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IMosicHuTeIbHAA 32N CKA
Pabouast mporpamma o 6moniorun Ha 2021/22 yaeOnblii ron Ay ooydaromuxcs 10 kiracca pazpaboTana Ha OCHOBAaHUU:

e ®epnepanbHoOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 ob6pazoBanuu B Poccuiickoit denepaunny;

e nmpukaza MunnpocBemenus oT 28.08.2020 No 442 «O6 yrBepxkaenun Ilopsaka opraHu3andd W OCYIIECTBIEHUS 00pa3oBaTelbHON
JeSITeIbHOCTH M0 OCHOBHBIM 00I11€00pa30BaTebHBIM MPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM Ha4dajJbHOTO OOIIEro, OCHOBHOTO OOILEro u
cpenHero o01ero oopazoBaHus» (pacupocTpaHsIeTcs Ha TpaBOOTHOIIEHUs 10 1 ceHTsops 2021 roqa);

e mpukaza MunnpocBemienus ot 22.03.2021 Ne 115 «O06 yrBepknenun [lopsiaka opraHu3ani M OCYIIECTBICHHS 00pa3oBaTENbHOM
JESATETLHOCTH TI0 OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM — O0pa3oBaTeIbHBIM IIPOrpaMMaM HadaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero obmiero oopazoBaHus» (pacmpocTpaHseTcs Ha nmpaBooTHomeHus ¢ 1 centsops 2021 roma);

e mpukaza Muno6pHayku oT 17.05.2012 Ne 413 «O6 yrBepxaeauun @I'OC cpennero od1mero oopa3zoBaHus»;

e mpukaza MunoOpazoBanuss P® or 5 mapra 2004 r. N 1089 «OO6 yrBepxkaeHHH (eaepaTbHOr0 KOMIIOHEHTA T'OCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJILHOT'O O0IIIET0, OCHOBHOTO OOIIEro U CpeaHero (MOJHOTO) 00IIero o0pa3oBaHms»;

e mnpukaza Munnpocseuieaus ot 20.05.2020 Ne 254 «O6 yrBepkaeHHH (enepatbHOro NepedyHs Y4eOHUKOB, JOMYIIEHHBIX K HUCIOJIb30BAHUIO
IpU peaqu3aliy MMEIOIIUX TOCYIapCTBEHHYIO aKKpeIUTAIMI0 0Opa30BaTENIbHBIX MPOrpaMM HadallbHOTO OOIEro, OCHOBHOTIO OOIEro, CPeaHEro
o01iero o0pazoBaHMs OPraHU3ALUSAME, OCYIIECTBISIOIUMHI 00pa30BaATENbHYIO JEATEILHOCTH.

e mpukaza MwunucrepctBa npocsemieHuss PO ot 24 centsadps 2020 1. Ne 519 «O BHeceHnM u3MeHEHUs B (eAepalbHBIN TOCYIapCTBEHHBIN
o0pa3oBaTeNbHBIA CTAaHAAPT CPEIHEro oOmero oO0pa3oBaHMs, YTBEPXACHHBIM NpHKa3oM MMHUCTEpCTBa 0O0pa3oBaHHMs W Hayku Poccuiickoi
Oenepanuu ot 17 mas 2012 1. N 413»;

e CanlluH 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKAE TPEOOBaHHUS K OPraHM3alUsAM BOCHHUTAHUS M OOYUYCHHsI, OTIbIXa U O3/I0OPOBICHHS
JIETEe U MOJIOJEKN», YTBEPKACHHBIX OCTAHOBIECHUEM TJIAaBHOTO CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urneHnvyeckue HOPMATUBBI U TPeOOBAaHUS K OOECIEUEHHIO OE30MacCHOCTH U (MiM) OEe3BPETHOCTH IS YeloBeKa
(hakTOpOB Cpenbl OOUTAaHUS», YTBEPKIECHHBIX ITOCTAHOBJICHUEM TJIABHOTO CaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IuIaHa OCHOBHOTO 00m1ero oOpa3oBanus mKkobl Ha 2021 — 2022 yyeOHBIii Tof;

e TIpOrpamMMmbI 1o Ouosoruu K yueOHuky st 10-11 kmaccoB obmeodpazoBatenbHbix yupexaennii / JI.K. bemnsies, I1.M. bopoaun, H.H. Boponiios

u ap.; nox pen. .K. bensiea, I'.M. JIpimmnna. — M.: IIpocsemenue, 2013.

Jyist peanu3anuy mporpaMMbl UCTIONIB3YIOTCs Tocobust n3 YMK (ydaeOHO-MeToIMuecKuX KOMIUIEKTOB) 1o Ouosorun 1iist 10 kiacca:
1) nns menmarora:

e YueOnuk: buonorus. 10 knacc. ba3ossriit yposens. / [I.K.benses, I'.M. v, JI.H.Ky3nerona ; mox pen. JI.K.bensesa u I'.M. Jlpimimuia.-
M.: Ilpocseenue, 2018.
2) st 00y4aromMXCs:



e YuebOnuk: buomnorus. 10 knacc. ba3oseriit yposens. / JI.K.benses, I'.M. demmmun, JI.H.Ky3nenosa ; mox pen. JI.K.bensesa u I'.M. Jlpimimuiia.-
M.: IlpocBemenue, 2018.
e PalGouas terpaas. buonorus. O6mas 6uonorus. 10-11 kmaccel. bazoserit ypoBens. O.B. Cabmuna, I'.'M. [Ipmvmmi.- M.: [Ipocsemenne, 2021.

Pabouas mporpamma coxpaHsieT aBTOPCKYIO KOHIENINIO. B Hell mpUCcyTCTBYIOT BCe pa3/iesibl U TEMBI, MOPSA0K UX CIIEIOBAHUS HE U3MEHEH.

Ha uszyuyenue ganHoro npenmMera oTBoauTcs 34 vaca (1 yac B Henero).

Texymuii KOHTPOJIb U MPOMEXKYTOUYHAsl aTTECTAllMsl y4allUXCS MO OUOJIOTMU TMPOBOAUTCS B cOOTBeTcTBHM C [lonokeHuem o mopsiake
MPOBEACHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH, IIPOMEXYTOUHOM aTTecTauu odrieoopa3zoBareabHoi mKkobl pu [ToconbsctBe Poccuu B Benrpum.

Ieau 1 3a1a9uy H3yUeHHH:

N3ydenne OMOIOTUHU Ha CTYIIEHH CpPeIHEro o0Iero oopa3oBanus Ha 6a30BOM ypOBHE HAMPABJICHO HA JIOCTIKEHUE CIICAYIOIINX MeNiel 1 3a1ay:

® OCBOGHHE 3HAHMI OO0 OCHOBHBIX OHOJOTHYECKHX TEOPHSIX, HJIEAX U TMPHUHIUIAX, SBISIOMIAXCSI COCTAaBHOM YacThbl0 COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA; O METOJaX OMOJIOTHYECKUX HAyK (LIUTOJIOTUH, TEHETUKHU, CENIEKIIMH, OMOTEXHOIOTHH, SKOJIOTHH);

® CTpPOGHHH, MHOrooOpasuM U OCOOCHHOCTAX OuocucTeM (KJIETKa, OpPraHW3M, IIOMYJISIHsS, BHJ, OHOTeoneHo3, Omocdepa); BBLIAOIINXCS
OMOJIOTMYECKUX OTKPBITHSIX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOIOTHUECKON HAYKE;

