CocraBieHne CXeM Mepeiaun BEIIeCTB 1
SHEpPruu (1enen TUTaHus).

I/I3y‘{eHI/IC 1 OIHCAaHHE PKOCUCTEMBI CBOEH
MECTHOCTH, BBIABJIICHHUEC THUIIOB
B3aUMOJEUCTBHUS Pa3HBIX BUAOB B JTaHHOM
9KOCHCTEM

buocdepa n yenosek

[Ipupoansle pecypcel U Ux
UCIIOJIb30BaHUE.

AHTpOIOTeHHbIe (PaKTOPBI BO3ACHCTBHS
Ha OMOIIEHO3HI (POJIh YeJIOBEKa B
MPHUPOJIC); TIOCIEICTBUS XO35IICTBEHHON
JESTSIIbHOCTH YesioBeka. [IpoOreMbl
paIoOHaIBHOTO MTPUPOIOTIOIB30BAHUS,
OXpaHbl IPUPOABL: 3aIIUTA OT
3arpsi3HEHUH, COXpaHEHUE ITATOHOB H I1a-
MSATHUKOB TIPHPOJIbI, 0OeCIIeUCHHE
HNPHUPOIHBIMU PECYPCAMU HACEIICHUS
IIJIAHETEHI.

e JleMOHCTpaIus KapT 3a0BETHBIX

YCJI0BCUYCCTBA.

[ToaroraBnuBatsk (B rpyIie win
WH/IMBUYyAJIBHO) U 3aIIUIIATH TIPOCKTHI U
pedepatsl Mo 0JHOMY U3 TIPEIaraeMbIX B
yueOHMKe HampaBieHui: «buocdepa u Oymymiee
YeJI0BEYECTBAY.

«buonornyeckue acrekTh 310poBOro oopasa
KUZHIY.

«Mcnonp3oBaHne OMOIOTUYECKUX 3HAHUH JUTSI
PEIICHUS MHKEHEPHBIX 3a7a9».

[TpoBOIUTH MPEIIIOKECHHYIO B KaXKJIOM U3
HaIpPaBJICHUN HCCIEI0BATEIBCKYIO Pa0OTYy,
OTPAKAIOIIYIO MPAKTHYECKUE ACTICKTHI
BBIOpaHHOTO HampaslieHus. Mcnonp30BaTh
PEKOMEHIAIUH 110 CTPYKTYype pedepara u
MIPOEKTa, IPUBEICHHBIC B yUCOHUKE

pa3Hble TOUKH 3PEHUS, IPEKAE YEM
IPUHUMATh PELICHHUE U JIeNIaTh BBIOOD.
YMEIT CilyliaTh ¥ CJBIIIATh APYT

apyra.




TEPPUTOPUH HALIECH CTPAHBI.
o IIpakTnueckas paéora

AHanns ¥ olleHKa [IOCJIeNCTBUI
NEeATEILHOCTH Y€JI0BEKA B DKOCUCTEMAX.

HTroro 65
4acoB

KaJICHIlapHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHE

Ne Tema ypoka Buabl resite1bHOCTH 00y4YAIOIINXCSH HMara Jdomainee
n/n JIaH/paKkT atanme
1. BBenenue. brosnorus — Hayka 0 )KU3HH. | BBIABISAIOT B M3YyYEHHBIX paHee OMOIOTUYECKUX TUCIUILIMHAX O0IINe YepPThI 05.09 Crp 3
HNucrpykrax no Th Ha ypokax OpraHMu3ali pacTeHUH, )KUBOTHBIX, TPUOOB U MUKPOOPTraHU3MOB. OOBACHSIOT
6uonoruu, npu padbore B KabUHETE €/IMHCTBO BCETO KUBOTO U B3aUMO3aBUCUMOCTh BCEX yacTel buocdepsl 3eMian
Ouooruu.
2. | Pa3nen 1. Deonrouusn sncueozo mupa na | OnpenensroT pa3Iuyus XUMUYECKOTO COCTaBa 0OBEKTOB KUBOU U HEXKHMBOMN 06.09 Crp7
3emne (2 9) MPUPOJIBI. XapaKTEPU3YIOT OOIINI MPUHIIUIT KJIETOYHOW OPraHU3aIliy KUBbBIX
MHorooOpasue )HBOro MUpa oprann3MoB. CpaBHMBAIOT 0OMEHHbIE POLIECCH] B HEXHMBOU M KUBOW NPUPOJE.
3. PackpbIBatoT cymHocTh peakiuii Merabonnsma. OOBSICHIIOT MEXaHU3MBI 12.09 Crp 9
CaMOPETYJISIIIAA OMOJIOTUIECKUX CUCTEM. AHATU3UPYIOT MTPOIECCHI
CaMOBOCIIPOU3BEICHHS, POCTA U PA3BUTHUS OPraHU3MOB. XapaKTepU3YIOT
HACJIE/ICTBEHHOCTh W U3MEHUNBOCTD, 3aTIOMHUHAIOT MaTepHaIbHBIE OCHOBBI 3THUX
cBoiicTB. CpaBHUBAIOT (POPMBI pa3ApaKUMOCTH Y PA3INYHBIX OMOJIOTHYECKUX
OCHOBHBIE CBOWCTBA KUBBIX OPTaHU3MOB | 00beKTOB. OTMEYAIOT 3HAaUYEHHE OMOJIOTMYECKIX PUTMOB B IPUPOJIE U )KU3HU
yejoBeKa. PackpbIBalOT 3HaYeHNE AUCKPETHOCTH U SHEPrO3aBUCUMOCTH
OHMOJIOTHYECKHX CHCTEM. XapaKTePHU3YIOT MHOTOOOpa3He YKMBOTO MHPA.
[TpuBOAAT PUMEPHI HCKYCCTBEHHBIX KJIACCU(PUKALIUNA )KUBBIX OPTraHU3MOB.
3nakomstces ¢ paboramu K. JIuanaes. OOBACHSIIOT TPUHITUIIBI, JISKAIIUE B OCHOBE
MOCTPOCHMSI €CTECTBEHHOMN KIIacCU(HUKAIMK KUBOTO MUpa Ha 3emiie
4. | Pa3nen 2. Cmpykmypnasn opeanuzayus | XapakTepus3ylOT XUMHUECKHE JIEMEHThI, 00pa3yoliue )KUBOE BEIECTBO; 13.09 Crp 15

ocuevix opzanusmoe (15 yacon)
XuMHYecKasi OpraHu3anust KIeTKH.
Heoprannueckue Bemectsa

pa3IMyaroT MaKpo- U MUKPO3JIEMEHTHI. ONUCHIBAlOT HEOPTaHUYECKUE MOJIEKYJIBI
’KMBOT'O BEILIECTBA, UX XMMUYECKHE CBOMCTBA U OMOIOTUYECKYIO POJIb.
XapakTepu3yIlOT OPraHNYECKUE MOJIEKYIIbI: OMOJIOTHYECKUE MOIUMEPbl — OENKU




(cTpykTypHas opraHu3anus U GyHKIIUHN), YIIIEBObI (CTPOCHUE M OMOJIOTHYECKAS
POJIb), JKUPBI — OCHOBHOU CTPYKTYPHBIM KOMIIOHEHT KJIETOUHBIX MEMOpaH 1
UCTOYHMK dHeprun. Xapakrepusyror JJHK kak MOneKynsl HacIeACTBEHHOCTH.
OnuceiBaroT nporiecce penymmkanuu JJHK), packpsiBatoT ero 3HaueH#He.
OnwuceIBaroOT Mpolecc nepeaadd HaclaeICTBeHHON nH(pOopMaIuy U3 s1pa B
[IUTOIUIa3MYy — TpaHCKpunimio. Paznmnuarot crpykrypy u dyaknuu PHK

