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1. TACIIOPT ITPOT'PAMMBbI YUYEBHOM JUCHUILINHBI
C00.02.02 bBuoaorus

1.1. ObaacTh NpUMeHeHus: IPOrPaMMbl

Pabouas mporpamma yae6HoM auctumummabl COO0.02.02 bronorus sSBIsSETCs] COCTaBHOM
YacThI0O OCHOBHOW NpO(ecCHOHATBHONH 00pa3oBaTeNbHON MPOTPaMMBl  MOJUTEXHUYECKOTO
komemka punmana @PI'BOY BO «MI'TY» B cooTBeTCTBHH C (peepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CPENHETO MPO(ECCHOHAIFHOTO 00pa30BaHHUS B COOTBETCTBUHU
@I'OC CIIO no crienmansHoctu 33.02.01 dapmanus

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmero oOpazoBanus,
MPEIBABISIEMBIX K CTPYKTYpE, COJEPKAHHUIO U Pe3yJabTaTaM OCBOCHHS y4eOHOU IUCIUILIMHBI
«buonorus», B COOTBETCTBHMH C PeKOMEHIAIMsIMH TI0 OpPraHW3alH TIOJYYEHHsS] CpPEIHEro
obumiero oOpa3oBaHUs B Tpeeliax OCBOEHUS 00pa30oBaTeNbHBIX MPOrpaMM  CPEIHEro
npodecCHoHaIBbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO o0O0Iero oOpa3oBaHUs C YYETOM
TpeboBaHni (ereparbHBIX TOCYJApCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB M IOJydaeMOM
npodeccud WIM CHEUUaTbHOCTH CpPeAHEero MnpodeccuoHaIbHOro 00pa3oBaHus (MHUCHMO
JlemapTtameHTa ToCyAapCTBEHHOM MOJIMTUKM B cdepe MOAroToBKH padouux kaapo u JAI1O
MunoOprayku Poccun ot 1 mapta 2023 r. N 05-592).

1.2. MecTo AMCUHUILIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl

Huctmmummaa COQO.02.02 buonorust  siBisieTcss NpoQHIbHOW y4eOHON MUCIUILTHHOM,
KOTOpasi o0ecreynBaeT HeoOX0AUMBINA YPOBEHD s TIOATOTOBKHU OYIYIIETO CIEIHAINICTA.

1.3. Heau u 3agauyMm JUCHUILUIMHBI — TPeOOBaHMS K pe3yJibTaTaM OCBOEHUSI
AUCIHUTITHHBI

B pe3ynbpTaTe 0cBOEHUS AUCHUIUIMHBI 00Y4alOMUNACS JODKEH:

3HATh:

3 1 - 0 mecte U poiau OWOJIOTMM B CHUCTEME HAyYHOTO 3HaHWS; (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIIsl pelIeHHs )KU3HEHHBIX Mpo0OiieM;

3 2 - cozieprkaHre OCHOBOIIOJIATAIONMINX OMOJIOTUYECKUX TEOPUN U THIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTAIllMOHHOM, SBOJTIOIIMOHHOM, TPOUCXOKICHHUS )KU3HHU U YETTOBEKA;

3 3 - 0OcHOBOMOJIaraKwInue ONOJIOTHYECKUE 3aKOHBI U 3akoHOMepHOCTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, O. ['exkens, @. Mromiepa, K. bapa).

3 4 - GHOJOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY.

yMeTh:

V1-packpeiBaTh  COJEpXaHWE OCHOBOIIOJATAIONIMX OHOJIOTUYECKMX TEPMUHOB H
TIOHATHI;

VY 2 - packpbIBaTh coAepKaHHe OCHOBOIOJIATAIOMIUX OMOIOTUYECKUX TEOPUH U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, YBOJIFOLIMOHHON, TPOUCXOK/ICHUS KU3HU U YEJIOBEKA;

VY 3 - packpbiBaTh OCHOBOMOJararoiue Ouosorudeckre 3aKoHbl U 3akoHOMepHocTH (I
Mennens, T. Moprana, H.. BaBunoBa, O. I'ekkens, ®. Mromiepa, K. bapa), rpanunsr ux
MIPUMEHHUMOCTH K KUBBIM CUCTEMaM,;

VY 4 - npuMeHsATh OCHOBHBIE METO/Ibl HAYYHOTO MMO3HAHUS, UCTIOJIb3yEeMbIe B OUOJIOTUY;

Y 5 - BBIOENATH CYIIECTBEHHBIE MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U HYKAPUOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOTEOIIEHO30B U JKOCHCTEM;
OCOOCHHOCTH TPOIIECCOB OOMEHA BEIECTB U MPEBpAIICHHs DYHEPTHH B KIETKE, (OTOCHUHTE3a,
MJIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIJI0J0TBOPEHHUS,
pPa3BUTHUS U PA3MHOKEHHUS, WHINBUAYAJLHOTO Pa3BUTHUSI OpraHu3ma (OHTOreHe3a), OOphOBI 3a
CyIIeCTBOBaHHE, €CTECTBEHHOT0 0TOOpa, BUA000Opa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K
cpene OOWTaHUSA, BIUSHUS KOMIIOHEHTOB OKOCHCTEM, AaHTPOMOTCHHBIX W3MEHEHUH B
HKOCUCTEMAaX CBOECH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MpEBpaIlleHne YHEPTHH B Onocdepe;

Y 6 - mpuMeHSTh MOJTYYEeHHBbIE 3HAHHS JUISI OOBSCHEHUS OMOJOTMYECKUX IMPOIIECCOB U
SIBIICHUH, JJIs1 IPUHATHSI PAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU C IENbI0 00ecTieueHus
0€30MaCHOCTH CBOETO 3/I0POBBSI U 370POBbSI OKPYXKAIOUIUX JIOACH, COOMIOJCHHS 370POBOTO



o0pa3a *KH13HH, HOPM I'PaMOTHOTO TIOBEJICHUSI B OKPYKAIOLIEH MPUPOTHON Cpesie;

VY 7 - pemate 6MOJIOTHYECKUE 33]aYH, COCTABIIATH FCHOTHITMYECKHE CXEMbI CKPEIIMBAHUS
JUIA pa3HbIX TUIIOB HACJIENOBAaHUS IPU3HAKOB y OpPraHU3MOB, COCTaBJIATh CXEMbI IIE€pEeHOCa
BELLECTB U SHEPIUH B IKOCcHCTeMax (LENH MUTAaHUs, IIUILEBbIE CETH);

Y 8 - KpUTHUYECKH OLEHHMBATh HWHPOPMALUIO OHOJOTHYECKOTO  COAEp KaHus,
BKJIIOUYAIOLIYIO IICEBJOHAYYHbIE€ 3HAaHUSA M3 pPa3IMYHBIX HCTOYHUKOB (CPEICTBA MAacCOBOM
uHbOpMAINY, HAYYHO-TIONMYJISIPHBIE MAaTepHalibl); WHTEPIPETHPOBATh STHUYECKUE ACIICKTHI
COBPEMEHHBIX HCCIIEJJOBaHUM B OWOJIOTMM, MEAMLIMHE, OHOTEXHOJOIMH; paccMaTpuBaTh
rJ1I00aJIbHBIE YKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO0 OTHOUICHUIO K HUM
COOCTBEHHYIO MTO3HIIHIO;

Y 9 - co3maBaTh COOCTBEHHBIE INHCHMEHHBIE W YCTHBIE COOOINEHHMsS Ha OCHOBE
Oouonormuyeckod MHGOpPMALIMM U3 HECKOJBKMX HCTOYHUKOB, TIPAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.

OcBoeHnue cofepkanus yaeOHON TUCIUTUTMHBI «bHOIOTHs» 00eciedyBaeT JOCTIKEHHE
CTY/IGHTaMH CJIETYIONINX Pe3yIIbTaTOB:

JUYHOCHDIX .