® OBIIAQJICHHEC YMEHHUSMHU XapaKTEPU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JacTH OHMOJNIOTMH; YCTAaHABIMBATH CBS3h MEXKIY Pa3BUTHEM
OMOJIOTUH H COIMAIEHO-3TUYECKIUMH, SKOJOTHYECKUMH MPOOJIeMaMH YEJIOBEYECTBA;, CAMOCTOSTEIHHO MPOBOIUTH OWOJIIOTUYECKUE HMCCIIEHOBAHUS
(nabnrofeHue, W3MepeHue, SKCIEPUMEHT, MOJEIMPOBAHHME) U TPAaMOTHO O(OPMIIATH IMOJYYEHHBIE PEe3yNbTaThl; aHAIM3UPOBATh M HCIOJIb30BATh
OMOIOTMYeCcKyYI0 HH(OPMAIINIO; TTOJIH30BATHCS OMOIOTUYECKOM TEPMUHOIOTHEH U CUMBOJIUKOM;

® pa3BUTHE IO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B TpOIlecce H3Y4YeHHs] MPOOJIEeM COBPEMEHHOMN
OMOJIOrMYeCcKON HayKH; IPOBEACHUS HKCIEPUMEHTAJIbHBIX HCCIEAOBAaHUM, pELIeHUS OWOJIOrMYECKUX 3aJay, MOJCIHUPOBAHMS OMOJIIOTUYECKUX
0OBEKTOB U MPOLECCOB;

e BOCMHTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS 3aKOHOMEPHOCTEH >KMBOW MPUPOJIBI, HEOOXOJUMOCTH OEpEKHOTO OTHOIICHHS K HEH,
COOJTIOICHUSI STUYECKUX HOPM IIPU MTPOBEICHUHN OMOJIOTMYECKUX HCCIET0BaHUI;

® UCITOJIb30BaHUE NMPUOOPETEHHBIX 3HAHUW U YMEHHUH B TTOBCEIHEBHOMN KU3HM JIJISl OIICHKU TTOCJIEICTBUI CBOCH NESATEIBHOCTH MO OTHOIIEHUIO K
OKpy>Karolien cpeae, COOCTBEHHOMY 37I0POBbIO; BHIPAOOTKHM HAaBBIKOB 3KOJOIMYECKOW KYIBTYphI; OOOCHOBAaHUS M COONIOEHHUS Mep MPOQUIaKTUKU
3aboneBanuii 1 BUY-undexun.

Coaeprkanue y4e0HOr0 Kypca
(344, 1 u B HEEMIO)
BBenenue
(1 gac)




OObeKT n3ydeHust OMoJIOTUU — KuBas mpupoaa. OTINYUTENbHbIE TPU3HAKY )KUBOW MPUPOJIBI: YPOBHEBAsI OpraHu3anus u 3Bostounsa. OCHOBHbIE
YPOBHH OpPTaHU3aLUH KUBOW pUpobl. bronornyeckue cucremsl. CoBpeMeHHast €CTECTBEHHOHAYYHAast KapTHHA MUpa. Poib 6nonornyeckux reopuii,
ujeH, TUIoTe3 B GOPMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYUYHON KapTHHBI MUPa. MeTobl TO3HAHMS JKUBOU IPHUPOIBI.

JleMoHcTpanmu. buonoruueckue cUCTEMbI. Y POBHU OPTaHU3ALMU KUBOU MPUPOIbI. METOAbI MO3HAHUS )KUBOW MTPUPOIBI
Paznen 1 KIIETKA — EJUHHULA )KUBOI'O (18 u)

Tema 1. Xumnueckuii cocTaB KJeTkH (6 4)
buonoruuecku BakHble XMMHUYECKHE 3JIeMEHThl. Heopranuueckue (MUHEpalbHbIe) coeAHeHUs. buononuMepsl. YrineBoasl, nunuasl. benku, nux
ctpoenue u GpyHkimu. HyknenHosbie KuciaoTel. AT® u qpyrue opraHnuecKue COeTMHEHUS KISTKH.

Tema 2. CTpykTypa 1 QyHKIHUH KJIETKH (5 u)
PazButue 3Hanuii o kierke. Kierounas reopus.
[uromnaszma. [lnazmarnueckas MeMOpana. DHomnazMatudeckas cetb. Komruieke ['onbmku 1 mu30coMbl. MUTOXOHIPUH, TUTACTUIBI, OPTAHOM B
IBUKEeHMs, BKIoueHus. Sapo. CtpoeHne u GyHKIHUNU XPOMOCOM.
IIpokapuOTHI U 3YKapHOTHI.
Jlabopamopusie pabomol.
JLp. Nel «I1na3zmonu3 u AeminazMoin3 B KJIETKaX KOXKHUILIBI JIYKay

Tema 3. O0ecneueHue KJIeTOK JHepruei (2 1)

OOMeH BemecTB W MpeBpalieHHUE SHEPTHMH — CBOWCTBO JKMBBIX opraHu3mMoB. Dortocuures. IIpeoOpa3zoBaHue >HEPruu CBETa B JHEPIHIO
XUMHYECKHX cBs3eil. ObecrnieueHne KIEeTOK YJHEPTHEe 3a CUeT OKUCIICHUS OpPraHMYeCKHX BEIIECTB 0€3 yJacTHs KUCIopoaa. buomornyeckoe okucieHue
P Yy4aCTUU KUCIOPOJIa.

Tema 4. Hacnencreennasi uHgopManusi u peajau3anus ee B Kjietke (4 1)

I'enernueckas undopmanus. I'en. 'enom. Y asoenune JJHK. O6pazoBanue nnpopmannonnoit PHK mo matpune JIHK. I'enernueckuit kox.
buocunTes 6€1KoB.

Bupycsl. [Ipodunakruka CITH/a.

Jemoncmpayuu
sk
CxeMpl, TaOIUIIBI, TPAHCIIAPAHTHI- U TPOCTPAHCTBEHHBIC MOJICIIN, HILUTFOCTPHUPYIOIIUE: CTpOeHHE MoJieKyn O6enkoB, Mmonekynsl JIHK, monexkyn PHK,
IIPOKAPUOTUUYECKON KJIETKH, KJIETOK XUBOTHBIX U PACTEHMH, BUPYCOB, XpoMmocoM; yaBoeHue Mousekyn JHK; Tpanckpuniuio; reHeTuueckuil Ko,
OmocuHTE3 OEIKOB; OOMEH BEIIECTB M MPEBpAIICHUs] PHEPTUU B KieTKe; ¢gorocuHTe3. JmHamuveckue mocodusi «buocunrtes Oenkay, «CTpoeHue
KJIETKI».