5. | Xumnueckas opraHu3anus KJIeTKH. XapakTepu3yroT OpraHUuecKue MOJIEKYIbl: Onojoruueckue noimmepsl — 6enku | 19.09 Crp 17
Opranuyeckue BelecTBa — OenKu (cTpyKTypHast opranu3anus 1 QpyHKIIH),
6. | Xumuueckas opraHu3anus KJIeTKH. XapakTepu3yroT OpraHMYeCKUe MOJIEKYJIbL: YTII€BO/bI (CTPOCHHUE U 20.09 Crp 19
Oprannyeckrie BEIIeCTBA — yIIIEBOAbI U | OMOJIOTHYECKast POJIb), dKUPbl — OCHOBHOM CTPYKTYPHBIH KOMITOHEHT KJIETOYHBIX
JIMITN B MeMOpaH U UCTOYHHUK 3HEPTHH.
7. | Xumuueckasi opraHu3anus KJIeTKH. OmnwuceiBarot nponecc pexyrmkanuu JJHK), packpeiBaroT ero 3naueHue. 62.09 Crp 22
Opranuueckue BellecTBa — OnuceIBatOT Mpolecc nepeadd HaclaeICTBEHHOM nH(popMaluy U3 sjpa B
HYKJICMHOBBIE KUCJIOTHI IIUTOILIa3My — TpaHCKpunuuio. Paznmnyaror ctpykrypy u ¢pyakmmu PHK
8. | Ilmactuueckuii oomeH. buocunres OnuceIBalOT MPOIIECCHl CUHTE3a 0eNKOB U (DOTOCHHTES 27.09 Crtp 23
0eJIKOB
0. XapakTepu3yroT TPAHCIIOPT BEUIECTB B KJICTKY U U3 He€ ((aromuros3 u 03.10 Crp 27
3 . NUHOIUTO3). OOBACHAIOT COOBITHS, CBSI3aHHBIE C BHYTPUKIETOYHBIM
HEpreTUYecKuii 0OMeH ;
NUIIEBAapEHUEM, TOTIEPKUBAs €T0 3HAYCHUE JIUTsl OpraHn3Ma. [IpuBosT mpumeps
HHEPreTHYECKOro oOMeHa
10. | CnocoObl nuTaHus XapakTepus3yloT NUTaHUE Y PaCTCHUH ,)KUBOTHBIX U OakTepuid 04.10 Ctp 29
11. | OGoOuarouMit ypok o Teme: [ToBTOpSItOT, 0600IIAIOT, AHATU3UPYIOT, CPABHUBAIOT. 10.10 IToBTOpEHME
CmpykmypHas op2anu3ayus Hcuesix M3y4eHHOU
Op2aHuU3Mo8 TEMbI
12. XapaxkTepusyroT (opMy U pa3Mephl IPOKAPUOTHUECKUX KJIETOK; CTPOESHUE 11.10 Crp 32
IIUTOIUIA3MbI, OpPraHU3aIMI0 METab0IN3Ma, TeHETUYECKH annapaT GakTepuil.
[TpokaproTHyeckast KiIeTKa OnwuceIBarOT MpoIecc CopooOpa3oBaHus, €ro 3HaUeHUE TSI BBDKUBAHHS
OaxTepHii Mpu yxXy/IIIEHUH YCIOBHHA CYIIIECTBOBaHMS;, pa3MHOXKEHUE MPOKApUOT.
OTeHNBAIOT MECTO U POJIb IPOKAPUOT B OMOIIEHO3aX
13. Dykapuotnueckas Kietka. IHTOMasMa XapakTepu3yloT UTOIIA3My DYKaPHOTHUECKOW KIETKH: OpraHesUIbl 17.10 Ctp 35
N pE— IIUTOIUIA3MBI, UX CTPYKTYPY U ()YHKIIHH. OTM(:,anOT 3HAYEHHUE IUTOCKEIETa.
XapakTepHu3yIOT THUIIbI KJIETOYHBIX BKIIOYEHUH U UX POJIb B META0OIN3ME KIIETOK.
14. KJteTouHoe 11po XapakTepusyroT KIETOYHOE AP0 KAK LEHTP YIPABICHUS KU3HEIEATEIbHOCTBIO 18.10 Crp 42
KJICTKH; CTPYKTYPBHI siapa (saepHast 00071049Ka, XPOMATHH, SIPHIIIKO).
15. | JIaboparopHas pabota Nel «3yuenue PaboTatoT ¢ roTOBBIMU IIpEnapaTaMy U CPAaBHUBAIOT KJIETKU PACTCHUIN 24.10 Crp 42

KJIETOK OaKTepuid, paCTCHUH U
JKUBOTHBIX HAa T'OTOBBIX
MHUKpOIpernaparax »

JKABOTHBIX. OaKTEepUH.