— c(hOpMHPOBAHHOCTh YYBCTBA TOPJOCTH W YBaXKEHUS K UCTOPHUH H JOCTHIKCHHSIM
OTEYECTBEHHOM OHMOJIOTMUECKOW HAyKH; TPEICTABICHHUS O IIEJIOCTHON €CTeCTBEHHO- HAydHOU
KapTHUHE MHPA;

— TIOHMMAaHHE B3aHMMOCBS3HM U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, WX BIUSHUS HA
OKPYXKAIOIIYIO Cpely, SKOHOMUYECKYIO, TEXHOJIOTHYECKYIO, COMMANBHYI0O U ATHYECKYIO CQephl
JeITeTPHOCTH YeJIOBEKa;

— CHOCOOHOCTBH HMCHOJIb30BaTh 3HAHUS O COBPEMEHHOI €CTEeCTBEHHO-HAyYHOW KapTHUHE
MUpa B  oOpa3oBareilbHOM U  NpoecCHOHATbHOM  AEATEIbHOCTH;  BO3MOKHOCTH
MH(POPMAITMOHHOM CpeIbl 17151 00ecTIeueHUs MPOAYKTUBHOTO CaMO00Opa30BaHuUsI;

— BJIaJIeHUE KYJIbTYPOU MBIIUICHHS, CIOCOOHOCTh K 0000IIEHNI0, aHAIU3Y, BOCTIPUSTHIO
nH(popManuy B 00J1aCTH €CTECTBEHHBIX HayK, IOCTAHOBKE 1IEJTU U BBIOOPY MyTel €e JOCTUKEHUS
B npodeccuoHanbHOU chepe;

— CHOCOOHOCTHP  PYKOBOJCTBOBAaThCS B  CBOEH  JESITENBHOCTH  COBPEMEHHBIMH
MPUHIMIIAMUA TOJIEPAHTHOCTH, IUAlOra U COTPYAHHYECTBA; TOTOBHOCTh K B3aUMOJIEHUCTBHUIO C
KoJuieramu, paboTe B KOJIJICKTHBE;

— TOTOBHOCTH HCIOJIb30BaTh OCHOBHBIE METOJIbI 3alIUTHI OT BO3MOXKHBIX TMOCIEACTBHIA
aBapuii, karactpod, CTUXUWHBIX OCJICTBUIA;

— oOnasaHue HaBbIKaMU 0€30TacHOM paboThl BO BpeMs IPOEKTHO-UCCIEA0BATEIbCKOM U
AKCIEPUMEHTAJIBLHON NEeSTeIbHOCTH, IIPU UCIIOJIL30BAHUU J1A00PaTOPHOTO 000PYIOBAHMUS;

— CHOCOOHOCTh HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS M YMEHHUS B IMPAKTUYECKOU
NEeSITeIbHOCTH W TOBCEAHEBHOW JKU3HHM Ui COONIOJEHUS Mep NpOGUIAKTHKU OTpaBICHU,
BUPYCHBIX U JIpyrux 3a00JeBaHHI, CTPECCOB, BPEAHBIX MPUBBIYEK (KypeHUs, aIKOTOJIU3Ma,
HAapKOMAaHHHM); IPABIJI IOBEJICHUS B IPUPOJIHOM cpelie;

— TOTOBHOCTb K OKa3aHHUIO TMEpBOIl MOMOIIM MPH TpaBMaX, MPOCTYAHBIX U JIPYIHX
3a00JIeBaHUSIX, OTPABICHUSAX MMUIIEBBIMU MPOTYKTAMH;

MemanpeomMemHuvlx:

- OCO3HAHHUE COIMATBHON 3HAYMMOCTH CBOEH Mpodeccruu/crenuanbHOCTH, O0NagaHne
MOTHBAIUEN K OCYIIECTBICHUIO MPOPECCUOHANTBHOMN AEATEIHHOCTH;

— TIOBBIIIEHHE MHTEJUIEKTYaJlbHOTO YPOBHS B TPOIECCE H3YUEHHUS OHOIOTUYECKUX
SIBIICHUU; BBIJAIOLIUXCSA JOCTHKEHHUI OMOJOTHU, BOIICAIINX B OOIIEYEIOBEYECKYIO KYIbTYPY;
CIIOHBIX ¥ TIPOTUBOPEUYUBBIX MYyTeH pa3BUTHS COBPEMEHHBIX HAYUHBIX B3TIIS0B, HIEH, TEOPHIA,
KOHIIETIUH, TUNOTe3 (O CYIIHOCTH M TPOUCXOXKACHUU KU3HHU, YEIOBEKa) B XoJe PabOTHI ¢
Pa3TUYHBIMU UCTOYHUKAMH HH(OpMAIINH;

- CIIOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO €IUHOMBIIUICHHUKOB, B TOM
YHCIie C UCTOIh30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



- CMOCOOHOCTh MOHUMATh MPHHLUIBI YCTOMYUBOCTU U TPOJYKTUBHOCTH JKUBOU
OPUPOJBI, MYTH €€ HM3MEHEHHUs IOJ BIMSHHUEM aHTPOIOTCHHBIX ()aKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHalu3y IJVIOOAJBHBIX SKOJOIMYECKUX IpoOjeM, BOIPOCOB  COCTOSIHUS
OKpPY’KaIOILlel Cpe/ibl U PallMOHAIbHOIO UCIIOJIb30BaHUS IIPUPOIHBIX PECYPCOB;

— yMeHHE OOOCHOBBIBATH MECTO M pPOJb OHOJIOTHUECKUX 3HAHUH B IMPAKTHYECKOU
JESITEIbHOCTH JIIOAEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHM; ONpPENeNsTh *KUBbIE OOBEKTHI B
MPUPOJIC; MPOBOAMTH HAOIIOACHUS 33 HKOCHCTEMAMH C IENbI0 WX ONHCAHUS U BBIABICHHUA
€CTeCTBEHHBIX M aHTPOTIOICHHBIX M3MEHEHMH; HAXOIUTh W aHATU3UPOBATh HH(OPMAIHIO O
JKMBEIX 00BbEKTaX;

— CIOCOOHOCTh TMPHMEHATh OHOJOTMYECKHE W JKOJOTMYECKHE 3HaHUS JUIS aHalnu3a
MIPUKJIIAHBIX TPOOJIEM XO35ICTBEHHON NESATEIHHOCTH;

— CHOCOOHOCTP K CaMOCTOSITEIbBHOMY IPOBEJEHUIO HCCIEAOBAHUN, IOCTAaHOBKE
€CTECTBEHHO-HAYYHOI'0 AKCIEPHUMEHTA, HCIIOJIb30BAHMI0 MH(OPMAIIMOHHBIX TEXHOJIOTUH s
pelIeHNs HayYyHBIX U MPOo(EeCCHOHATbHBIX 33/1a4;

— CIHOCOOHOCTh K OILIEHKE 3THYECKUX acleKTOB HEKOTOPBIX HCCIIEOBaHUI B 00JacTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, HICKYCCTBEHHOE OTUIOJIOTBOPEHUE);

npeoMemHbix:

— c(opMHUPOBAHHOCTH TPEACTABICHUA O POJIM W MECT€ OHOJIOTHH B COBPEMEHHOM
HAayyHOM KapTHHE MHpa; NOHMMAaHUWE pOJM Ouonoruu B (HOPMUPOBAHUU KpYyro3opa H
(YHKIIMOHATBHOM IPaMOTHOCTH JJIsl peLIEHUS MPAKTUYECKUX 3a]1a4;

— BJI3/ICHHE OCHOBOIMOJAralMMU MOHATUSIMU U TPEACTABICHUSMHU O KUBOM MpuUpoJe,
€e YpPOBHEBOH oOpraHu3alMd U SBOJIOIMH;, YBEPEHHOE TOJb30BaHUE OHOJOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMM METOJAMHM HAy4YHOTO [IO3HAHUS, HWCHOJIb3YyEMBIMU IIPH
OMOJIOTMYECKUX HCCIEOBAHUAX >KUBBIX OOBEKTOB M HSKOCHUCTEM: OMHCAHHEM, H3MEPEHUEM,
MpoBe/IeHUEM HaOII0ACHUI; BBISIBICHHE U OLICHKAa aHTPOIIOT€HHBIX U3MEHEHU B PUPOJIE;

— ¢(hOpMHUPOBAHHOCTh YMEHUN OOBSICHITH PE3YNIbTAThl OMOJOTUYECKUX SKCIIEPUMEHTOB,
pelIaTh MeMeHTapHble OMOJIOTHYECKUE 3aJauu;

— c(hOpMHUPOBAaHHOCTh COOCTBEHHOW TO3MLIMHM 10 OTHONICHHIO K OHOJIOTMYECKOM
nH(pOpMaLIKH, [TOJIy4aeMOU U3 pa3HbIX UCTOUYHUKOB, INI00ATBLHBIM 3KOJOTHYECKUM IIpobdiieMaM U
IIYTSIM UX PELICHUS.