3HATh /TIOHUMATD

OCHOBHbLE NON0JHCEeHUs. OMOTOTMYECKUX TEOpUi (KJIETOYHAs);

cmpoenue OUOI02ULEeCKUX 00beKMOos. KIIETKU; TEHOB U XPOMOCOM,;

CYWHOCMb OUOI02UYECKUX NPOoYeccos. pa3MHOXKEHNE, IPEBPAIICHUs JHEPTUH B dKOCcHcTeMax U Ouochepe;

exnao svioarouuxcs yuenvix (P. I'yk, P.Bupxos, K. bap, M. llIneiinen, T. lIsanH) B pa3BuTHE OMOJOTMUECKON HAYKH;

OUONIOZUYECKYI0  MEPMUHONIO2UI0  TIATONOTHSI, THUAPOMUIBHBIE COEAWHEHUS, THUAPO(DOOHBIE COENWHEHUsS, MHUKPOIJIEMEHTBI, MAaKPOAJIEMEHTEHI,
YIBTPAMHUKPOAIIEMEHTBI, OHOTIONMMEPHI, TOJHUIENTH/IBI, JYKApUOTHI, MPOKAPUOTHI, TAIUIOWJHBIA HA0Op XPOMOCOM, TOMOJIOTHYHBIE XPOMOCOMBI,
JUTUTIOUTHBIA HA0Op XPOMOCOM, KapHOTHIT T€H, MATPUYHBIA CHHTE3, TPUIUIET, TPAHCKPHIIIINS, TPAHCISIHUS, BUPYC, TOMEOCTa3, OPraHU3M, METabO0IIn3M,
TMCCUMUIISALINS, OPOXKEHUE, TITMKOJIN3, aCCUMUIISIINS,

YMETh

00vsCHAMb. POJIb OWOJOTMHM B (POPMHUPOBAHWM HAYYHOTO MHMPOBO33PEHHS; BKJIaJ OHOJIOTMYECKHUX TEOpud B (OpMUpPOBaHHE COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA; €IUHCTBO KUBOUM M HEXKUBOU MPUPOJIBI, POJICTBO KUBBIX OPraHNU3MOB;

pewams dEMEHTapHbIe OMOXUMHUYECKHE 3a/1a4H;

cpasHusams: OUOIOTUIECKHE 00BEKTHI (XUMUYECKHI COCTAaB TEJ )KUBOW U HEKUBOUM MPUPOIBI) U I€TaTh BHIBOJIBI HA OCHOBE CPaBHEHMUS;

Haxooums THHOPMAIMIO O OMOJIOTHYECKUX OOBEKTaX B PA3IMUHBIX MCTOUYHHMKAX (YUEOHBIX TEKCTaX, CIIPABOYHHKAX, HAYYHO-TIOMYJISAPHBIX U3AAHUSIX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MIHTepHET) U KpUTHUYECKHU €€ OlEHUBATh;

UCIIOJIb30BATh MMPHOOPETEHHBIC 3HAHUS K YMEHHS B IIPAKTUIESCKON JACATSITHHOCTH ¥ TOBCETHEBHOM KH3HHU IS

coOmoIeHust Mep MPO(UITAKTHKH OTPABJICHUH, BUPYCHBIX M IPYTUX 3a00JIeBaHUI, IPABIJI TIOBEJCHUS B IPUPOTHON CpEee; OKa3aHUs TIEPBOM TOMOIIN
[IPY MPOCTYAHBIX U APYTUX 3a00JICBAHUIX, OTPABICHUH MTUIIICBBIMU TPOIYKTAMH;

Pasnes II PASMHOKEHHUE U PA3SBBUTHE OPI'TAHU3MOB (6 4)

Tema 5. PasmMHokeHHEe OPraHu3mMoB (3 4)
Jlenenne knetku. MuTo3. becrionoe u monoBoe pazmuoxkeHue. Meio3. O6pazoBaHue MOJOBBIX KJIETOK U OTUIOJJOTBOPEHUE.

Tema 6. UnauBuayajbHOe pa3BuTHEe OPraHu3sMoB (3 u)

3apoabIlieBoe ¥ MOCTIMOPHOHATFHOE Pa3BUTHE OPTAaHU3MOB. BIusHUE amKkorois, HUKOTHHA ¥ HAPKOTHYECKHUX BEIIECTB HA Pa3BUTHUE 3apObIIIIa
yenoBeka. OpraHu3M Kak eIMHOe LeJI0e.
Jlemoncmpayuu

CxeMbl, TaOIUIIBI, TPAHCTIAPAHTHI U Y4eOHbIE (DUITBLMBI, HILTIOCTPUPYIOIINE: IeTICHNUE KIETKH (MUTO3, MEHO03); CIIOCOOBI OECTIONOTO Pa3MHOKEHUS;
($hopMUPOBaHHE MY>KCKHX U )KEHCKHX MOJIOBBIX KJIETOK; OTUIOIOTBOPEHUE Y pACTEHUH M )KUBOTHBIX; HHIUBUyaTbHOE Pa3BUTHE OPTAaHU3MA,
B3aMMOBJIMSTHUAE YaCTeH pa3BUBAIOIIETOCS 3apobia. J[nHamudeckoe mocodue «/lenenue kiaetkn. Mutos u Merios». Copycbl KOMHATHOTO
NaropoTHHUKA (Hedpoienrca Wiv aiuaHTyma).
3HATh /IOHUMATh
CYWHOCMb OUONI02UYECKUX NPOYeCcco8. Pa3MHOXKEHHE, OTUIO0TBOPEHHUE,




OUONO2UUECKYIO MEPMUHONIOZUI0 U CUMBOIUKY IKU3HEHHBIM IMKJI, IIOJIOBOE pPa3MHOXEHHE, Oecrojioe pa3MHOXKEHHE, TaMeTOreHe3, OBOIEHE3,

CcIIepMaToreHes, OIyI0A0TBOPEHHE, IBOWHOE OIUIOIOTBOPEHUE, BHYTPEHHEE M HAPYKHOE OIJIOAOTBOPEHHE, OHTOTEHE3, IMOPHOTEHES,

YMETb

00bACHAMb. POJICTBO KUBBIX OPTaHU3MOB; OTPHUIIATEILHOE BIUSHHUE aJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIECTB HAa Pa3BUTHE 3apOJIbIIlIa YeIOBEKa;

BJIMSIHUE MYTareHOB Ha OPraHU3M YeJIOBEKa, SKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBI;

cpasnueams.: OHMONOTHYEeCKUue OOBEKTHI (3apOBIIIN YEJIOBEKA M APYTUX MIICKOMHUTAIOIINX, MOJIOBOE U OECrooe pa3MHOXKEHHE) U JIeaTh BHIBOJBI Ha

OCHOBE CPaBHECHMSI,

HaxoOoums MHGOPMAIUIO 0 OMOJIOTHYECKUX O0BEKTAX B PA3NUYHBIX HCTOUYHHKAX (YUEOHBIX TEKCTaxX, CHPAaBOUYHUKAX, HAYYHO-TIOMYJISPHBIX U3JaHUSAX,

KOMIIBIOTEPHBIX 0a3ax AaHHBIX, pecypcax VIHTepHET) U KpUTUUYECKH €€ OLICHUBATb;

HCII0JIb30BATh MPUOOPETEHHBIEC 3HAHUS U YMEHHS B PAKTUYECKON AEATEILHOCTH M TOBCETHEBHOM KHU3HU JUIA:

co0JII0IeHUSI Mep TPOGMIAKTUKN CTPECCOB, BPEAHBIX IPUBBIYEK (KypeHHE, aTKOTOJIM3M, HApKOMAaHUs ); IPaBUJI OBEJCHUS B IPUPOTHOMN Cpelie;
OLIEHKU 3TUYECKHX aCIEKTOB HEKOTOPHIX UCCIIEIOBAaHUN B 00IaCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHE, HICKYCCTBEHHOE OIUIOIOTBOPEHHE).

Pazpes II1 OCHOBBI TEHETUKHA U CEJIEKIIUHA (9 )

Tema 7. OcHOBHbIE 3aKOHOMEPHOCTH SIBJIEHU I HACJIEICTBEHHOCTH (4 )

['eHeTnka — Hayka O 3aKOHOMEPHOCTSIX HACJEICTBEHHOCTH M M3MEHYMBOCTU OpraHu3MoB. MoHOruOpuaHoe ckpemuBaHue. [lepBeiii 1 BTOpO
3akoHbl MeHnens. ['enotun w QeHotun. AJsutenbHble TeHbl. JuruOpumHoe ckpemmBanue. Tperuit 3akoH Menzaens. XpoMOCOMHasi TeOpHUs
HaclieacTBeHHOCTH. ['eHeTnka nona. [lonoseie XxpoMocombl. HacnenoBanue, CLENIIEHHOE € MTOJIOM.