16. JlaroT onpeneneHne MOHATUIO «MUTO3». ONPENEnstoT poib KIETKH B 25.10 Crtp 46
MHOTOKJIETOYHOM opranusme. Pa3bscHsIOT noHsTHe 0 AudPepeHInpoBKe KIETOK
JleneHue KIeTKH MHOTOKJIETOYHOTO oprann3Ma. KpaTko OnuchIBalOT MUTOTUYECKUN ITHKII:
uHTepdasy, ¢pazbl MUTOTHYECKOTO JeJIeHUs U MpeoOpa3oBaHUs XPOMOCOM.
PackppIBaloT OMOJIOTHYECKUI CMBICT M 3HAYCHHE MUTO32
17. | Knerounas Teopusi CTpOEHUS XapakTepru3yrT OCHOBHBIE IMOJIOKEHUS KJIETOYHOW TEOPHH. 07.11 Ctp 51
OpPraHHU3MOB
18 [ToBTOpPSIOT, 0000IIAIOT, AHATH3UPYIOT, CPABHUBAIOT. 08.11 [ToBTOpenue
O6o0maromuii ypok 1o teme: Knemka W3y4EHHOMN
TEMBI
19. | Pa3nen 3. Pazmnoscenue u XapakTepusyroT CYIIHOCTh U (DOPMBI pa3MHOXKEHHS OpraHu3MoB. becnomnoe 14.11 Ctp 56
UHOUGUOYANILHOE pa3eumue pa3MHOXEHHE .
opzanusmoe (5 4acoB)
Becnonoe pa3MHOKEHHE OPraHU3MOB
20. XapakTepusyroT CYIIHOCTh U (POPMBI pa3MHOXKEHHS Opranu3MoB. CpaBHUBAIOT 15.11 Ctp 60
Oecrooe U MmoyioBoe pasMHOKeHUE. ONHICHIBAIOT MPOLIECC 00Pa30BaHMUS TTOJIOBBIX
[TonoBoe pa3MHOKEHUE OPTAaHU3MOB KJIETOK, BBISIBIISISL OOIIHE YEPThI IEPHOIOB TaMOTOT€HE3a, B TOM YHCIIEe MeHo3a.
OnpenensitoT NOHATUSL «KOCEMEHEHHUE» U «OTLI0I0TBOpEHUE ). PackpriBatoT
OMOJIOTHYECKOE 3HAUCHHE PA3MHOXKEHUS
21. 0O0603Ha4ar0T NepUOIbl UHIMBUAYATBHOTO PA3BUTHSA. XapaKTepU3YIOT 21.11 Ctp 66
WNupuBuyanbHOE pa3BUTHE AMOPHOHAIILHBIN TIEPUO/] PA3BUTHS U OTMCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH
MHOT'OKJIETOYHOTO OpraHu3Ma. npo0ieHns — o0pazoBaHKUE OJJTHOCIONHOIO 3apo/iblia — OJIaCTYIbI,
OMOpHOHATBHOE Pa3BUTHE racTpyJSALHUIO U opraHorenes. OnpeaessroT dTarbl JaTbHeHIIeiR
T hepeHIIMPOBKH TKaHEH, OPraHOB M CUCTEM.
22. XapakTepu3yroT MOCTIMOPHOHAIBHBIN NEPUOJT Pa3BUTHUS, €TO BOSMOXHbBIE 22.11 Crp 71
(dopMbl. Pa3bacHAIOT CYIIHOCTh HEMPSMOTO PA3BUTHUS; TIOJTHOTO U HEMOIHOTO
WunuBryabHOE pa3BUTHE mMetamopho3a. JleMOHCTPUPYIOT TOHUMaHNE OMOIOTHYECKOTO CMBICIIA PA3BHTHS C
MHOT'OKJIETOYHOTO OpraHu3Ma. MeTaMmop(o30M. XapaKkTepu3yroT MPSIMOE Pa3BUTHE U €0 MEePHOIbI
[TocTaMOprOHANBHOE pa3BUTHE (TopenpoyKTUBHBIN, PEIPOTYKTUBHBIA U TIOCTPETIPOTYKTUBHBIH); CTapeHUE.
[TpuBoaaT hopMyIMPOBKH 3aKoHa 3apobiiieBoro cxoactsa K. bapa u
O6uorenernyeckoro 3akoHa J. ['exkens u @. Miomiepa
23. | Obobmaromuit ypok 1o TemMe: [ToBTOpSIIOT, 0600IIAIOT, AHATU3UPYIOT, CPABHUBAIOT. 28.11 IToBTOpEHME
Pazmnoorcenue u unousuoyanvroe H3y4EeHHOMN
passumue opeaHusmMos TEMBI
24. | Pa3nen 4. Hacneocmeennocmo u BBISICHSIOT UCTOPUIO TE€HETHUKH, €€ Pa3BUTHE. 29.11 Ctp 78
uzmMeHnuueocms op2anuzmoe (15 gacon)
I'eneTrka Kak Hayka
25. | OCHOBHBIE NOHATHS T€HETUKU BBISICHSAIOT OCHOBHBIE NOHATHUS T€HETUKU 05.12 Crp 78




26. XapakTepu3yroT THOpUA0I0OrMUYEeCKU METOT U3yUeHHUs XapakTepa HacinenoBanus | 06.12 Ctp 80
. IPU3HAKOB
['mbGpunonoruyeckuii METoa N3y4eHus
HACIIE ICTBEHHOCTH DopmynupytoT 3akoHbl Menaens. [IpuBoasT nuTonornyeckrne 000CHOBaHUS
. 3akoHOB MeHiens. JleMOHCTpUPYIOT CIOCOOHOCTD BBIMMCHIBATH T€HOTHUIIBI
ITepBblii 3akoH MeHnens o
opranu3MoB u rameT. COCTaBISIOT CXEMbI CKPEIIMBAHUS, PEIIAI0OT MpOoCTeiInne
TeHETUYECKUE 3a/1a4H, CTPOSAT POJOCIOBHBIE.
217. Dopmynupytot 3akonbl Menaens. [IpuBoasT nuronorudeckue 000CHOBaHUS 12.12 Ctp 85
Bropoii 3akon Menzens. 3aKoH YMCTOTHI | 3aKOHOB MeHens. J[eMOHCTPpUPYIOT CIIOCOOHOCTD BBIMHMCHIBATH T€HOTHITBI
ramer opranu3MoB U rameT. COCTaBISAIOT CXEMbl CKPEIIMBAHNUS, PEIIAIOT MpocTeiine
TeHETHYECKHUE 3a/1a4H, CTPOSIT POJOCIOBHEIE.
28. Dopmynupytot 3akoHbl Menaens. [IpuBoasaT nuronoruyeckue 000CHOBaHUS 13.12 Ctp 88
Jurubpunnoe ckpemuBanue. Tperuid 3akoHOB Menens. JleMOHCTPUPYIOT CIIOCOOHOCTD BBIMHCHIBATH T€HOTHITBI
3aKoH Menzens opranu3MoB U rameT. COCTaBISAIOT CXEMbl CKPELIMBAHUS, PEIIAl0T IPOCTEHIINe
TeHETUYECKUE 3a/1a4H
29. | JIaboparopHas pabota Ne2 «Pemienue AHaJIM3UPYIOT T€HOTUH KaK CUCTEMY B3aUMOJICHCTBYIOIMX [€HOB OPraHU3Ma; 19.12 Pemenue
TeHETUYECKUX 3a]a4 ¥ aHAJIN3 OTpeneNsioT (HOPMBI B3aUMOJICHCTBHS AJJIENIbHBIX U HEaJUIEIbHBIX TEHOB 3ama4
COCTaBJIEHHBIX POJIOCTIOBHBIX)
30. | XpomocomHast Teopus dopmynupyIOT 3aK0H MopraHa u 1atl0T XapaKTePUCTHKY CIETUICHHOTO 20.12 Ctp 93
HaclecTBeHHOCTH. ClLierieHHoe HacJieI0BaHUs T'eHOB (MpU3HAKOB). OOBSICHAIOT MEXaHU3MbI XPOMOCOMHOTO
HacCJIeJIOBAaHUE IPHU3HAKOB OTIpeIeJIeHNs TI0JIA.
31. dopmynupyIOT 3aK0H MopraHa u Tatl0T XapaKTePUCTHKY CIIESTUICHHOTO 26.12 Crtp 96
Pemienune renernyeckux 3aaay HacJieI0BaHUs T'eHOB (MTpU3HAKOB). OOBSICHAIOT MEXaHU3MbI XPOMOCOMHOTO
olpeziesieHus noJa.
32 | Meronbl U3y4eHUs T€HETHKHU. XapakTepu3yrT METOJIbl TEHETUKU U COCTABIISIFOT POJIOCIIOBHBIE 27.12 Ctp 96
JlabopaTtopnast pabotaNe 3
«CocTaBiieHHE POJOCIOBHBIX
33. | 3akOHOMEPHOCTH U3MEHYUBOCTH. XapakTepu3yroT OCHOBHbIE (JOPMBI N3BMEHUYUBOCTH, MyTallUl, X 3HAYEHUE ISt 09.01 Ctp 100
HacnencTBenHast ©3MEHYMBOCTb NPAKTUKU CEJICKOT0 X03sCTBA M OMOTEXHOJIOTHH.
34 | YpoBHHM BOSHUKHOBEHHS MyTallHi. XapakTepu3yroT OCHOBHbIE (JOPMBI U3BMEHUYMBOCTH, MyTallUl, X 3HAYEHUE ISt 10.01 Crp 103
CBoiicTBa myTaruii. @aKkTopsl. NPAKTUKU CEJIbCKOT0 X03sCTBA M OMOTEXHOJIOTHH.
35. | 3aKkOHOMEPHOCTH U3MEHUYMBOCTH. XapakTepu3yrT poJib YCIOBUM BHEIIHEN CPENbl B PA3BUTHH U MTPOSIBICHUN 16.01 Crp 105
DeHoTUNnnYecKas N3MEHUYNBOCTh NPU3HAKOB M CBOMCTB. CTPOSIT BapHALlMOHHBIE PsIJIbI U KPUBBIE HOPM pEaKIuu
36. | JTaboparopHas pabota Ne 4 «M3yuenne | CTposT BapHallMOHHBIE PSJIbI U KPUBBIE HOPM PEaKIUH 17.01 Crp 105
n3MeH4uBOCTH. [TocTpoeHue
BapUAIMOHHOTO Psiia M KPUBOM»
37. [lepeunciaroT HEHTPBI IPOUCX0XKICHUS KYJIbTYPHBIX pacTeHui. [laror 23.01 Crp 111