Komnerennuu oOy4yawomerocs, ¢opmMmupyembie B  pe3yJbTare  OCBOEHUS
AUCHHUILIAHBI:

OO0pazoBarenbHasi U BOCIUTATENbHAS JEATEIbHOCTh HampaBjieHa Ha (OPMUPOBAHUE Y
oOyuaronuxcs CaeayonnX KOMIeTeHIIN:

OK O01. Beibuparh cnocoObl pemeHus 3aaad MpoQecCHOHANBHON AesSTeTbHOCTU
MIPUMEHUTEIIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Mcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IOKMCKA, aHAIM3a M HHTEpPIpETaluu
uHdopMalud U HUHPOPMAIIMOHHBIE TEXHOJOTHH JUIS BBIMIOJHEHUS 3a7ad MpodecCHOHaIbHOM
NEeSATEIIbHOCTH;

OK 04. 3¢ dexkTuBHO B3aMMOEHCTBOBATH U padOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 07. CopeiicTBoBaTb COXpPaHEHUIO OKpYXKarolleld cpenpl, pecypcocOepexeHuto,
MPUMEHATh 3HaHUS 00 W3MEHeHMH KJIMMaTa, NPUHIUIB OepekKIMBOrO MPOU3BOJICTBA,
3¢ dEeKTUBHO JeCTBOBATH B YPE3BBIYANHBIX CUTYAIINSX;

1.4. Konu4yecTBO 4acoB HA OCBOECHHE IPOTPAMMBI:

MakcUMallbHas yueOHasi Harpyska oOydaromerocst — 140 yacos, B TOM 4ucie:

oOsi3aTenbHas ayIuTOpHas yueOHas Harpyska odyuatomerocs — 120 gacos,

IIPOMEXYyTOYHas aTrTectanus — 20 4acos.



2. CTPYKTYPA U COAEP)KAHUE OBPA3OBATEJBbHON U BOCIIUTATEJIBHON
JEATEJBHOCTH IO PEAJIM3AIIMA YYEBHOM JUCITATLIAHBI

C00.02.02 BUOJIOI'UsA

2.1 O0beM THCHUILUIMHBI M BH/IbI Y4e0HOI padoThl

N Bcero Cemectp

Buja yuyeoHoii paboTbi YACOB. 1 )
AyIUTOpHBIE 3aHATHS (BCEro) 120 38 82
B ToMm unce:
Jlexuu (JI) 74 22 52
[Tpaktuyeckue 3austus (113) 32 16 16
Cemunaps! (C) - - -
JlabopaTtopusie padoTs (JIP) 14 - 14
CamocrosiTesbHas padora cryaentos (CPC) (Bcero) - - -
B TOM YHCJIC HHIUBHYATLHBIN TPOSKT - - -
Koncyabranumn - - -
®dopma NpOMEKYTOYHON aTTeCTallUU SK3aMEHbI 20 10 10

DK3aMeH DK3aMeH

OO0uiasi TPy10€eMKOCTh 140 48 92




2.2. Temarnueckuii mwiian COO0.02.02 buoJorus

KomnnuectBo uacos
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1 cemectp
Pa3nen 1. BBenenue.
1. JI1 | buonorus-Hayka o kxu3HH. CrcreMa OMOJIOrMYecKuX HayK. MeTo bl TO3HaHUS )KUBOW TIPUPOIbI 2 2 - - - -
2 12 XKusble cuctemsbl (OMOCUCTEMBI) Kak MpeAMET u3yueHus: ouonoruu. OTINYNe KUBBIX CUCTEM OT 5 5 i i
HeopraHndeckoi npuposl. CBoMCTBa M YPOBHH OpraHU3allul OMOCHUCTEM. - -
Tema 2. XuMHUYECKHUI COCTAB M CTPOEHUE KJIETKH
3 13 XUMUYECKUHN COCTaB KIETKH. Makpo-u MHUKpO3JIEeMEHTHI. Bosla 1 MUHEpAJIbHBIE BEIIECTBA. 5 5 ) )
[Toanepxanue ocMOTHYECKOT0 OajaHca. - -
4 m1 benku. AMUHOKHCIOTBHL, HE3aMEHHMbIE M 3aMEHUMbIE AMHHOKUCIOTHL. YPOBHH CTPYKTYPHI 5 i 5 i - -
OEITKOBOM MOJIEKYJIBI.
5 14 ®epmenThl U ux crpoenue. Kodepmentsl. BuramMmunbl. YrieBobl: MOHOCAXapuIbl, AUCAXAPHIBI 5 5 i i
1 nonucaxapuisl. bronoruueckre QyHKIUN yTIeBOIOB. - -
6. 15 Jlunuaer: Tpurimnepuasl, Gochomunuasl, crepoussl. ['uapodunsHo-THAPOGOOHBIE CBOMCTBA. 5 5 i i
buonoruueckue QpyHKIINH JIUIIKIOB. - -
7 13 2 Hyxneunossie kucnotel: JIHK u PHK. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue u ¢pynkunu PHK. 5 ) 2 ) - -
AT®: crpoenue u GyHKINU.
Hurtonorus — Hayka o kieTke. Metoasl u3ydeHus KieTku. KieTka Kak LeJocTHas XKuBas
8. JI6 | cucrema. OOmue OpU3HAKM KIETOK: 3aMKHYTas HapyxHas MeMOpana, Mouiekyasl JIHK kax 2 2 - - - -
TeHEeTHYECKUH armapar, CUCTeMa CHHTe3a Oelka.
Tunbr  KIeTOK:  dykKapuOTHYecKas M mpokapuotudeckas. (OcoOEHHOCTH  CTPOEHMS - -
9. I13 3 | mpokapuoTrnyeckoii kierku. Kiierounas crenka 6akrepuii. CTpoeHHE 3YKapUOTHUECKOH KIICTKH. 2 - 2 -
OCHOBHBIE OTJIIMYHS PACTUTEIIHOM, )KUBOTHOM U TpUOHON KIETKH.
10. | ma HOBerHOCTHLIe“CprKTprI kierok. [lnasmarudeckass memOpaHa, e€ CBOWCTBA M (PyHKIMH. 5 i 2 i - -
Hutornasma u e€ oprasouapl. OgHomeMOpanHble opranou sl kinetku: JIIC, anmapar [oibmky,




JIN30COMBI. HOHyaBTOHOMHBIe OpraHOUAbI KIICTKU: MUTOXOHAPUH, IIJIACTHBI.

[Ipoucxosxaenne MUTOXOHIpUN U mactua. Buasl mnactua. HememOpaHHbie OpraHou/ bl KIETKH.

11. a7 2 2 -
QDyHKIMU OPraHOUAOB KIETKU. BKiroueHus.

12, 18 SAnpo — perynaropusiii neHTp kieTku. Ctpoenue siapa. XpoMocombl. TpaHCIOPT BELIECTB B ) ) ) -
KJIETKE.