IIp.p. Ne 1 «Pemienue 3neMeHTapHbIX TEHETUYECKUX 3a/1a49)»

Tema 8. 3akoHOMepHOCTH U3MEHYUBOCTH (3 )

MOI[I/I(bI/IKaI_II/IOHHaH 1 HACJICACTBCHHAA NW3MCHYUBOCTD. KOM6I/IHaTI/IBHaSI NU3MCHUYHNBOCTD. MyTaI_[I/IOHHaSI NU3MCHUYHNBOCTD. BaKOH TOMOJIOTHYECCKUX
panoB HacieAacTBeHHOM wu3MeHunBocTu H. WM. BaBuioBa. HacnencrBeHHass M3MEHUYHMBOCTH 4enoBeka. JleueHue M MIpeaynpekIeHHE HEKOTOPBIX
HaCJICACTBCHHBIX 60.]163H€I>i YCJIOBCKA.

Tema 9. 'eneTnka u cesexkuus (2 4)
OnomManHUBaHKUE KaK HayalbHBIM ATan cenekuuu. Yuenne H. M. BaBunoBa o eHTpax NpoOUCX0KACHUS KyJbTYPHBIX pacTeHul. MeToabl
COBPEMEHHOM CeNeKIMH. Y clleXy celeKuuu. ['ennas u kiierounas nHxxenepus. Kiionuposanue.

Jlemoncmpayuu

Cxewmsbl, Tabmunpl, ¢otorpaduu U repOapHbIE MaTepUaibl, WUTIOCTPUPYIOIINE: MOHOTHOPHUIHOE CKPEIIMBAHUE; TUTHOPUIHOE CKPEIIMBAHUEC
MEPEKPEeCT XPOMOCOM; HEIOJIHOE JIOMHUHUPOBAHWE; HACIEIOBAaHHUE, CICIUICHHOE C TIOJIOM; MyTaluu (pa3ludHble MOpPOJAbI COOAK, YaCTHYHBINA
albOMHU3M W HeoObIYHast (opMma JHCThEB Y KOMHATHBIX PACTEHUN, €CIM €CTh BO3MOXKHOCTb — KYJIBTYPhl MYTAHTHBIX JIMHUW JAPO30(QHIIBI);
MOIU(DHUKAITMOHHYI0 M3MEHYHBOCTB; LEHTPHl MHOT000pa3us W MPOUCXOXKICHHUS KYJIBTYPHBIX PACTCHHIA; MCKYCCTBEHHBIM OTOOp; THOpHAM3AIIHIO;



uccaenoBanuss B oOnacTu OuorexHosoruu. uHamumdeckoe mocooue «llepekpect xpomocom». CeMeHa ropoxa ¢ pa3HbIM (EeHOTHIOM (TJIAJKHE,
MOPILUHUCTBIE, )KEIIThIE, 3EJICHbIE).

3HATh /IOHUMATh

OCHOBHbIe nonoxcenus 3aKkoHOB I'.MeH1ens, 3aKOHOMEPHOCTEN N3MEHYMBOCTH;

cmpoenue 6uon02uYeckux 00beKmog: TEHOB U XpOMOCOM;

6x1a0 svioaroupuxcs yuenvix (I. Menoenv, T Mopean, H 1. Basunos, .B Muuypun) B pa3BUTHE OUOJIOTHYECKON HAYKH,

OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY T€HETHKA, T€H, TCHOTHII, N3MEHYUBOCTh, HACIICACTBEHHOCTh, ()EHOTHII, aJUICIbHBIC T€HbI, TOMO3HIOTA,
reTepo3nroTa, JOMUHAHTHBIN MPU3HAK, MOHOTHOPHUIHOE CKpEIIMBaHUE, PELIECCUBHBIN MPU3HAK, TUTHOPUIHOE CKpEIIMBaHUE, TPYIIIa CLUEIUICHUS, TEHOM,
TOMOTaMETHBIN TOJI, TeTePOraMeTHBIN T0J, HOpMa PEaKIIiH, HACICICTBEHHBIC 3a00JIeBaHMsI, CENEKIIUs, COPT, IITAMM, TIOPOAa, OMOTEXHOIOTHS, TeHHAs
WH)KEHEepUs, KIIOHUPOBAHNE, TPAHCTEHHbIE OPTaHU3MBlI,

YMETh

00vsCcHAMb. PpoNb OWoMorMM B (OPMHUPOBAHMHM HAYYHOTO MHPOBO33PEHHUS; BKJIAJl OHOJIOTHUYECKHX TEOpu B (OPMHUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHpA; OTPUIATENIFHOE BIMSHUE AIKOTOJs, HUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha Pa3BUTHE 3apOjblllia YeJIOBEKa;
BJIMSTHHE MYTareHOB Ha OPraHU3M YeJIOBEKa, SKOJOTHYecKUX ()aKTOPOB Ha OPraHU3Mbl; IPUYMHBI HAPYIIEHUN Pa3BUTUS OpPraHU3MOB, HACIEACTBEHHbBIX
3a00JIeBaHUI, MyTaIUH,
peuwiams dIeMEHTapHbIe OMOJIOTMYECKUE 3a/1a4l; COCTABIIAThH JIEMEHTAPHBIE CXEMbl CKPEUIMBaHUS

8bl167151Mb UCTOYHUKN MYTareHOB B OKpYy’Karolieil cpeie (KOCBEHHO);

cpasHusams.: OUOIOTUIECKHE OOBEKTHI, TPOIECCHI U JIeTaTh BHIBOIBI HA OCHOBE CPaBHEHUS;

AHAU3UPOBAMb U OYeHUB8AMb TI00ATbHBIE HKOJIIOTHYECKHe TPOOIEMbl M MyTH UX PEIIEHUs, MOCIEACTBUS COOCTBEHHOM JEsITETbHOCTH B OKpYKaroIei
cpene;

HaxoOoums THHOPMAIMIO O OMOJIOTHYECKUX O00BEKTaX B PA3IMYHBIX MCTOYHHMKAX (YIEOHBIX TEKCTaX, CIIPABOYHHKAX, HAYYHO-TIOMYJISAPHBIX U3AAHUSIX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax VMHTepHET) U KPUTUUYECKU €€ OIICHNUBATH;

UCHOJIb30BATh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUYECKOM NeSTETbHOCTH U IOBCEAHEBHOM KU3HU JUISA:

cOOIOICHHS Mep MPOPMIAKTHKY BPEIHBIX MPUBBIUCK (KypEeHUE, aTKOTOIU3M, HAPKOMAHWSI ); IPABUJII IIOBEJICHUSI B IPHUPOTHON CPE/IE;

OLIEHKH 3TUYECKUX aCMEKTOB HEKOTOPBIX UCCIEeI0BAaHUI B 001aCTH OMOTEXHOIOTHH (KJIOHUPOBAHHE, UCKYCCTBEHHOE OILIOI0TBOPEHHE).