Cenexuusi OpraHu3MoB

OIpEAENIEHUS IOHATUAM «COPT», «IIOPOJIa», «IITAMM». XapaKTEPU3yIOT METO/IbI
CEJICKIIMU paCTeHUH U KUBOTHBIX. OLIEHUBAIOT TOCTHIKEHUS U ONHMCHIBAIOT




OCHOBHBIC HaIIPaBJICHUs COBPEMEHHOM cenekunnu. OO0CHOBBIBAIOT 3HAUEHHE
CEJICKIIMH JUIsl Pa3BUTHS CENbCKOXO03MCTBEHHOTO IPOU3BOICTBA, MEIULIMHCKOM,
MUKpPOOHOJIOTUYECKOM U JPYTUX OTpaciiell IPOMBIIUIEHHOCTH

38 | O6oOmaronuii ypok 1o TeMe: [ToBTOpPSIOT, 0000IIAIOT, AHATH3UPYIOT, CPABHUBAIOT. 24.01 [ToBTOpeHME
Hacneocmeennocms u u3mMeHyu80Cmo U3y4eHHOU
Op2aHU3 MO8 TEMBI

39. | Pazoen 5 Deontoyusn sncueomnozo mupa | Xapakmepusyrom npeocmagierus OpesHUX U CPeOHe8eK08bIX 30.01 Crtp 122
Ha 3emne (12 uacos) ecmecmesoucnsimameneti 0 #cusotl npupooe. Oyenuearom npeocmasieHus 0o
Pa3Burtue O6Mona0ruM B JOAAPBUHOBCKUN | «U3HAUATBbHOU Ye1eco0OpazHoCmuy U HeUsMEeHHOCU HCUBOU NPUPOObL.
nepuos 3anomunaiom npunyunst ounapnot kraccugpuxayuu K. Jlunnes.

40. 3Hakomamcs ¢ OCHOBHbIMU NOLOACEHUAMU I8OTIOYUOHHOU Meopul 31.01 Crtp 125
Opomonnonnas teopust XK. b. Jlamapka | K. b. Jlamapxa. Xapakmepu3syrom npozpeccugnule u OuuboUHble NOIOHCEHUS

agontoyuonnou meopuu XK. b. Jlamapxa

41. OnpenenstoT TOCTUKEHUS HAYKH M TEXHOJIOTHI B KadyecTBE MPeArnockutok cmensl | 06.02 Crp 128
Hayunble 1 colnanbHO-3KOHOMUYECKHE | KPEallMOHUCTCKUX B3IVISIOB HA J)KUBYIO U HEXKHUBYIO IIPUPO/LY IBOJIOLMOHHBIMU
IPENOCHUIKH BOSHUKHOBEHHUS U NPECTaBICHUAMHU. XapaKTePU3yIOT HAyYHbIE MTPEINOCHIIKH, TIOOYIUBIIHNE
yTBEpKJIeHU 3BOMOLMOHHO yueHust U. | Y. JlapBruHa K MOMCKY MEXaHU3MOB U3MEHEHUS B KUBOU NpUpPOie. AHAIU3UPYIOT
[apBuHa AKCIEeANIMOHHBIN MaTepuan Y. JlapBuHa B KauecTBe IPEANOCHUIKH pa3padoTKU

HBOJIFOLIMOHHOW TEOPHH.

42. Vuenue Y. Jlappuna 06 HCKYCCTBCHHOM XapakrepusytoT yuenue Y. /lapBuHa 06 HCKycCTBEHHOM 0TOOpPE, (GOPMBI 07.02 Crp 131

o16ape HCKYCCTBEHHOI'0 0TOOpa U OOBSCHSIOT METObI CO37aHMs HOBBIX I0POJ]
JIOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTECHUH.

43 3armoMHHAIOT OCHOBHBIE NoJIoxkeHus Teopun Y. JlapBruHa o ecrectBeHHOM oTOope. | 13.02 Crp 135
VYuenue Y. JlapBrHa 0 €CTECTBEHHOM
oT60pe XapakTepu3yroT GopMbl 60pbOBI 32 CYLLECTBOBAHUE U MEXAHU3M €CTECTBEHHOIO

0TOOpa; MAr0T ONpeAeTICHIEe TIOHATHS «ECTECTBEHHBIH 0TOOp

44, XapakTepu3yloT KPUTEPUN BUIA: CTPYKTYPHO-()YHKIIMOHATBHBIH, 14.02 Crp 141
Bupn, ero kpurepnuu u cTpykrypa UTOTEHETUYECKU, IBOJIIOLIMOHHBIHN, 3TOJIOTUYECKUH, reorpapuueckuii u
JlaGopatopHas pabota Ne 5 PENpOaYKTUBHBINA. 3HAKOMSTCS C MyTSAMHU BUA000pa3oBaHus (reorpaguueckum u
«Mop¢onorndecKuit KpUTepruil BUIa» 9KOJIOTUIECKHM), TAFOT OIIEHKY CKOPOCTH BO3ZHUKHOBEHHST HOBBIX BH/IOB B

pa3sHOOOPa3HBIX KPYMHBIX TAKCOHAX

45. DJleMEHTApHbIE SBOTIOLHOHHBIC OOBSICHSIOT MEXaHU3MbI PENPOAYKTUBHON M30JIALNN. AHATU3UPYIOT IPUUYUHBI 20.02 Crp 144
(bakTopbI pasaeNeHHs BUOB Ha MOMYIALIH. 3arnoMHHAIOT IPUYUHBI TeHETUYECKUX

pasInYMi pa3IMYHbIX NONYJISIUKA OJTHOTO BUAA.

46. 3HaKkoMATCA ¢ popMaMu 0TOOpa JAl0T OLIEHKY CKOPOCTH BOZHUKHOBEHHSI HOBBIX 21.02 Crp 148
@DopMBbI €CTECTBEHHOTO 0TOOpa

BUJIOB B Pa3HOOOPA3HbIX KPYMHBIX TAKCOHAX
47. XapakTepu3yloT TJIaBHbIE HANPaBJICHUs OMOJIOTUYECKOM 3BOMIOIH. OTpaXkaroT 27.02 Crtp 154

I'maBubBIC HaIlpaBJICHHUA 3BOJIFOITUN

NOHMMaHHEe OMOJIOTUYECKOTO MPOrpecca Kak MPOLBETAHUS TOW HIIM HHOM
CHUCTEMAaTUYECKOM rpymbl, a OMOJIOTHYECKOro perpecca - Kak yTHeTEHHOTO




COCTOSTHUS TAKCOHA, IPUBO/IAIICE €ro K BEIMUPaHUo. J[afoT onpeieicHHe U
XapaKTePU3YIOT YT JIOCTHKCHHS OMOJIOTHYECKOT0 Tporpecca (TIaBHbIe
HATPaBIICHUS IPOTPECCUBHOM IBOIIONHH): apoMopdo3a, IAH0ATANTAIIUU H
o01el JereHepalum.