Tema 3. JKusHeaeaTeJbHOCTh KIETKH.

13 19 OOMeH BelecTB, MM MeTa00JIN3M. ACCUMIIALINS U JUCCUMUIISALUS. Pob 3aKOHOB cOXpaHEHHUs 5 5 i -
BEILECTB M SHEPTrUU B NOHUMaHuU MeTabosin3Ma. Tumsl oOMeHa BEIecTB.

14 | 110 ®dotocunrte3. Pa3pl U peakuu (POTOCHHTE3a. XEMOCUHTE3. XEMOCHUHTE3UPYIONINE OaKTepuu. 5 5 ) -
3HavyeHne POTOCUHTE3a U XEMOCUHTE3a JIIS )KMU3HU Ha 3eMJIe.
DHepreTUYecKuii 0OMEH B KJIETKE U ero 3tamnbl. [ nmkonm3. bpoxkenue u ero Buapl. Kucinopomnoe -

15. | TI3 5 | okucienne, wim KieTouHoe nabixanue. OxucnurensHoe dochopunrpoBanue. IPPeKTUBHOCTD 2 - 2
SHEPreTHYecKoro oOMeHa.

16. | 36 Pealfupm MatpuuHoro cuHte3a. ['enernyeckas unpopmanusa u JJHK. I'enernueckuii kox u ero ) ) ) -
CBOMCTBa.

17. | 37 Tpanckpunius — wmarpuuablii cuaTe3 PHK. Tpancmsimus — OwocuHTe3 Oenka. DTtarbl 5 ) 5 -
TpaHcysiu. Posib pubocoM B OMOCHHTE3E OelKa.

18 | 111 Heknetounsie popmbl sxu3HH — BUPYChl. OCOOEHHOCTH CTPOCHHUS U )KU3HEHHBIHN IIUKJI BUPYCOB. 2 2 ) -
bakrepuodarm.

19 | m38 bonesnu pactenuii, JKMBOTHBIX M 4YEJOBEKa, BbI3bIBaeMble BHpycamu. [IpodunaxTtuxa 5 ) 5 -
pacnpoCcTpaHeHus: BUPYCHBIX 3a00JI€BaHUI.
IIpomexxyTouHasi aTTecTanusi B popme IK3amMeHa 10
Hroro 3a 1 cemectp 48 22 16 10

2 ceMecTp
Pa3nen 4. Pa3mHokeHHe M HHIAUBHAYAIbHOE Pa3BUTHE OPraHU3MOB

XKuznennsrii nukn kinetku. Mutepdaza m muro3. CtpoeHue xpomocoM. JIuruiouaHbii u -

20. | JI12 | rammowaHbl XpOMOCOMHBIE HA0OpBI. XpoMmaTtuibl. L[UTOJIOrHYECKHEe OCHOBBI Pa3MHOXKCHHUS U 2 2 -
VH]JIMBUIYaJIbHOTO PA3BUTHUSI OPTaHU3MOB.

21 | 113 Henenne knerku — muto3. Cragum murto3a. I[lpoueccsl, npoucxoasdiue Ha pa3HbIX CTaJAMsIX 5 5 ) -
MuTo3a. buonorndeckuii cMpica muto3a. [IporpamMupyemMas rudenb KJISTKH — anomnTo3.

22. | JIP1 | U3yuenue a3 MUTO3a B KJIETKAX KOPELIKa JIyKa 2 - - -
@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe U MoJjioBoe. Buapl Gecrosioro pa3MHOMKEHHS: -

23. | J114 | nenenue HaiBOE, MOYKOBAHHWE OJHO- M MHOTOKIETOYHBIX, CHOPOOOpa30BaHHE, BErCTATUBHOC 2 2 -

PAa3MHOXKCHHUC. I/ICKYCCTBGHHOC KIIOHUPOBAHUEC OPraHu3MoOB, €TI0 3HAUYCHHUC I CCJICKIHWH.




IlonoBoe Pa3MHOKCHHUEC, €TI0 OTIINYUA OT 0ecnoJIoro.

24.

J15

Meiio3. Craguum u mpouecchl Mmeno3a. Kpoccunrosep. buonoruueckuii cMbICi W 3Ha4Y€HHE
Meio3a. ['ameroreHes — mporecc 00pa30BaHUS TOJIOBBIX KJICTOK Y J>KHBOTHBIX. [loJIOBBIC
Keye3bl: CeMEHHUKHM M suuHukd. CrnepmaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHMUS
SHMLIEKJIETOK U criepMaTo3ouaoB. Omionorsopenue. IlapreHorenes.

25.

J116

WupuBuayansHoe pa3BuTHE (OHTOTeHE3). OMOpHOHAIBHOE pa3BUTHE (AMOpHOTEHe3). DTambl
SMOPHOHAIBHOTO PAa3BHUTHUS Y TIO3BOHOYHBIX KHUBOTHBIX: APOOJICHUE, TaCTPYIISAIHSI, OpPraHOTEHE3.
[ToctaomOproHabHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHUS: TPSIMOE, HEMpPSIMOe
(JIMYMHOYHOE).

26.

JIP 2

BrrsgBnenne u onucanne IMPHU3HAKOB CXOACTBA 3ap0)1},1mel71 YCJIOBCKA U APYIrUX MMO3BOHOYHEBIX, KaK
JA0Ka3aTCJIbCTBO UX 3BOJIOIMOHHOI'O pOJACTBA

27.

1139

PerOHYKTI/IBHOe 3J0POBEE. HOCJ’IG)ICTBI/ISI BJIMAHUSA QAJIKOI'0JIA, HHUKOTHHA, HAPKOTHYCCKHUX
BCIICCTB, 3arpsA3HCHHA CPCibl HA PA3BUTHEC YCJIOBCKA

28.

I13 10

HNuTennextyanbHas urpa «3anumarebHas OM0JIOTUsD»

Pa3zgen 5. OCHOBBI T€eHETUKH U CEJIEKIIMM.

29.

J17

[Ipenmer u 3amaun reHeTHKUA. MeTOIbl TEHETUKU. [ eHeTHYecKasi CAMBOJIMKA. 3aKOHOMEPHOCTH
HacJe0OBaHUsl NPH3HAKOB, ycTaHOBIeHHbIe [. Menaenem. MoHOTHOpHIHOE CKpEIIMBaHUE.
JurubpunHoe  ckpenBanue.  Vcmonp3oBaHWE — aHATM3UPYIOUIETO  CKpPEIIMBAHUS IS
OmpeieJICHUs TEHOTHITA OCOOH.

30.

1311

CocraBnenune HpOCTCﬁH.IPIX CXEM MOHOFI/I6pI/I,[[H01"O u I[I/II‘I/I6pI/I,Z[HOl"O CKp€IIMBaHus, PCIICHUC
TCHCTUYCCKUX 3a1a4.

3L

J118

XpoMoCOMHasl TeOpus HacieAcTBeHHOCTH. [ eHeTnueckue kapThl. I 'eHernka nona. HacnenoBanue
MPU3HAKOB, CIEIUICHHBIX ¢ ToJoM. M3MeHuMBOCTP W €€ BHIBL.  XapaKTepHCTHUKA
MOIU(DUKAITMOHHOW U3MEHYUBOCTH U €€ CBOWCTBA

32.

J19

HacnenctBennas u KOMOHMHATHBHAas W3MEHUMBOCTh. Meio3. MyTalliOHHAas W3MEHUYUBOCTbD.
Knaccudukanus wmyranuii. MyrareHHsle  ¢akTopbl. 3aKOH TOMOJIOTHYECKHX PpSAIOB B
HaclneacTBeHHoM u3MeHunBocty H. M. BaBunosa.

BuesgepHas HacieICTBEHHOCTb M M3MEHUMBOCTh. ['eHeTmka uenoBeka. COBpEMEHHOE
ompeseneHue renotuna. HacnencrseHHbie 3a0071eBaHUS YETOBEKA.

33.