TemaTnueckoe NJIAHNPOBAHUE

Ne Ha3Banue Tembl, pa3jaesna KosnuyecTBo Koauuecmeo IIpakTHyeckas 4acTb
n/n 4acos o 4acoe ¢ yuemom
paszenam, uzmenenuil J/p l/p
TEMaM
1 BBegenue 1 1




Pa3zgen I Kierka — exuHuna ;KuBoro 18 18

Tema 1. XumMHnuecKuii COCTaB KJIETKH 6 6

Tema 2. CTpyKkTypa 1 QyHKIUH KJIETKH 5 5

Tema 3. OGecnieyeHne KI1eTOK IHepruei 2 2 1

Tema 4. HacieacrBeHHasi uHpopManus u 4 4

peajam3anus ee B KJIeTKe

Paszgea II PasmMHoKeHMe M pa3BUTHE OPTAaHU3MOB 6 6

Tema 5. Pa3MHOKeHH e OPraHU3MOB 3 3

Tema 6. UnauBuayabHOe pa3BUTHE OPraHU3MOB 3 3

Pazgen III OcHOBELI reHeTHKH UM CeJIEKIINU 9 9

Tema 7. OcHOBHBbIE 3AKOHOMEPHOCTH SIBJICHHU I 4 4

HACJIeACTBEHHOCTH

Tema 8. 3akoHOMEpHOCTH U3MEHYNBOCTH 3 3

Tema 9. 'eHeTnKa U cesleKus 2 2 1
HToro 3a ron: 34 34 1 1

IlnanupyemMblie pe3yabTaThl 0CBOCHUSA Y4eOHOI0 Kypca:

N3ydenue 6M0a0TUU B OCHOBHOM LIKOJIE AAET BOZMOXKHOCTh IOCTHYD CIIETYIOIINX JUYHOCTHBIX Pe3yJIbTaTOB:

e Bocnurtanue poCCHMCKON TpaKTaHCKOW HMICHTUYHOCTH: JIOOBU M yBakeHHs K OTedecTBy, YyBCTBa TOpJOCTH 3a CBOO Pomuny;
OCO3HAHHE CBOCU DTHUYECKOU MNPpUHAJICKHOCTH; YCBOCHUC TYMAHHUCTUUYCCKUX W TPAAUIIUOHHBIX HCHHOCTGﬁ MHOT'OHAITMOHAJIBHOI'O
pOCCHIICKOT0 00111eCTBa; BOCITUTAHNUE YYBCTBA OTBETCTBEHHOCTH | J1oyra nepea PoanHoit;

e (opmupoBaHNE OTBETCTBEHHOIO OTHOIICHHUS K YUYEHHUIO, TOTOBHOCTM M CIIOCOOHOCTHM OOy4aromuxcss K CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMHM K OOYYEHHUIO W MO3HAHWIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHUIO NalbHEUIICH WHIMBHIYaTIbHON



TpaeKTOpuu 0Opa3oBaHWs Ha 0a3e OPUEHTUPOBKHM B MHpe Mnpodeccuid U NpodecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOMYHBBIX
MO3HABATCIIbHBIX HHTCPECOB;

® 3HAHHE OCHOBHBIX MIPUHIIUIIOB U MPABUJI OTHOIIEHUS K )KHBOU MPHUPOJIC, OCHOB 37J0POBOT0 00pa3a )KH3HHU;

o C(bOpMI/IpOBaHHOCTB IMMO3HABATCJIIbHBIX HWHTCPCCOB WM MOTHUBOB, HAIIPABJICHHBLIX Ha HU3YYCHHC JKUBOU nmpupoAbl; MHTCIJICKTYAJIbHBIX
YMEHUH (I0Ka3bIBaTh, CTPOUTH PACCYKACHUS, aHAJTHM3UPOBATh, JI€IaTh BBIBOBI); SCTETUYECKOTO OTHOIICHHUS K )KUBBIM O0BEKTaM;

e (OpMHUpPOBaHHE JTMYHOCTHBIX IPEICTABICHUI O IEHHOCTH TMPHUPOJBI, OCO3HAHHE 3HAYMMOCTH W OONIHOCTU TJIOOAIBHBIX MPOOIEeM
4eII0BEYECTBA;

¢ (OopMHUpPOBaHHUE YBAXUTEIHHOTO OTHOUICHUS K UCTOPUH, KYJIbType, HAIMOHAIBHBIM OCOOCHHOCTSIM M 00pa3y KM3HH JPYTrUX HApOJIOB;
TOJIEPAHTHOCTH U MUPOITIOOWS,

® OCBOCHHE COIMAIBHBIX HOPM U MPABHII TIOBEICHHUS, poJieii i (hOpM COIMATbHOMN JKU3HU B TPYIIAX M COOOIMIECTBAX, BKIIOYAs B3POCIIbIC U
COIIMAJIbHBIE COOOIIECTBA; YYacTHE B IIKOJIBHOM CaMOYINpaBlIeHUH U OOIECTBEHHOM KHU3HM B Mpe/eiax BO3PACTHBIX KOMIIETEHUUH ¢ yUETOM
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COIIMATBHBIX ¥ SKOHOMUYECKUX OCOOCHHOCTEH;

® pa3BUTHE CO3HAHHWS W KOMIIETCHTHOCTH B PEHNICHWHM MOPAJIbHBIX TPOOJIEM Ha OCHOBE JHUYHOCTHOTO BBIOOpa; (OpPMHpPOBaHUE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOT'O TIOBEJICHHS, 0CO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM ITOCTYIIKAM;

¢ (opMHUpOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHWH M COTPYJHHYECTBE CO CBEPCTHHKAMH, CTAPIIUMH M MIIAIIIAMHU B
mporecce 00pa3oBaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, YueOHO-UCCIIeIOBATENLCKOM, TBOPUECKON U IPYTHX BUIOB IE€ATEIHHOCTH;

° (bOpMI/IpOBaHI/Ie INOHMMaHHd NEHHOCTHU 3J0pOBOro H 6€3OHaCHOI‘O 06pa3a JKU3HH; YCBOCHHC IIpaBUJI HWHAWBUAYAJIBHOTO U
KOJJICKTHBHOTO O€30IIaCHOTO TOBEJCHHS B YPE3BBIYAMHBIX CUTYAIHMSIX, YIPOXKAIONIMX XH3HH M 3J0POBBIO JIFOJICH, TPABWII MOBEICHUS HA
TpaHCHOPTE M Ha J0porax; (OpMUPOBAHHE SKOJOTMYECKOW KYJIbTYpbl HA OCHOBE NMPU3HAHUS LIEHHOCTH XKM3HM BO BCEX €€ MPOSBICHUAX U
HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOLICHHS K OKPYKAIOIIEeH Cperie;

® 0CO3HAHWME 3HAYCHHUS CEMbU B JKM3HM YEJIOBEKAa W OOINECTBA; MPHHATHE IIEHHOCTH CEMEHHOW >KM3HHU; YBaXHUTEIbHOE M 3a00TIHBOE
OTHOIICHHE K YWICHAM CBOCH CEMbHU;

® Pa3BUTHE ICTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYIO0XKECTBEHHOTO HAClequsi HapoIoB Poccuu u Mupa, TBOPUYECKOU JESTENbHOCTH
ACTETUYECKOTO XapaKTepa.