48. . [IpuBoIAT MpUMEpHI JUBEPreHIINH, KOHBEPTeHLMHU U napaienu3ma. O0bsacHsior | 28.02 Ctp 160
THITBI SBOJTIOLHORHBIX H3MEHEHHH HPHHHbI BOSHUKHOBEHHS CXO/HBIX 11O CTPYKTYpE u/unu QyHKIUSM OPTaHOB y
NpeJCTaBUTEINICH Pa3IMYHBIX CHCTEMAaTHYECKUX TPYIIIT OPTaHU3MOB. 3alIOMHHAIOT
OCHOBHBIE NPABHJIA 3BOJIIOIINH, OIICHUBAIOT PE3YJIHTATHl YBOIIOIMU
49, XapakTepusyroT CTPYKTYPHO-(YHKIIMOHAIBHYIO OpTraHU3aUI0 KUBOTHBIX, 06.03 Crtp 166
pacteHuii, rpubOB ¥ MUKPOOPTaHU3MOB KaK MPUCTIIOCOOICHUE K YCIIOBHSIM
TIpHCTIOCOBIEHHOCTS OPIrAHHAMOB — cyuiectBoBaHus. [IpUBOIAT MpUMEPBI PA3JIMYHBIX MPUCTIOCOOICHUI TUTIOBBIX
PeayISTAT NEHCTBNA eCTECTBEHHATO OpPTraHU3MOB K YCIIOBHSIM Cpe/bl. JJaloT OIEHKY THITMYHOTO TIOBEACHHUS YKUBOTHBIX
o6opa 1 3200Te O MOTOMCTBE KaK MPUCIIOCOOICHUSIM, 00ECTIEYUBAIOLITUM yenex B 6opnbe
3a cyniectBoBaHue. [[puBoasAT mpuMepsl (HU3HOIOTHIECKUX AN TaIHH.
OOBACHSIOT OTHOCUTEIIBHBIN XapaKTep MPUCIIOCOOICHUN 1 MPUBOIST IPUMEPHI
OTHOCUTEJIbHOCTH alanTaluui
50. | Jlaboparopnas pabota Ne 6 «3yuenue 07.03 Crtp 166
IPUCTIOCOOIEHHOCTH OPraHU3MOB K
cpenie OOUTaHUS
51. OBoBIaom YPoK 10 TeMe: [ToBTOpPSIOT, 0000MIAIOT, AHATH3UPYIOT, CPABHUBAIOT. 13.03 HOBTOperIe
DeonI0OYUS HCUBOMHO20 MUPA HA 3eMe H3YHICHION
TEMBI
52, XapakTepu3yroT XUMUYECKHUH, TPe10MOIOTHYECKHM (Teopus akaeMHKa 14.03 Crp 184
CoBpeMeHHbIE MPeJICTaBICHUS O A. H. Onapuna), OMOJIOTHYECKHUI U COIMATBHBIN ATAIbI Pa3BUTHS KUBOI
BO3HHUKHOBEHUH JKU3HU Ha 3eMiIe marepun. OnpenensoT pUIoreHeTHIeCKre CBI3U B XKUBOU IPUPOIE U
CPaBHHBAIOT MX C €CTECTBEHHOU Ki1accuduKaIye )KUBbIX OPraHU3MOB
53. JKH3HD B apXeliCKYIo 1 IPOTEPO3OHCKYIO XapakTepu3yroT pa3BUTHE )KU3HU Ha 3eMIie B ap7.<e17101<yro U TIPOTEPO30HMCKYIO 03.04 Crtp 192
Spy spbl. OTMEUAIOT MEPBHIE CIeIbl KU3HU Ha 3eMIle; MOSIBICHHE BCEX COBPEMEHHBIX
TTpoexr THUTIOB 6ecn03130Hvqumx YKUBOTHBIX, TIEPBBIX XOPJIOBBIX JKUBOTHBIX; PA3BUTHE
BOJIHBIX PacTeHUN
54. XapakTepu3yroT Pa3BUTHE KU3HHU Ha 3eMII€ B TAJI€030MCKYIO0 3py. OTMEUaroT 04.04 Ctp 195
KuzHp B nmaneo3oickyio 3py MOSIBJICHHUE CYXOITYTHBIX PACTEHHI; BOSHUKHOBEHHE MO3BOHOYHBIX (PBIO,
3eMHOBOJIHBIX, IIPECMBIKAIOIIAXCS).
55. | ’)Ku3Hb B ME3030MCKYIO U KallHO30MCKYyI0 | XapaKTepu3yrOT pa3BUTHE KU3HU HA 3eMJI€ B ME3030MCKYIO U KalilHO30MCKYIO 10.04 Crp 203
apy. 9pbl. OTMEUArOT MOSBJICHUE U PACTTPOCTPAHEHHE TIOKPBITOCEMEHHBIX PACTCHHIA;
56. . XapakTepu3yroT MECTO YeJIOBEKa B )KMBOH MPHUPOJIE, €T0 CHCTEMaTHYECKOe 11.04 Crp 209

[IpoucxoxaeHue yenoBeka

IMOJIOKCHHE B CUCTEME ) KUBOTHOT'O MUpaA. OTMegaroT IIPU3HAKHU U CBOICTBa
YCJIOBCKA, MO3BOJIAIONNMEC OTHCCTU €0 K pa3JIMYHbIM CUCTCMATUYCCKUM I'pyIllamM




[[apCcTBa )KUBOTHBIX. ONHCHIBAIOT CTa MM YBOIONNH YEJIOBEKA: IPEBHEHIIINX,
JPEBHUX 1 TIEPBBIX COBPEMEHHBIX JII0/IeH. PaccMaTpuBaroT 1 3aIOMHUHAIOT
NOMYJSIIUOHHYIO CTPYKTYpPY Y Buaa Homosapiens (pacsl). 3HaKOMSTCS €
MEXaHU3MOM Pacoo0pa30BaHus, OTMEUasi €AMHCTBO MPOUCXOXKIACHHS Pac.
[TpuBOAAT apryMEHTHPOBAHHYIO KPUTHUKY TEOPUH pacu3Ma