JI20

CTBOJIOBBIE KIIETKH. HpI/IHI_II/IHBI 300POBOTO 06pa3a KHN3HH, JHArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I n
JICUCHHUS TEHETUYECKUX OO0JIC3HEH. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHC. 3HaueHue
MEIUIIMHCKOM I'€HETUKU B MpCAOTBPAICHUHN U JICUCHUUN I'CHCTUUCCKUX 3a00JIeBaHNI YEJI0BEKa.

34.

JIP 3

Wzyuenne MoAM(UKAIMOHHOW  M3MEHYMBOCTH, IIOCTPOGHHE BApHALMOHHOTO psina U
BAPUALIMOHHON KPUBOU
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Cenekuusi Kak Hayka M IPOIECC. 3apOoXICHUE CENeKIHU MU JoMmecThkanusa. Yuenue H. .
BaBunoBa o0 ImeHTpax NPOHMCXOXKAECHUS M MHOrooOpasusi KyJIbTypHBIX pacTteHuil. LleHTps
MPOUCXOXKIACHUA AJOMAIIHHUX JKWUBOTHBIX. COpT, mopoaa, ImTaMM. COBpeMeHHI)IG METOAbI

35. | J21 . 2
cenekimu. OmeHka skc-tepbepa. WuOpummar. [ereposuc. AyrOpummar. VckyccTBeHHBIN
MyTareHe3 M IOJy4eHHE IOJUIUIOUAOB. JIOCTHXKEHUS CeNeKIUH pPACTEHUM, >KUBOTHBIX H
MHUKPOOPraHU3MOB.

36. | J122 | CocraBieHHE U aHATIU3 POJOCIOBHBIX YeJIOBEKA 2
buortexnonorus. I'ennas unxxenepus. Jrtamnbl coznanus pekomOunantHol JIHK u TpancrenHsix

37 | jpo3 | OPraHM3MOB. Kirerounas UHXXECHEPUSL. Kiterounsie KYJIBTYPBL.. KitonnpoBanue 5
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE M 3TUYECKUE
npoOiembl. MO — rerernyecku MOIUGUIIMPOBAHHBIE OPTaHNU3MbI.

38 | 1P 4 BrisiBnenue MyrareHoB B OKpYyXaroliei cpesie 1 KOCBEeHHasl OIIEHKa BO3MOYKHOTO UX 2
BJIMSIHUSL HA OPTaHU3M.

Paznen 6. IBosonuonHoe yuenue. [IpoucxoxaeHue U pa3BuTHe KHU3HN HA 3emiie

39 | J124 [IpoucxoxxaeHre W HayalbHbIE dTalbl Pa3BUTHS KU3HM Ha 3emuie. ['UnoTe3bl MPOUCXOKICHUS 2
AKHU3HH.

20. | 7125 Hcrtopus pazButus 3BOONHOHHBIX uiel. 3Hadenne padot K.JIunnes, XK.b.Jlamapka B pa3Butuu 2
ABOJIIOIIMOHHBIX HJIeH B OHoJsioTHH. DBOOIIMOHHOE yueHue Y. /[apBuHa.
[TaneonTtosornyeckue u Ouoreorpaduyeckre CBUAETENLCTBA IBOJIOLUU. IMOPUOIOTHUECKUE U

41. | J126 | cpaBHUTEIHHO-aHATOMHYCCKHE CBUJIETENHCTBA 3BOIIOLIUN. CX01CcTBO MEXaHU3MOB 2
HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJUYECKUX IyTeH y BCEX OPraHU3MOB.
MuxkposBomtonusa. EcrectBennsiii 0T60p. @opmbl ectrecTtBeHHOr0 0TO0pa. OCHOBHBIE (DOPMBI

42. | J127 | BumooOpasoBanus: reorpaduueckoe, 3Kojorudeckoe. MakpodBosomus. DOpMbl  3BOJOIHH. 2
HeobpaTumocTh 3BOJIOLUH.

43 | 13 12 [IpucnocobneHne opraHu3MoOB K pa3HbIM cpelaM oOuTaHus (BOJHOM, HA3eMHO-BO3AYIIHOM, 5
MTOYBEHHOM).

44, | JI28 | Hayunble runote3bl BO3HUKHOBEHUS J)KU3HU HA 3eMle. 2

45. | 7129 ®opMHpOBaHUE OCHOBHBIX T'PYII >KMBBIX OpraHM3MoB. Pa3BuTue kHU3HM Ha 3emie Mo 3paM U 2
MIEPHUOAAM.

46. | JIP 5 | U3ydeHue nCKOMaeMbIX OCTATKOB PACTEHUN M KHUBOTHBIX B KOJUICKIUSIX 2

Paznen 7. [Ipoucxoxaenue yeaoBeka

47. | 130 OBoJronus 4yesoBeKka. AHTPOIIOJIOrUs Kak Hayka. J[Bukymiue cuibl aHTponoreHe3a. OCHOBHBIE 2
CTa/IUU U BETBU 3BOJIIOLIMHU YEJIOBEKa.

48. | JI31 | Yenoseueckue pacsl. OcHOBHbIE Oosblve packl. YepThl NMPHCIIOCOOIEHHOCTH MpeACTaBUTENEH 2
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YEJIOBEUYECKUX pac K YCJIOBHUSIM CyllecTBOBaHUS. EnuHCTBO 4yenoBeueckux pac. Kpurtuka
pacusma.

49.

I13 13

Ananns u OLCHKA PA3JIMYHBIX TUITIOTE3 NPOUCXOKACHUS YCIIOBCKA

Pasnen 8. OCHOBBI IKOJIOTHH.

50.

JI132

Okojorus - 3a7add M pasfesbl. MeTobl IKOJOrM4ecKuX ucciaenaoBaHuil. Cpeapl oOUTaHUS
OpraHU3MOB: BOJIHAs, HA3€MHO-BO3IyIIIHAsl, [IOYBEHHAsI, BHYTPUOPraHU3MEHHAs!.
Okojnoruyeckre (akTopsl M UX Kiaccupukanus. JlecTBUE SKOJIOTMUYECKUX (PAKTOpPOB Ha
OpPraHu3MBlL.

Sl

JI133

Abuotnueckue ¢akropsl. buonormueckue putMmbl. buotnmueckue  ¢akTopbl. 3HaueHHe
OMOTUYECKUX B3aMMOJICHCTBHM JUIsl CYIIIECTBOBAHUSI OPraHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

52.

JI134

OKOJIOTMYECKUE XaPAKTEPUCTUKHU MOMYIAnni. OCHOBHBIE ITOKA3ATENH HOIYJISIIUU: YACIEHHOCT,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHUrpanus. J[MHaMuKa YUCIEHHOCTH
MIONYJISALMY U €€ PETyIISIIusL.

53.

JIP 6

Onucanue NOMyJSIIMM, HAXOAIIMXCS HAa IPaHU UCUe3HOBeHHUs (1o MaTepuanaMm «KpacHol KHUTH
PecniyOnuku Anpires»).

54.

I13 14

CocraBiieHHE CXeM TIepe1ady BEIIECTB U SHEPTUH 110 LETISIM MUTAHKS B TIPUPOTHOM
9KOCHUCTEME H B arpoIieHO3¢e

55.

I13 15

Pemenne skog0rudecKux 3aaa4d

Pa3nen 9. buocdepa.

56.

JI 35

buocdepa — rnobanmpHas skocucreMa. KpyroBopoT BaKHEWIIMX OWOTEHHBIX 3JIEMEHTOB B
ounocdepe.

S7.

JI 36

Okonoruueckue cuctembl (9kocuctemsbl). [lonsTne 00 »dKocucTreMe U OMOreoleHO3E.
OyHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCUCTeMbl. KpyroBOpoT BelIeCTB U TMOTOK SHEPrud B
skocucteme. Tpoduueckue ypoBHH d3KocucTeMbl. (OCHOBHBIE TMOKA3aTelH AKOCHCTEMBI:
OouomMacca, MPOAYKIHUS. ODKOJIOTMUECKHE MUPAMUIBL: MPOIYKIIMHU, YHUCIEHHOCTH, OHOMACCHI.
CBoiicTBa DKOCHCTEM: YCTOMYHUBOCTh, cCaMOperysiius, pa3sutue. Cykiieccus.