MeTanpeaMeTHBIMHU pe3yJbTaTaMHM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIIEro 0Opa3oBaHMs SBIISIOTCS:

® yMEHHE CaMOCTOSTEIIHLHO OIPEICIATh LENN CBOEr0 OOy4eHHs, CTaBUTh M (OpMYIHpOBaTh JuIsd ceOs HOBBIC 3a1audl B y4&Oe u
MO3HABATEIBHOM JEATETLHOCTH, PAa3BUBATh MOTUBBI M HHTEPECHI CBOCH MO3HABATEIBHOM NESATEILHOCTH;

® OBJIAJICHUE COCTABJISAIOIIMMHU HMCCIEIOBATENbCKON M MPOCKTHON JEATENIbHOCTH, BKIIIOYasi YMEHUS BUICTH NpoOjeMy, CTaBUThH
BOIPOCHI, BBIABUraTh TUIIOTE3bI, 1aBaTh OMpPECNCHHs MOHATHIM, KiacCu()UIUPOBaTh, HAOMIOAaTh, IPOBOIUTH IKCIIEPUMEHTHI, JEIaTh
BBIBOIBI M 3aKJIFOUEHHSI, CTPYKTYPUPOBATh MaTepuai, OObsICHATD, T0Ka3bIBATh, 3AIUIIATH CBOU HJICH;

e VYMeHue paboTaTb C pa3HbIMH HCTOYHHMKAMHU OHOJIOTHYECKON HH(OpMAIMH: HAXOAUTh OHOJIOTMYECKYI0 WH(GOpPMAIHIO B
pa3NUYHBIX HUCTOYHUKAX (TeKCTe Yy4eOHMKAa, HAy4yHO- MOMYJISAPHOW JUTepaType, OWONOTHYECKUX CIIOBapsAX M CIPaBOYHHKAX),
aHAIM3UPOBATh U OIICHUBATH HH()OPMALIHUIO;



e VYMeHHEe CaMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTIKEHMS LeJied, B TOM 4Hcie Haubosnee 3(PQPeKTHUBHBIE CIIOCOOBI peIIeHus
y4eOHBIX U I03HABATENBHBIX 33/1a4;

e VYMeHHE COOTHOCUTb CBOM JEHCTBHUS C IUIAHUPYEMBIMH DE3yJbTaTaMH, OCYIIECTBIATb KOHTPOJIb CBOEH JCSATEIBHOCTH B
nporiecce JOCTHKEHUS Pe3ysbTaTa, ONpeAesaTh CIIOCOOb! IeHCTBUN B paMKaxX MPEATIOKEHHBIX YCIOBHM M TpeOOBaHMI, KOPPEKTHUPOBATD
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYallUEH;

® BIAJCHHE OCHOBAMH CaMOKOHTPOJI, CAMOOLIEHKH, MPUHATUS PEHICHUA M OCYIIECTBIECHUS OCO3HAHHOI'O BhIOOpa B y4yeOHOU U
MMO3HABATEIbHOU JEATEIbHOCTH;

° CHOCO6HOCTB BBIGI/IpaTB HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX ,Z[eﬁCTBHHX U INOCTYIIKAaX MO OTHOIICHHUIO K JKUBOH npuponae,
3I0POBBIO CBOEMY M OKPY’KAIOIIHX;

® YMCHHUC CO3JaBaTb, IPUMCHATH U HpCO6p330BBIBaTB 3HAKM W CHMBOJIbI, MOJACIN W CXEMbl JIA PEHICHUIA y‘le6HBIX n
IIO3HABAaTCIBHBIX 3aJa4,

e YMEHHE OCO3HAHHO HUCIIOJIb30BaTh PEYEBBIE CPEACTBA U NUCKYCCUM M apryMEHTAalMd CBOEH IO3ULIUU: CPAaBHHUBATH PA3HBIC
TOYKU 3PEHHUs], ApTYMEHTUPOBATh U OTCTAUBATh CBOIO TOUKY 3PCHUS;

® yMEHHE OpPraHM30BBIBATH Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO CSTEIBHOCTh C YUYHUTEIEM M CBEPCTHUKAMH, paboTaTh
WHAMBUJYaJIbHO W B TpyMIe: HaXOAWTh OOIIee peIIeHHWEe U pa3peliaTh KOHQUIMKTBI Ha OCHOBE COIVIACOBaHMS MO3MLUN U y4éra
MHTEPECOB, POPMYJINPOBATh, APTyMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

e (dopmupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIOJL30BaHUS WH()OPMAIMOHHO — KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
(KT - xomMmieTeHIINN ).

Ilpeomemnmnuie:

Yyamuecs 10JDKHBI 3HATH/TIOHUMATh:

ba3zoesuviti yposenw

- POJIb PETYISAUU B 00ECIICUEHUHN KUIHEACSITETLHOCTH U BOJIOLNH )KUBBIX CUCTEM;

- OCHOBHbIE YPOBHH OpraHU3aLUHU KHBOTO;

- OCHOBHBIE CBOMCTBA JKH3HU;

- OCHOBHBIE TIOJIOKEHUS KJIETOYHOU TEOPUH, OCOOEHHOCTH CTPOCHHS KJIIETOK Pa3HBIX MAPCTB )KUBBIX OPTaHU3MOB;
- 00 OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTAX KJICTKU U UX (PYHKIIHSIX;

- 0 OmocuHTEe3e OesKka U caMocOOpKe MaKpOMOJIEKYIT,;



- 0 MaTepUaAIbHBIX OCHOBAX HACIIEJCTBEHHOCTH;
- IPUHIUIHAIBHYIO cXeMy (DOTOCHHTE3a U €r0 KOCMHUYECKOW POJIH;

- 00 0OMEHe BeIIeCTB B KJIETKE U €r0 SHEPTeTHUYECKOM 00CCIICUCHHH;

- 0 croco0ax JeieHus KICTOK;

- 00 0COOEHHOCTSX BUPYCOB, BUPYCHBIX HHPEKIUHN U UX TPOPHIAKTHKE;

- OCHOBHBIC (PM3HOJIOTHUECKHE (PYHKIIUH YETOBEKA U OMOJIOTMYECKUI CMBICI X PEeTyJISsINY;
- OMOJIOTMYECKHI CMBICIT U OCHOBHBIE (DOPMBI Pa3MHOKEHHUSI OPTaHU3MOB;

- 00 MHIMBHUIYaJTbHOM DPAa3BUTUU OpraHU3Ma (OHTOTEeHe3€), OOpPa30BaHMU TOJOBBIX KIETOK, OIJIOJOTBOPEHHH W Ba)KHEHIIMX 3Talax OHTOTeHEe3a
MHOT'OKJIETOYHBIX;

- 0 cpesie 0OUTaHUs, OCHOBHBIX SKOJIOTUYECKHX (aKTOPaX Cpelibl U 3aKOHOMEPHOCTSX UX BIUSHHS HA OPraHU3MBI;
- OCHOBHBIE MOJIOKEHUS YUSHHSI O TIOMYJISLHUSIX, UX CTPYKTYpe, IUHAMUKE U PETYJISALUN;

- TIOHATHS O OMOIIEHO3€E, IKOCUCTEME, OMOTEOIIEHO03€ U OMOTEOXMMUIECKOM KPYTrOBOPOTE;

- TIOHATUS O MPOJYLIEHTaX, KOHCYMEHTaX U peAyleHTax, MUILEBOI MUpaMuie, TUIIEBbIX LETAX;

- 0 IpUYMHAX HU3KON YCTOMYMBOCTH arpoL€HO30B;

- 0 6uocdepe, ee OCHOBHOW (DYHKIIUU U POJIU KU3HU B €€ OCYIIECTBICHUU;

- 0 poau OmopazHooOpasus B MoiepKaHuu OnochepHOro KpyroBopoTa BEIECTB; - 3aKOHbI HacieoBaHus . Menaens, uX MUTOJIOrHYeCKHe OCHOBBI;
- OCHOBHBIE MOJIOKEHUSI XPOMOCOMHOM TEOPHH HACJIEICTBEHHOCTH; MIPEICTABICHHE O TeHE U XPOMOCOME;

- 00 U3MEHYMBOCTH U HACJIEICTBEHHOCTH KHUBBIX OPIaHU3MOB U UX MPUUNHE;

- 00 ABOJIIOIIMHY OPraHUYECKOI0 MUPA, €€ CBUAETEIhCTBAX;