S7. | Pazoen 6 Bzaumoomnowenusn DopMyTUPYIOT OCHOBHBIC MONIOKeHUs yaeHus B. U. Bepranckoro o 6uocdepe. 17.04 Ctp 220
opzanuzma u cpeowl (9 uacos) OOBSCHSIOT HEBO3MOXKHOCTh CYIIECTBOBAHMSI )KU3HU 3a FPaHULIaMU OUOChEPHI.
Crpyxktypa 6uoctepsl. Kpyrosopor XapakTepu3yloT KOMIIOHEHTHI Onocdepsl. OnpenesstoT INaBHyo () YHKIHIO
BEIIECTB B IPUPOJIE 6unoceps! kak obecrieueHne OMOTeHHOTO KPYroBOPOTa BEIIECTB Ha IJIAHETE.
58. | Ucropus hopmupoBaHUS PUPOTHBIX OrnpenensoT U aHATM3UPYIOT MOHATHE «CPela OOUTaHUs», «IKOCUCTEMAY, 18.04 Ctp 229
COOOIIIECTB KUBBIX OPTaHU3MOB. «OMOTeO0IIeHO3», «IKOJIOTHUYECKas MUPAMUIAY», «OUOIIEHO3)
buoreonenos. buonexnos
59. ABuoTHuecKHe haKTopbl XapakTepusyroT abnotudeckue GakTopbl, HA KOHKPETHBIX TPUMeEpax 24.04 Ctp 232
JIEMOHCTPHPYIO UX 3HAYCHHE.
60. XapakTepusyroT Onotudeckue GakTopbl, HA KOHKPETHBIX IPUMEpPax 25.04 Ctp 243
Buotnueckue dakropsr JEMOHCTPHUPYIO UX 3HaUeHHE. XapaKTepu3yroT (OpMbI B3aMMOOTHOLICHUN MEXKIY
OpraHu3MamH.
61. | JTaboparopHas pabota Ne7 XapakTepu3yroT (GOpPMbI B3aUMOOTHOILIEHUH MEXly OpraHu3Mam 02.05 Crp 250
«Cocrapnenue nenen nutaHus» Ne§ «
N3yueHne u onucaHue 3K0CUCTEM CBOEH
MECTHOCTH, BBISIBJICHHE THIIOB
B3aMMOOTHOIIEHUH pa3HbIX BUJIOB B
JTAHHOHN KOCUCTEME
62. | O6obmaromuil ypoK 1o TeMe: [ToBTOpSItOT, 0600IIAIOT, AHATU3UPYIOT, CPABHUBAIOT. 15.05 IToBTOpEHME
Bzaumoomnowenus opeanusmos u M3y4eHHOU
cpeovl TEMBI
63. | [Ipupoaubie pecypchl U UX PackppIBatOT CYITHOCTH MPOIIECCOB, TPUBOISIINX K 00pa30BaHUIO MOJIE3HBIX 16.05 Ctp 273
UCIIOJIb30BaHNE MCKOIIa€MBbIX, Pa3JINYal0T HCUEpIIaeMble M HEMCUEpIaeMble PeCypChl
64. | IlocnencTBust X03s1MICTBEHHOM OnuceIBarOT BO3JAEHCTBHE KUBBIX OPIraHU3MOB Ha IUTAHETY. AHATU3UPYIOT 22.05 Crp 277
JeSITeIbHOCTH YeJIOBeKa st AHTPOIIOTeHHbIE (PaKTOPbI BO3CHCTBUS Ha OMOLIEHO3bI, TOCTIEICTBU
okpy:xaroment cpensl. [Ip.p.1 «AHaIN3 U | XO34MCTBEHHOMW JIEATEIILHOCTH YEJIOBEKA.
OLIEHKA MOCJIECTBUIA AEATEIbHOCTH
YeJIOBEKa B AKOCHCTEMAX)
65. | OxpaHa IpUPOABI U OCHOBHI PackppIBatoT mpo01eMbl paoOHaIBLHOTO MPUPOIOIOIb30BAHUS, OXPAHbI 23.05 Crp 285

paIMOHATIBLHOTO MPUPOJAONOIB30BAHUS

PUPOJIBI




PA3JIEJI 5. KPUTEPUM U HOPMbI OIIEHKW 3HAHUM u KHWMbI

@opMbI KOHTPOJIS: YCTHBIN OTBET, 1a00paTopHbIe padOThI, TECT, IPOEKT.

Kpurepun u HOpMbI OLIEHKH 3HAHUN M YMEHH 00y4al0IIMXCS 32 YCTHBIN OTBeET.

Onenka "5" craBuTCs, €C/IU YYeHHK:

1. Tloka3biBaeT riIyOOKOE€ M IOJIHOE 3HAHME M IOHHMMaHHE BCEro IPOTrPaMMHOIO Marepuaia; IOJHOE MOHMMAHUE CYLUIHOCTH pPaccMaTpHBacMbIX
MOHATHUH, IBIICHUI U 3aKOHOMEPHOCTEN, TEOPUIA,B3aNMOCBSI3EN.

2. YMeeT COCTaBUTb MOJIHBIM M TNPaBWIbHBIMH OTBET HAa OCHOBE M3Y4YEHHOIO MAaTepuaia; BbIIENATh IJIaBHbIE IOJI0KEHUS, CaMOCTOSTENIBHO
MIOATBEPK/1aTh OTBET KOHKPETHBIMU IIPUMEPaMH,

(bakTamMM; CaMOCTOSATENIBHO U apryMEHTUPOBAHO JIeNIaTh aHaAIN3, 0000IIEHUS, BHIBOIBI;
YCTAHABJIMBATh MEXIIPEAMETHbIE CBSI3U (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHUMN) U
BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKU IPUMEHSTH OJYyUYECHHbIE 3HaHUS B HE3HAKOMOW CUTYallUu;
MOCJIeIOBATENBHO, YETKO, CBSI3HO, 000CHOBAHHO M 0€30IMO0YHO H3JIaraTh y4eOHBIH MaTepuat.
YMeeT coCTaBIIATh OTBET B JIOTHYECKOU MTOCIIEOBATEIBLHOCTH C UCIIOIb30BAHUEM IIPUHATON
TEPMHUHOJIOTHH; JIeJIaTh COOCTBEHHBIE BHIBOIBL; (DOPMYIHPOBATH TOYHOE ONPEICIICHUE U
HCTOJIKOBAaHUE OCHOBHBIX MOHATUHN, 3aKOHOB, TeOpHil. MoXeT pu 0TBeTe HE MOBTOPSATH JOCIOBHO
TEKCT y4eOHMKA; U3JIaraTh, MaTepual JUTEPaTypHBIM S3bIKOM; IPABUIIBHO U 00OCTOSTENIbHO OTBEYATh
Ha JIONOJIHUTENIBHBIE BOIIPOCHI YUUTENS; CAMOCTOSITEILHO U PAllMOHAIBHO MCIIOIb30BaTh HAIJISIHbIE
0CO0Ms, CIIPaBOYHbIE MaTEPHUAIIbl, YUEOHUK, TONIOTHUTENIBHYIO JIUTEPATYPY, IEPBOUCTOUHUKHY;
MPUMEHSTH CUCTEMY YCIIOBHBIX 0003HaUEHHH MPH BEACHUH 3alMCel, COMPOBOXK/IAIOIINX OTBET;
HCIOJIb30BaTh JJIs JOKAa3aTeNIbCTBA BHIBOJIOB M3 HAOIIOEHUH U OMBITOB.