58.

JI37

HpI/IpOI[HLIG 9KOCHCTEMBI. DKOCHCTEMEI OSép H PCK, XBOMHOT'O HIIH MU POKOJIUCTBCHHOI'O JICCA.
AHTpOHOFCHHBIC 9KOCHUCTCMBI. AI‘pO3KOCI/ICTeMBI. yp603KOCI/ICTCMLI. buonornueckoe wu
XO3SMCTBEHHOE 3HAYCHUE arpO3KOCUCTEM H yp603KOCI/ICTCM. BI/IOpaSHOO6paSI/Ie KakK (I)aKTOp
YCTOﬁQHBOCTH OKOCHCTCM. COXpaHCHI/Ie OHOJIOTHUYECKOTO pa3Hoo6pa3I/m Ha 3emIe.

59.

I13 16

buocdepa n uenosex. M3menenuss B Ouoctepe. IlocnenctBus AesTeNbHOCTH 4YellOBeKa B
OKpyxarlel cpene. Bo3nelicTBre Npon3BOACTBEHHON IEATEIBHOCTH HAa OKPYXKAIOUIYIO CpEeNy B
oOmactu cBoeit Oymymieir npodeccun. I'moGanpHbIe HKOJOTMUECKHE MPOOIEMBl W MYTH HX
pemenusi. JlocTrykeHust OMOJIOTHU M OXpaHa IPUPOIbI.
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60. | JIP 7 | BolsiBneHHe aHTPOIIOTEHHBIX M3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH. 2 - - 2 -
IIpome:kyTouHasi arTecTanus B popme IK3amMeHa 10
Hroro 3a 2 cemectp 92 52 16 | 14 | 10
UTOIo 140 74 32 | 14| 20
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2.3. Conep:xanne yueoHoii mucuunuabl CO0.02.02 BuoJiorus

Konapl
Coaep:xanne y4eOHOro MaTepuajia, NpakTudecKue 3aHATHS, (l)OpMpreMbiX
HaumenoBanue pasaenoB O0bem | koMmeTeHUMI,
S —— CaMOCTOsITEIbHAsI Pa6oTa 00yYaroIMuXCs a2con | 0CBAHBACMLLX
3HAHMH 1
YMEHU
1 cemectp
Conepxxanue yueOHOro MaTepuasia
buonorus — Hayka o xu3Hu. Cuctema OMoJIornyeckux HayK. MeTo bl TO3HaHUS )KUBOW TIPUPO/IBL. 4
XKusble cucreMbl (OMOCHCTEMBI) KaK MPeAMET U3yueHus: 6nonoruu. OTianune 5KUBbIX CUCTEM OT
Heopranndeckoi npupo ipl. CBONCTBA M YPOBHU OpraHU3alluN OMOCHCTEM. 31,34,
Pasnen 1. Teoperuyeckue 3aHATHS 4 Vi
Beenenue. = OK 01, OK 02,
1 buosiorus — Hayka o xu3HU. Cuctema OMOJIOTHYECKUX HayK. MeTO bl TO3HAHUS KMBOW MPUPOIHI 2 OK 04, OK 07
2 Xusbie cucteMbl (OMOCUCTEMBI) KaK MPeaMET U3ydeHHus: O0nosioruu. OTIMYre KUBBIX CHCTEM OT 5
HEOpraHu4uecKou mpupoipl. CBOMCTBA U YPOBHH OPTaHHU3AIIUN OMOCHUCTEM.
IIpakTuyeckue 3aHATHS -
Tema 2. Coaep:kaHue y4eOHOro MaTepuaa 32,34
XUMHUYECKUH COCTaB U XUMHUYECKUH COCTaB KIETKU. Makpo-u MHUKpO3JIeMEHThI. Bojia 1 MUHEpaJIbHbIC BEIIECTBA. YI,V4, V5V
CTPOEHUE KIIETKH [loanepxanue ocMoTHueckoro 6anaHca. benku. AMUHOKHUCIOTBHI, HE3aMEHHUMBIE U 3aMEHUMBIE 6,Y7VY8
AMUHOKUCJIOTHL. YPOBHHM CTPYKTYphl O€IKOoBOW MOJeKynbl. @DepMEHThI U UX CTPOCHHE. OK 01, OK 02,
Kodepmentsl. Burtamunbl. YrieBonapl: MOHOCAaXapuabpl, JUcaxapuiibl W HOJUCAXapubl. OK 04, OK 07
buonoruueckue ¢yHkiuu yrieBonoB. M3yueHne KaTalUTUYECKOH aKTHMBHOCTH (epMEHTOB (Ha
mpuMepe amMmwiasbl WM Katanasbl. Jlumuael: Tpuriavuepunsl, (Gochoaumuasl, CTEPOUIBL
lunpodunbHo-ruApodoOHBIE  CcBOMicTBAa. buonornueckue QyHkuuu aunuaoB. HykienHoBbIE 20

kucnotel: JIHK u PHK. Ctpoenue u ¢pynkiun JJHK. Crpoenne u ¢pyukuun PHK. AT®: crpoenue u
¢dbyukiun. [uronorus — Hayka o kietke. MeToipl n3ydeHus kieTku. KieTka kak 1eaocTHas KuBast
cuctema. OOmMe NpU3HAKH KIETOK: 3aMKHYyTash HapyxkHas MmemOpana, monekynbl JIHK kax
TeHeTUYECKUN  ammapaT, CcucTeMa CHHTe3a Oeika. THNBI  KIETOK: JyKapuOTHYeCKas W
npokapuoTHueckas. OCOOEHHOCTH CTPOEHHUs MpOKapHOTHYeckoW KieTku. KilerouHas cTeHka
Oaktepuii. CTpoeHHe PYKapHOTHUUECKON KIeTKH. OCHOBHBIC OTJIIMYHUS PACTUTEIHHOM, KUBOTHOU H
rpubHOii kieTku. [loBepXHOCTHBIE CTPYKTYpHI KileToK. [lnasmaruueckas memOpaHa, €€ CBOICTBa U
¢byukun. [lurormasma u e€ opranouapl. OnHomemOpanHble opranouapl kinetku: DIIC, ammapar
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I'osbxu, mu30coMsl. [1oyaBTOHOMHBIE OpraHOUBI KJIETKA: MUTOXOHIPUH, TUIACTHUIBL.
[IpoucxoxxaeHrne MUTOXOHJIpUM W miuacTuld. Buapl nnactun. HemeMOpaHHbIE OpraHOWbl KIETKH.
@OYHKIMU OPraHOUJOB KIETKHU. BkitoueHus. Snpo — perynstopHblii HeHTp KieTku. CTpoeHue
sapa. XpoMocoMBl. TpaHCHOpT BelecTB B KJIETKE. [[pUroToBiIeHHE N ONIMCaHUE MUKPOIIPENApaToOB
KIETOK pacrteHud. M3yueHue CTpOEHUS KIETOK pacTeHUH, JKMBOTHBIX U OakTepuil moj
MHKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax v UX ONMCAHUE

TeopeTrudeckne 3aHATHUS 12

3 XUMHUECKHI cocTaB KIeTKH. Makpo-u MHUKpOdJIEeMeHTHI. Bo/ia 1 MuHepanbHbIE BEIIECTBA. 2

[Tonnepxanue ocmoTrueckoro OanaHca.

4 depmenTs! U ux crpoerue. KopepmenTol. ButaMuHbl. YTeBoabl: MOHOCAXapHibl, TUCaXapHibl U 2

nojmcaxapuabl. bronornyeckue pyHKIMM yriieBOIOB.