- OCHOBHBIE TIOJIOKEHUSI TEOPUH ecTecTBeHHOro oroopa Y. [lapBuHa;

- OCHOBHBLIC ITOJIOKCHUA YYCHUA O BUJC U BHI[OOGpaSOBaHI/II/I;



- OCHOBHBbIE nonoxeHus yueHus A.H. CeBepiioBa 0 r1aBHBIX HalpaBJIEHUSAX YBOJIOLHMOHHOIO IPOLIECCa;

- OCHOBHBIE MOJIOKEHUS TEOPUU UCKYCCTBEHHOT0 0TO0pa Y. JlapBuHa, METOBI CENEKIMH U UX OMOJIOTHYECKHE OCHOBBI;
- OCHOBHBI€ COOBITHSI, BBIJICJIMBIINE YEJIOBEKA U3 KUBOTHOIO MHPA;

- 0 IOKOpEeHHH OHOCchephl, 00 IKOIOTHYECKUX MpoOIeMax, CTOSAIIMX B CBSA3H C ATUM Iepe/l YeTIOBEYECTBOM.
Ilosviuennwiii ypogers

- 0 IPUPOJIe YCTOWYMBOCTH HOPMAJIBHOTO OHTOTEHE3a;

- 0COOCHHOCTH KW3HH B pa3HBIX Cpeax OOUTAHMS;

- IIOHATHE 00 DKOJIOTHYECKON HUIIIE U KU3HEHHOU (opme;

- 00 MCTOIb30BaHUM TPUPOIHBIX MOMYJIALUN U NEPCIEKTUBAX UX UCIOJIb30BaHUS B OyIyIeM;

- 0 CYKIIECCHH KaK MOCJIEeI0BATEIbHOCTA CMEHSIOIUX APYT IPyTra cOOOIIecTB, 00eCTIeYNBAIONINX 3aMBbIKAHUE KPYTOBOPOTA;
- 0 IpHPOJIE U MPOPUITAKTUKE HACIEICTBEHHBIX OOJIE3HEH;

- 0 MPOUCXOXKICHUH U OCHOBHBIX 3Taax 3BOJIOINHU KU3HU;

- 0 MECT€ YeJIOBEeKa CpeIy )KUBOTHBIX M SKOJIOTHYECKUX MPEANOCHUIKAX IPOUCX0XKICHHS YEJIOBEKA.

VYyamuecs 10JKHBI YMETh:

ba3zoewviii yposenw

- IPUMEHATH OWOJIOTUYECKUE 3HAHMS Ui OpPraHU3allii U IJIAHUPOBAHUS COOCTBEHHOTO 3I0POBOTO 00pa3a »KU3HU U JIEATEIHHOCTH, OJIaronoIyqus
CBOEH ceMbH U OJIaronpUATHOM cpeibl OOUTaHUS YEIOBEUYECTBA;

- HaxXOJIUTh OOpaTHBIE CBSI3U B IPOCTHIX CHCTEMax U OOHApYXUBATh UX POJIb B Mpolleccax UX GYHKIMOHUPOBAHUS U PA3BUTHUS;
- HaXOJIUTh B MPOSIBICHUSX KU3HEACITETbHOCTH OPraHU3MOB 00IIIEe CBOMCTBA KUBOTO;
- IOJIH30BATHCSI MUKPOCKOIIOM, TOTOBUTh U pacCMaTpPUBaTh MPOCTEHUIITNE MUKPOIIPETIapaThl;

- 0OHapyXMBaTh HAOIOJaEMbIE PETYIIATOPHBIE U3MEHEHHUS! B COOCTBEHHOM OpPraHU3Me U OOBSICHATH OMOJIOTUYECKUN CMBICIT TIPOUCXOISIIET0;



- KJ'IaCCI/I(l)I/II_[I/IpOBaTB KUBBIC OPraHU3MBI IO UX POJISIM B KPYTOBOPOTE BEUICCTB, BBIACIATE LEIIN IIMTAHUS B OKOCUCTEMAX
- IPUBOJUTH ITPUMEPLI UBMCHUYMUBOCTHU U HACJIICACTBEHHOCTHU Y paCTeHI/II\/'I " )XUBOTHBIX,

- I0Jb30BAThCS 3HAHUSAMHU IO T'€HETHKE, CENIEKUMU U (PU3MOIOTUU Ul COXPAaHEHHs MOPOAHOM YMCTOTHI AOMAIIHUX >KUBOTHBIX (CO0akK, KOIIEK,
aKBapUYMHBIX PbIO, Kyp | 1p.);

- IPUBOAUTD MIPUMEPHI MIPUCTIOCOOTICHUH Y pacTeHUI U KUBOTHBIX;

- HaXOJIUTh MPOTUBOPEUHS MEXKAY XO3sIICTBOM YeJIOBeKa M MPUPOJON U IpeyiaraTh CiocoObl UX YCTPaHEHMUS,

- 00BSACHATD U JOKa3bIBaTh HEOOXOIMMOCTh OEPEKHOTO OTHOILIEHUS K )KMBBIM OpraHU3MaM;

- HAXOJUTh OTBETHI HA MHTEPECYIOIINE UX MPAKTUUECKHE U TEOPETUUECKUE BOIIPOCHI B AOMOIHUTEIBHOM TUTEpATypeE.
Tlosviwennwiii yposens

- HaXOJIUTh, Kakue ()YHKITUU KJIETOK U UX HAPYIICHUS CKa3bIBAIOTCS HA XKU3HEACSITEILHOCTH 1[EJI0T0 OPraHu3Ma;

- HCIOJIb30BATh 3HAHUS 110 TEOPUH 3BOJIIOLMHU U SKOJIOTUU JJIs1 ONTUMAIbHOM OpraHu3anuu 60pb0bl ¢ MH()EKIIMOHHBIMU 3a00J1€BAHUSAMU, BPEAUTEIAMU
JOMAIIIHETO U MpUycaaeOHOro Xo3siicTBa.

BbINyCKHUK HAYYMTCS:

pacKphIBaTh Ha MPUMEPaX POJIb OMOJIOTUHU B (OPMUPOBAHUH COBPEMEHHOI HaydYHOW KapTUHBI MUpPA M B TPAKTUYECKOHN JIEATEIILHOCTH JIFOJICH;

MMOHUMATh U OIHKCHIBATh B3aMMOCBSI3b MEXKy €CTECTBEHHBIMU HayKaMu: OuoJioruel, pu3uKoil, XMMHeii; yCTaHaBIUBATh B3aUMOCBSI3b MIPUPOIHBIX
SIBIICHHI,

MOHUMATh CMBICII, Pa3JIMYaTh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJATAIOIIMMU OMOJOTUIECKIMHE TIOHATUSMU: KIIETKA, OPTaHu3M, BU]I,
IKocucTeMa, ouocdepa;

HCIOJIb30BaTh OCHOBHBIE METOJBl HAYYHOTO IMO3HAHWSA B YYEOHBIX OMOJIOTMYECKUX HCCIICTOBAHMSIX, MPOBOIUTH IKCIIEPUMEHTHI MO W3YYCHHIO
OMOJIOTHYECKUX OOBEKTOB U SIBIICHUH, OOBSCHITH PE3Yy/IbTAaThl IKCIIEPUMEHTOB, aHAIIM3UPOBATH UX, (DOPMYITUPOBATH BBIBOIBI;

(GhopMyIHMpOBaTh TUIOTE3Hl HA OCHOBAHHUH MPEATIOKEHHOM OMOoIorndeckoil HH(GOpMAaIUU U MpeJiaraTh BAPUAHTHI TPOBEPKU THIIOTES;