3. CamoCTOATENBHO, YBEPEHHO M 0€301IMO0YHO MPUMEHSET MOTyYeHHbIE 3HaHUS B pEILICHUH
po0GJieM Ha TBOPUYECKOM YPOBHE; IOITyCKaeT He O0jiee 0AHOr0 He04UETa, KOTOPBIN JIETKO
UCTPABIISIET IO TPEOOBAHUIO YUUTEIIS; UMEEeT HE0OX0AMMbIE HaBBIKU pabOTHI ¢ MprUdopamu,
yepTeXaMmH, CXeMaMH, rpadukamMu, KapTaMu, COYTCTBYIOIIMMHU OTBETY; 3aIIUCH, COITPOBOXKAAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ounenka "4" craBurcs, eCJId YYEeHUK:

1. IToka3bIBaeT 3HaHUS BCETO U3yYEHHOTO MPOrPaMMHOI0 MaTtepuaina. J[aét nmoyHeli u

MIPaBWJIbHBIN OTBET HAa OCHOBE M3YUYEHHBIX TEOPUH; JOMYCKAET HE3HAUNUTEIbHbIE OIIUOKH U HEJJOUETHI
IIPU BOCTIPOM3BEICHUH U3YYEHHOTO MaTepuaia, He0OJIbIINe HETOYHOCTH MPH UCIIOJIb30BAHUHU
Hay4YHBIX TEPMUHOB WJIK B BbIBOJIaX, 00001IeHUsAX U3 HaOIoAeHuid. MaTepuan nusnaraer B
OIpeIeIEHHON JIOTHYECKOH 1MOCIe0BAaTEIbHOCTH, IPU ATOM JIOIYCKAET OJIHY HErpyOyto OIIHOKY
WK He OoJiee IBYX HE0YETOB, KOTOPBIE MOXKET UCIIPABUTh CAMOCTOSATENIBHO MTPU TPEOOBAaHUU UIIH
HEOOJIBIION MTOMOIIH MPENoiaBaTeNsl; MOATBEP)KIACT OTBET KOHKPETHBIMU IIPUMEPaMU; TPABUIBHO
OTBEYAET HA JONOJHUTEIbHbBIE BOIPOCH! YUUTEIIS.

2. YMeeT caMOCTOATEIbHO BBLACIATH TJIaBHBIE [T0JIOXKEHUS B H3YYEHHOM MaTepuale; Ha

OCHOBAaHUU (PaKTOB U MPUMEPOB 0000IIATH, 1€1aTh BbIBOABL. Y CTAHABIMBATH BHYTPUIIPEIMETHbIE



CBsI3U. MOKET IPUMEHATh NOJTy4YEeHHbIC 3HAHHSI Ha MPAKTUKE B BUIOM3MEHEHHOW CUTYalNH,
cO0JII0/1aTh OCHOBHBIE TIPaBHJiIa KyJIbTYPhl YCTHON pEUH; HCIOIb30BaTh IPH OTBETE HAyYHBIC
TE€PMUHBI.

3. He obnanmaer g1ocTaTOYHBIM HABBIKOM pabOTHI CO CIIPaBOYHON JINTEPATypOH, yUeOHUKOM,
MEPBOMCTOYHUKOM (IIPAaBUIIBHO OPUEHTHPYETCSI, HO pabOTaeT MEAJICHHO).

Onenka "3" cTtaBurcs, eCJId YYeHUK:

1. YcBanBaeT 0OCHOBHOE coJiepaHue yueOHOro MaTeprasa, HO UMEeeT poOebl, He
NPEISTCTBYIOMINE JaTbHEUIIEMY YCBOCHHUIO TPOrPAMMHOT0 MaTepHaa.

2. M3naraet maTepual HECUCTEMAaTU3UPOBAHHO, )parMEHTapHO, HE BCET/Ia MOCIIEA0BATENIBHO;
MIOKa3bIBAET HEAOCTATOUYHYIO CHOPMUPOBAHHOCTH OTJCIBHBIX 3HAHUN M YMEHHH; ci1abo
apryMEHTHPYET BBIBOJIBI U 0000IIEHUS, TOITyCKAaeT OMIMOKN IPpU MX (POPMYITHPOBKE; HE UCIIOIB3YeT
B KQUECTBE JI0KA3aTeIbCTBA BBIBOIBI M 0000IIEHNS N3 HAOIIOACHHUH, ONBITOB MIIU JIOMYCKAET OUIHOKU
MIPU UX U3JI0KECHUU; TaET HEUETKHUE OIIPEICIICHUS TIOHSATHH.

3. VcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUY 3HAHUI, HEOOXOANMBIX ISl pEILICHNUs 3a/1a4
Pa3IMYHBIX THIIOB, IPAKTHYECKUX 3aJaHUI; TIPU 00BSICHEHUH KOHKPETHBIX SBJICHUH HA OCHOBE
TEOPUH M 3aKOHOB; OTBEYAET HEIOJIHO Ha BOIPOCHI YUHUTEISI HIIHM BOCIIPOM3BOAMT CO/ICPIKAHUE TEKCTA
yueOHMKa, HO HEIOCTaTOYHO TTOHUMAET OTACIbHBIC ITOJI0KEHUS, UMEIOIINE BaXKHOE 3HAYCHUE B 9TOM
TEKCTe, J0MyCKasl OJIHY-/BE rpyOble OIINOKH.

Ounenka "2" craBuTCS, €CJIU YYeHHK:

1. He ycBauBaeT 1 He pacKpbIBae€T OCHOBHOE COJIEpXKaHNUE MaTepHaia; He 3HaeT WK He

MOHWMAET 3HAYUTEIBHYIO YaCTh MPOrPAMMHOT0 MaTepraia B peesiaX MOCTaBICHHBIX BOIIPOCOB;
HE JIeJIaeT BBIBOJIOB U 0000IIEHHUH.

2. Nmeet cnabo chopMrUpoBaHHbBIE M HETIOJIHBIE 3HAHUS, HE YMEET IPUMEHSATh UX NPU PELICHUN
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHUi 110 00pasiLy.

3. IIpu oTBeTE Ha OJIMH BOMPOC JIOMYyCKAeT Oojiee IByX IrpyObIX OMHNOOK, KOTOPHIE HE MOXKET
UCTPABUTH JIAXKe IPU TIOMOLIH YUUTEIs.

KpuTtepun u HOpMBI OLICHKH 32 J1a0opaTopHbIe padoThI.

Ouenka «5» cTaBuTcs B TOM Ci1y4ae, eCJIiv y4aluics:

a) BBITIOJTHWII paboTy B MOJTHOM 00bEeMe C COOIII0IEHHEM HE00X0IUMO MOCIeA0BaTeTbHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHUI;

0) caMOCTOSTENLHO U PaIlMOHATIBHO BBIOpAN U TIOJTOTOBIII JUISL OTIBITA BCE HEOOXOAMMOE
00opyI0BaHKE, BCE OMBITHI TIPOBEIT B YCJIOBHIX U PEXKUMaX, 00SCTICUMBAIONTNX TIOTyICHUE
PE3YIBTATOB M BHIBOJIOB C HAMOOJBIIEH TOYHOCTHIO;

B) B IIPEACTABICHHOM OTYETE MPABWIHHO U aKKYPATHO BBITIOJIHWII BCE 3aITMCH, TAOTHIIHI,
PUCYHKH, YePTEXKH, Tpa(QUKH, BHIYUCICHUS U CIIEIa BBIBOIBL;

T') MPaBWJIBHO BHITIOJIHUJI aHAJIM3 TTOTPEITHOCTEH;

1) coburoian TpeboBaHUs 0€30MaCHOCTH Tpy/a.

Ouenka «4» CTaBUTCS B TOM CITy4ae, €CJIM BBITTOJTHEHBI TPEOOBAHUS K OIICHKE 5, HO:



a) OMBIT TPOBOMJIICS B YCIIOBUSAX, HE 00ECTIEUMBAIOINX JOCTATOYHOW TOYHOCTH U3MEPEHU;

0) OBLIO JOMYIICHO JBA-TPH HEJAOUYETA, HIIM HE OoJiee OTHON HEerpyOol OMIMOKH U OJTHOTO

HeJo4eTa.