CpaBHUBATh OMOJOTHYECKUE OOBEKTHI MEXKIY COOOH TI0 3aaHHBIM KPUTEPHSIM, JIeIaTh BHIBOABI H YMO3AKIIOUCHUSI HA OCHOBE CPaBHEHUS;

00OCHOBBIBATh €MHCTBO JKUBOW M HEKUBOU MPUPOJBI, POJCTBO KUBBIX OPTaHM3MOB, B3AMMOCBSI3M OPTaHM3MOB U OKPYIKAIOIIEH Cpellbl Ha OCHOBE
OMOJIOTHYECKUX TEOPHIA;

MPUBOJIUTH TIPUMEPHI BEIIIECTB OCHOBHBIX TPYII OPTAaHUYECKUX COSAMHEHUN KIIETKH (OEIKOB, )KUPOB, YIIIEBOJOB, HYKJICHHOBBIX KHCIIOT);

pacrio3HaBaTh KJIETKU (MPOKAPHOT M SYKAPUOT, PACTCHUN W )KMBOTHBIX) TI0 ONMHCAHHIO, HA CXEMAaTHYECKHX M300paKEHHSIX; YCTAaHABIUBAThH CBSI3b
CTpoeHHS 1 (PYHKIIUN KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOOOPA3UE KIIETOK;

pacrio3HaBaTh MOIYJISAIUIO M OMOJOTHYECKUI BH] IO OCHOBHBIM MTPHU3HAKAM;



OIUCHIBATH (PEHOTHIT MHOTOKJIETOYHBIX PACTCHUN M JKUBOTHBIX 110 MOP(OIOTHIECKOMY KPHTEPHIO;

OOBSICHATH MHOT000pa3ye OpraHu3MOB, IPUMEHSIS BOJIIOLIMOHHYIO TEOPHIO;

KIaccu(uIUpoBaTh OMOJIOTHMYECKHE OOBEKTHI HAa OCHOBAHMHM OJHOTO WJIM HECKOJIbKHX CYIIECTBEHHBIX MPU3HAKOB (THUIBI IHUTAHUS, CIIOCOOBI
IBIXaHUS U pa3MHOXKEHHUs, OCOOCHHOCTH Pa3BUTHSA);

OOBSICHATH TIPUYHUHBI HACIICICTBEHHBIX 3a00JICBaHU;

BBISABIIATE USMCHYUBOCTDb Y OPraHU3MOB; O6’b$ICH$ITB MMPOABJICHUC BUIOB U3MCHUYMUBOCTHU, UCIIOJIB3Ys 3aKOHOMCPHOCTH MU3MCHUYMUBOCTU; CPABHUBATH
HACJICJICTBEHHYIO U HEHACIICCTBEHHYIO N3MEHYHBOCTb;

BBISBJISITH MOPQOJIOTHYECKUE, (PU3NOIIOTUYECKUE, TOBEICHUYCCKHE aJalTalid OPraHU3MOB K Cpele OOUTaHUS W JEHCTBUIO HKOJOTHUYECKUX
(hakTOpOB;

COCTAaBJISITh CXEMBI IICPCHOCA BCHICCTB U SHCPTHUU B SKOCUCTCME (I_IGHI/I HI/ITaHI/ISI);

MIPUBOIMTH JI0KA3aTEILCTBA HEOOXOAMMOCTH COXpAaHEHHS OMOPAa3HOOOpasus ISl YCTOHYMBOTO PAa3BUTHS M OXPAHBI OKPY)KAIOIIEH CPEIIbl;

OLIEHUBATh JJOCTOBEPHOCTh OMOJOTMYECKOW HH(OPMAIUH, MOJYYCHHOH W3 pasHBIX MCTOYHHUKOB, BBIACTATH HEOOXOAMMYIO HMH(OpMAIMIO JUIA
WCTIOJIb30BaHUS €€ B yU4EOHOM NEesITeTbHOCTH U PEIICHUH MTPAKTHYECKUX 3a71ay;

MNpEaACTaBJIATH 6I/IOJ'IOFI/I‘IGCKYIO I/IHq)OpMaI_II/IIO B BHAC TCKCTA, T216.HI/II_H>I, rpa(bI/IKa, AuarpaMMbl U ACJIATh BBIBOABI HA OCHOBAHUHU MPCACTABJICHHBIX
TaHHBIX;

OLICHUBATH POJIb ,Z[OCTI/I)I(GHI/Iﬁ T'€HCTHUKH, CCICKIINH, 6HOT€XHOJIOFI/II/I B HpaKTquCKOﬁ ACATCIIBbHOCTHU YC€JIOBEKA U B COGCTBCHHOﬁ KHN3HU,

OOBSICHATH HETATHBHOE BITUSTHHE BEIICCTB (AJIKOTO0JIsl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB) HA 3apPOJIBIIIIEBOEC Pa3BUTHE YEIIOBEKA,

OOBSICHATH TIOCIICICTBHS BIIMSIHUS MyTarcHOB;

OGBHCHHTB BO3MOXHBIC TPUYIMNHBI HACJICACTBCHHBIX 32160JI€BaHI/II>'I.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHTHCS:

JaBaTh HAYYHOE O0BsICHEHHE OMOIOTHYECKUM (paKTaM, MpoIleccam, SIBICHUAM, 3aKOHOMEPHOCTSIM, UCTIONB3Yys OMOJIOTHYECKUE TEOPUH (KIETOUYHYIO,
ABOJIIOIMOHHYIO), yueHue 0 Orochepe, 3aK0HbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYNBOCTH;

XapaKTepU30BaTh COBPEMEHHBIC HATIPABJICHHUS B Pa3BUTHU OMOJIOTHH; OIIMCHIBATH X BO3MOYKHOE MCIIOJIb30BAaHUE B TPAKTUICCKOH 1A TEILHOCTH;

CPaBHHBAThH CIIOCOOBI JIEJICHUS KIIETKU (MUTO3 U Mei03);

pemarth 3a1a4u Ha moctpoerue ¢pparmenta sropoit nenu JJHK nmo npennoxennomy pparmenty nepsoii, uPHK (MPHK) o yuactky JIHK;

peliaTh 3a/1a4u Ha OTIPE/IEICHHE KOJIHMYECTBAa XPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KIIETKAX, a TAK)KE B KIIETKAX Mepel] HauanoM AelieHus (Meiio3a
WJTM MUTO3a) ¥ TI0 €r0 OKOHYaHUH (JIJI1 MHOTOKJIETOYHBIX OPTaHHU3MOB);

pelaTth TeHEeTHYeCKHe 3aJayd Ha MOHOTHOPUIHOE CKpEIIMBAHHE, COCTABIATH CXEMbl MOHOTHOPHIIHOTO CKPEIIMBAHUS, MPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH U UCTIONIB3Ys OMOJIOTUIECKYIO TEPMHHOJIOTHIO M CHMBOITUKY;

YCTaHABIIMBATh TUI HACIIEAOBAHUS U XapaKTep MPOSBICHUS IPU3HAKA 0 3aJaHHOW CXeMe POJIOCIOBHOM, TPUMEHSISI 3aKOHBI HACIIEACTBEHHOCTH;

OLIEHUBATh PE3yJIbTAThI B3AMMOJICHCTBHSI YEJIOBEKA U OKPYIKAIOIICH CpeIbl, TPOrHO3UPOBATh BOSMOKHBIC TIOCIIECTBHS JSSITEILHOCTH YeTIOBEKA TS
CYIIECTBOBAHHUSI OTACIBHBIX OMOJIOTHYECKUX OOBEKTOB M LIEIBIX MPUPOIHBIX COOOIIECTB.