Ouenka «3» cTaBUTCS, €CITH padOTa BBIMOJIHEHA HE TIOJHOCTHIO, HO 00BEM BBITIOJIHEHHOW YacTH

TaKOB, YTO MOYKHO C/I€JIaTh BBIBOJIbI, MJIH €CJIH B XOJI€ TIPOBECHHSI ONBITA U U3MEPECHHIA OBLITN

JOTYIIEHBI CIEAYIOIINE OMUOKH:

a) OIBIT MPOBOJWICS B HEPALIMOHAIBHBIX YCIOBUSIX, YTO MPUBEIIO K MOJIYYCHHUIO PE3YJIHTATOB C

OOJIBIIIEH TTOTPEITHOCTHIO,

0) wim B oT4eTe OBUTH JIOMYIIECHBI B OOIIEH CII0KHOCTH He 0oJiee IBYX OMMOOK (B 3amUCsX

€AMHUI], U3MEPEHUSX, B BEIUUCICHUAX, TpaduKax, TaOIMIaX, CXeMaxX, aHAJIM3€ MOTPEIIHOCTEH 1

T.J1.), HE PUHIUITHAILHOTO JUISl TaHHOW pabOThI XapakTepa, He TOBIUSBIINX HA PE3yIbTaT

BBLIIOJIHEHU,

B) WJIM HE BBHIMIOJHEH COBCEM WJIHM BBIIOJIHEH HEBEPHO aHAJIN3 MOTPEIIHOCTEMH,

') Wiy paboTa BHITIOJIHEHA HE MTOJIHOCTHIO, OJTHAKO 00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO

MTO3BOJISIET MTOJIYYHUTh MPABMIHHBIE PE3YJIHTATHI U BHIBOBI 110 OCHOBHBIM, TPUHIIUTTHATILHO BAXKHBIM

3aj1ayaM padoTHI.

Ouenka «2» CTaBUTCS B TOM CIIy4ae, €CIu:

a) paboTa BBITIOJIHEHA HE MOJTHOCTHIO, 1 00bEeM BHITIOTHEHHON YacTH PabOTHI HE MO3BOJISIET

C/eNaTh MPaBUIIbHBIE BBIBOIBI,

0) WM OIBITHI, U3MEPEHUS, BBIYUCICHUS, HAOTIOACHUSI POU3BOIMINCH HEMTPABUIIBHO,

B) WJIM B XOJI¢ PaOOTHI U B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUEHHBIE

B TpeOOBaHMIX K OIIEHKE «3».

B tex ciyuasix, korna ydanuiics rnokasain OpUrHHAIbHBIA U HanboJiee pariMoHaIbHBIN TTOAX0/T K

BBHITIOJTHEHUIO pa0OTHI U B Mpoliecce padoThl, HO HEe N30eXkKall TeX UM MHBIX HEeJOCTaTKOB, OI[EHKA 32

BBITIOJIHEHUE PA0OTHI IO YCMOTPEHHUIO YUUTEISI MOKET OBITh MOBBIIICHA 110 CPABHEHUIO C

yYKa3aHHBIMH BBILLIE HOPMaMH.

JlabopaTopupie pabOTHl MOTYT MPOBOJAUTHCA KaK WHIWBUIYAIBHO, TaK W JJIS Mapbl WM TPYIIBI ydamuxcs. B cBs3u ¢ TeM, 4TO OOJIBITUHCTBO
1ab0OpaTOPHBIX OMBITOB yYalllUeCs BBIOIHSIOT (JPOHTATHHO U CYIIHOCTH OMBITOB BBISICHSETCS HA YPOKE, OIIEHKH 3a UX OMHCAHHE BBICTABISATH BCEM
yqamumcs He cienyeT. ONeHKY YIeHHKY MOXKHO BBICTABHTH MPU €T0 aKTUBHOM YYacCTHHU B OOCYXKJIEHWU MaTepualia, ObICTPOM BBITIOJIHEHUH OTIBITOB,
MPaBIJIbHOM KX aHanu3e. [103TomMy 1abopaTopHbIe OMBITHI IO OMOJIOTHH OIEHUBAIOTCS BEIOOPOUHO.

Ounenka npoekra.

Breicokuii ypoBeHb - OT™MeTKa «5»

1. IIpaBMIJIBHO TIOHSATHI LI€Jb, 33124 BBIIIOJIHEHUS IPOEKTA.

2. CobumroieHa TEXHOJIOTHSI UCTIOJIHEHUS TIPOEKTA, BhIJIEPKAaHbl COOTBETCTBYIOIIHNE ITAIbI.
3. [IpoekT oopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMU.

4. ITposiBIeHBI TBOPYECTBO, MHUIIMATHBA.

5. IlpenbsBIEHHBIN OPOAYKT ACSITEIBHOCTH OTJINYAETCS BHICOKMM Kaue€CTBOM MCIIOJIHEHMS,
COOTBETCTBYET 3asIBICHHOW TEMeE.



IToBbIIeHHBIN ypoBeHb - OTMeTKA «4»

1. IIpaBUJIBHO OHSATHI LIEJb, 33/1a4H BBIIOJHEHUS TPOEKTA.

2. CobnroieHa TEXHOIOTHUS UCTIOIHEHUS MPOEKTa, STAIbI, HO JOMYIIECHb HE3HAYUTEIbHbBIC OINOKH,
HETOYHOCTU B O()OPMIICHHUU.

3. IIposiBIEHO TBOPUYECTBO.

4. IlpenbsABIECHHBIN TIPOAYKT AESATEIBHOCTA OTJIIMYAETCS BBICOKUM Ka4eCTBOM MCIIOJHEHHUS,
COOTBETCTBYET 3as1BJIEHHON TEME.

ba3oBblii ypoBenb - OT™MeTKa «3»

1. IIpaBWIJIBHO TIOHSATHI LI€Jb, 3a/1a4H BBIIIOJIHEHUS IIPOEKTA.

2. Cobnro/ieHa TEXHOJIOTHS BHITIOTHEHUS TIPOEKTa, HO UMEIOTCs 1-2 ommOKH B STanax uid B
odopmiteHUN.

3. CaMOCTOATENBHOCTh MIPOSBIICHA HA HEIOCTATOYHOM YpPOBHE.

Huskmnii ypoBenb - OTmeTka «2»

[IpoeKT He BBINOJIHEH UJTU HE 3aBEPILIEH

TecTupoBanme

OtmeTKa «5» CTaBUTCS, €CIIM YUYEHHUK BBIIOIHUI NpaBmiibHO 0T 80% 10 100% ot obmero uucna
0asioB

OtmeTKa «4» CTaBUTCS, €CIHM YUEHHUK BBIOIHMI MpaBUiIbHO OT 60 % 110 79% ot o01iero yncna
0asioB

OtMmeTka «3» CTaBUTCS, €CIIM YUEHHUK BBITOJHIII MPaBUIIbHO OT 35 % 10 59% ot obuiero yncna
0asioB

OTtMmeTKa «2» CTaBUTCS, €CIIM YUEHHUK BBIOJHUII MPaBUIIbHO MeHee 35 % oT ob1ero uucna
0asioB

WM He MPUCTYNWI K paboTe, UM He IPEICTaBUII Ha IIPOBEPKY.
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