5 Jlunuapl: Tpurauuepusl, Gochoaunuabl, crepouasl. I uapodpmibHo-ruapodoOHBIE CBONCTBA. 2

buosornueckune GyHKITUU JTUTUIAOB.

6 Iluronorms — Hayka o KieTke. MeToasl M3ydeHHUs KIeTkd. KileTka Kak IIeIOCTHas >KUBas 2

cucrema. OOuMe NpU3HAKM KIETOK: 3aMKHyTas HapykHas MemOpana, mousekynsl JIHK kak

TeHeTUYECKUH amnmapaT, CUCTEMa CUHTe3a OerKa.

7 TIpoucxoxaeHne MUTOXOHIPHH 1 riacTu. Buapl miuactua. HememOpaHHbBIE OpraHOHIBI KIETKH. 2

DYHKIIMY OPraHOUJIOB KJIETKHU. BKiIroueHus.

8 Anpo - perynsaTopHbIi 1IeHTp KIeTKH. CTpoeHHE siipa. XPOMOCOMBI. TpaHCHOPT BEUIECTB B KIIETKE 2

IIpakTHyeckue 3aHATHS 8

1. benku. AMUHOKHUCIOTHI, HE3aMEHHMbIE M 3aMEHUMbIE AMUHOKHCIOTHI. YPOBHH CTPYKTYpPBI 2

OEIIKOBOM MOJICKYJIBL.
2. Hyxneunossie kucnotel: JJHK u PHK. Crpoenune u pynknuu JJHK. Ctpoenne u ¢pynkiun PHK. 2
AT®: crpoenue u GyHKINU.

3. Tumel kJeTOK: DJyKapuoTH4Yeckas W  mpokapuotudeckas. (OCOOEHHOCTH  CTpOEHUS 2

npokapuoTHueckoil kimetku. Kierounas crenka Oaktepuil. CTpoeHHE SYKapHOTHUYECKOW KIIETKH.

OcHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHOW U TPHUOHOM KIIETKH.

4. TloBepXHOCTHBIE CTPYKTYphl KieToK. [lna3martuueckas memOpaHa, e€ cBOICTBa U (YHKIIUU. 2

Huromnasma u e€ opraHouasl. OgHomemOpanHble opranouabl kiaetku: JIIC, anmapart [ombmxwy,

130coMbl. [101yaBTOHOMHBIE OpraHOM bl KJIETKUA: MUTOXOH/IPUU, TUIACTUIBI.
Tema 3. Copep:xaHue yueOHOro Marepuaja 14 32,34
JKusHenesarenpHOCTh OOMeH BeliecTB, WM METa00IM3M. ACCUMWIISIMS M AUCCUMUIIANMS. Poib 3aKOHOB cOXpaHEHUs V1,V4, V5V
KJIETKU BEIIIECTB U DHEPTUM B MOHMMaHMM MeTa0onu3ma. Tumel oOMeHa BemiecTB.Dotocuntes. Da3pl u 016“?’17022 5(3)2

pCaKkiuu (I)OTOCI/IHTCISEL XEeMOCHHTE3. XCMOCI/IHTGSI/IPYIOH_II/IG 6aKTCpI/II/I. 3HaucHUE (I)OTOCI/IHTGSB. )4
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XEMOCHHTE3a ISl )KM3HM Ha 3emiie. DHEepreTHuecKuii OOMEeH B KJIETKe M ero sTambl. [ JTHKOJIu3.
bpoxxenne u ero Buabl. KucinopopHoe oxucieHue, WM KIETOYHOE JpIxaHue. OKHUCIUTEIBHOE
dbochopummpoBanue. IhdekTHBHOCTL 3HEpPreTHdecKkoro obMeHa. Peakmum MaTpUYHOTO CHHTE3A.
I'enernueckas uHdopmammss n JIHK. I'enetnyeckuii kox u ero cpoiicTBa. TpaHcKpumuss —
matpuuHnblii cunte3 PHK. Tpancmsiius — OuocunTes Oenka. Jransl TpaHcasuuu. Poiabs pubocom B
Oouocunreze Oenka. Hekmerounble QopMbl XKU3HW — BHUpPYChl. OCOOCHHOCTH CTPOCHHS H
KU3HEHHBIM LMK BUpycoB. bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKa,
BbI3bIBaeMble BUpycamu. [IpoduiiakTuka pacnpocTpaHeHHs BUPYCHBIX 3a0ojeBaHuii. M3ydenue
KJIETOK JIPOOKEH 1o MUKPOCcKorioM. CpaBHEHHE MPOIIECCOB OPOKEHUS M JIBIXaHUS.

TeopeTquCKne 3aHATHUA

9 OOMeH BelecTB, WM METa00JIU3M. ACCUMUJISINS U AUCCUMUIIAIUA. POJIb 3aKOHOB COXpaHEHUS
BEIIIECTB M SHEPTUHM B TOHMMAHUHU MeTabom3Ma. Turbl 0OMeHa BEIIeCTB.

10 ®otocunuTe3. Pa3pl U peakuu (POTOCHHTE3a. XEMOCHUHTE3. XEMOCHHTE3UPYIOIIHE OaKTepHUH.
3HavyeHne GOTOCHHTE3a M XEMOCHHTE3a JIJIs )KU3HU Ha 3eMJIe.

11 Heknetounsie (opMbl KU3HH — BUPYChl. OCOOEHHOCTH CTPOEHHUS U KM3HEHHBIHN IIUKJI BUPYCOB.
bakrepuodaru. bone3Hum pacreHuii, JKMBOTHBIX M 4YEJIOBEKAa, BBI3BIBAEMBbIE BHPYCAMH.
[IpodunakTruka pacripoCTpaHEHHs] BUPYCHBIX 3a00JICBaHHA.

IIpakTuyeckue 3aHATHS

5. DHepreTuueckuii 0OMeH B KJIETKE U €ro dTamnbl. [ ukonn3. bposkenne u ero BUIpL.
Kucnopoanoe okucnenue, win KieToyHoe apixanue. OkucnutenbHoe GpochopuarpoBaHue.
D HEeKTUBHOCTH YFHEPIETUIECKOTO OOMEHA.

6. Peaknuu maTtpuaHoro cunresa. ['enernueckas napopmamus u [JHK. ['eneTnueckuii koa u ero
CBOMCTBA.

7. Tpauckpunius — matpuunbiii cunte3 PHK. Tpancnsius — 6uocunres Oenka. DTarnbl
TpaHcysiu. Posib pubocoM B OnocuHTE3e OenKa.

8. bone3nu pacTeHuii, )KMBOTHBIX U Y€JIOBEKa, BbI3bIBacMble Bupycamu. [Ipodunaktrka
pacipoCTpaHeHus: BUPYCHBIX 3a00JI€BaHUI.

OK 04, OK 07

2 cemecTp

Pazgen 4.
PasmHoOXeHMe u
WHJIMBUYyaJbHOE
pa3BUTHE OPTAHU3MOB

Conepxxanue yueOHOro MaTepuasia

Kuzuennstit ukn kinetku. Uatepdasza u muros. CtpoeHne XxpoMocoM. [IUTUIONIHBIN U TaruIOuaHbIN
XpoMOCOMHBIE HaboOpbl. XpoMaTuabl. L{uTonornyeckre 0CHOBBI Pa3MHOKEHHSI U MHIUBUIYAIbHOTO
pasButus opranu3moB. Jlenenue kietku — MuTo3. Craguu muto3a. [Iporecchl, mpoucxoasimue Ha
pasHBIX CTaausAx MHUTO3a. bronormdeckuii cMbicn MuTo3a. [IporpammupyeMas rudenb KISTKH —
anonto3. M3ydyenune Qa3 mMuro3a B KIETKax Kopemika jgyka. Dopmbl pa3MHOXKEHHSI OPraHH3MOB:

18

31,32,34
V1,Y4, V5V
6,Y7,V8
OK 01, OK 02,
OK 04, OK 07

16




Oecnosioe W MosIoBoe. Buapl Oecronoro pasMHOXKEHHS: AEJCHHE Ha/IBOE, MOYKOBAHHE OJHO- H
MHOTOKJIETOYHBIX, cropoo0Opa3oBaHue, BEr€TATUBHOE  PA3MHOXKEHHUE. HckyccTBeHHOE
KIIOHUPOBAHUE OPraHU3MOB, €ro 3HaYeHHEe AJs cenekuuu. [lonoBoe pa3MHOKEHUE, €ro OTINYUS OT
Oecrionoro. Meio3. Cramum u nponeccsl Meiosa. Kpoccunrosep. buonornueckuil cMbici U
3HaueHue Meio3a. ['amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10710BEIE
JKeJe3bl: CEeMCHHUKHU U SuYHUKU. CriepmaTtorenes u oorene3. OCoOEHHOCTH CTPOCHUS SHUIIEKIETOK U
cnepmaro3zonioB. OmnonorBopenue. Ilaprenorenes. WHauBuayanbHOE pa3BUTHE (OHTOIEHE3).
OMOpHoHanbHOE pa3BUTHE (PMOpUOTEHE3). DTambl AMOPUOHATIBLHOTO PA3BUTHUS Y TO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHe, racTpyisiuus, opraHoreHe3. IloctamOpuoHanpHOEe pa3BuTHe. THIIBI
MOCTAMOPHOHAIBHOTO DPA3BUTHS: MpsAMOE, HEmpsMoe (JIMYMHOYHOE). BhIsBIEHHE U OIucaHHUe
MIPU3HAKOB CXOJCTBA 3apoJblllIel 4YeloBeKa M JPYTHX IO3BOHOYHBIX, KaK JI0Ka3aTeIbCTBO HX
3BOJIIOIIMOHHOTO poAcTBa. PenpoykruBHOe 310poBbe. [locinencTBust BIUSHUS alKOroJisd, HUKOTHHA,
HAapKOTHUYECKUX BEILIECTB, 3arpA3HEHMsI CPE/Ibl Ha Pa3BUTHE YEJIOBEKA.

Teopernyeckue 3aHATUA

10

12 Kuznennsli nuxn kietku. WHrepdaza u muto3. CrpoeHue XpoMocoM. JIUIUIOMIHBIA H
TalyIOUHBI XPOMOCOMHBIE Habopbl. XpomaTuiel. lluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U
VMHIMBUAYAJIBHOIO PA3BUTHUSL OPTaHU3MOB.

13 [enenue xnerkn — muto3. Ctaaum murtosa. Ilpoueccel, mpoucxoasdiiue Ha pa3HbIX CTAIUSIX
MuTo3a. bruosornueckuii cMbica MuTo3a. [IporpamMmupyemas ru0Gennb KIETKH — aronTo3.

14 ®opmbl pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe U mojoBoe. Buabl 0ecnosioro pa3MHOKEHHUS:
JiefieHue HaJBO€, INOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHME, BEreTaTHBHOE
pa3MHoxeHue. MickyccTBeHHOE KJIOHMPOBAHHUE OPTaHU3MOB, €ro 3HadeHue i ceiekiuu. [lonosoe
pa3MHOKEHHE, ero OTINYHUS OT OECIoJIoro.

15 Meiio3. Craauu u mporecchl Mero3a. Kpoccunrosep. buosornyeckuii cMbpIci U 3Hau€HUE
Meio3a. ['ameTorene3s — mpoiiecc 0Opa3oBaHUsI MOJIOBLIX KIETOK Y KUBOTHBIX. [l010BBIE Kene3bl:
CeMEHHUKU H sn4yHHKU. CrnepmartoreHe3 M ooreHe3. OCOOCHHOCTH CTPOSHUS SIHMIIEKIETOK H
cnepmaTto3onaoB. Omnoaorsopenue. Ilaprenorenes.

16 WnnuBuayanbHOe pa3BuTHE (OHTOTEHE3). DOMOpHUOHANbHOE pa3BUTHE (dIMOpHOreHes). DTarbl
SMOpPHUOHAILHOTO PAa3BUTHUSL Y MO3BOHOUYHBIX JKUBOTHBIX: JPOOJIEHHUE, TacTPYNSIHs, OPraHOTEHE3.
[TocTomOproHanbHOE pazBuTHE. THUIBI MOCTIMOPUOHANBHOTO PAa3BUTHUS: MPSIMOE, HENpsMoe
(JImyrHOYHOE).

IIpakTHYecKue 3aHATUSA

9 PerO,Z[}IKTI/IBHOC 3A0POBLEC. IlocnencTBusi BIMSHHUS aJKOT 0JI1, HUKOTUHA, HAPKOTHUYCCKHUX
BCIICCTB, 3arpsA3HCHHUA CPCJAbl Ha PA3BUTHC YCJIOBCKA
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10 NuTennekryanbpHas urpa «3aHuMaTeabHass OHOIOTHsDY

JlabopaTopHble padoThl

1 N3yuenne a3 MuTO3a B KJIETKAaX KOPEIIKA JIyKa

2 BrIABiICHHE U OIIMCAHUE IMPU3HAKOB CXOACTBA 3ap0)11)1mel71 YCJIOBCKA U APYIrUX IMO3BOHOYHBIX, KaK
A0Ka3aTCJIbCTBO MX 3BOJOIHUOHHOI'O POACTBA.

NN BN

Paznen 5.
OCHOBBI TEHETHUKH U
CEJIEKIUH.

Conepxxanue yueOHOIr0o MaTepuasia

[Ipeamer u 3amaun reHeTuku. Metoapl TeHeTHKU. ['eHeTHYecKkass CUMBOJIMKA. 3aKOHOMEPHOCTH
HaCJIeJIOBaHUSl TPU3HAKOB, ycTaHOBIEHHbIe [. Menaenem. MoHOrHOpUIHOE CKpEIIMBAaHUE.
Jurunbpuanoe ckpemmuBanue. Vcnosnb3oBaHue aHAIU3UPYIONMIETO CKPEIIMBAHUS YISl ONPEACTICHUS
reHotuna ocobu. CocraBieHHE TNPOCTEHIINX CXEM MOHOTHOPUAHOTO U  JAUTHOPUAHOTO
CKpEIIMBAaHMS, PEIICHHe TEeHEeTHYEeCKUX 3ajad. XpoMocoMHasi TeOopus HaCIeICTBEHHOCTH.
I'enernueckue kaptel. ['eHernka mnosa. HacnemoBaHue NPU3HAKOB, CIEIJIEHHBIX C IOJIOM.
N3meHunBOCTh U €€ BUbl. XapaKTepUCTHKA MOIUPUKATMOHHON U3MEHYMBOCTHU U €€ CBOICTBA
HacnenctBennas w  koMOWHATHBHAsT W3MEHYMBOCTh. Meio3. MyTanMoHHas W3MEHUYHBOCTb.
Knaccudukammst  myramuit.  MyrareHnple  (GakTopel. 3aKOH TOMOJIOTMUECKUX  PSJIOB B
HaclencTBeHHo naMeHunBocty H. . BaBuiioBa. BHesnepHast HacaeCTBEHHOCTh U U3MEHUYHUBOCT.
I'enetnka uenoBexka. CoBpeMEHHOE oOImpejelieHne reHoTuna. HacnencTBeHHbIE 3a00JIeBaHUS
yenoBeka. CTBOJIOBBIE KJIETKHU. [[pHHITUIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, PO PUIAKTUKH
W JICYCHUS TEHETHYECKUX OoJie3HeW. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHHME. 3HAYCHHUE
MEJIMIIMHCKOM T€HEeTUKH B TIPEIOTBPAIICHUH H JICUCHUH TeHETHUECKUX 3a00I€BaHNUN YEIOBEKa.
N3yuenne MoaupuKarMOHHOW U3MEHYMBOCTH, MMOCTPOCHHUE BApUAIIMOHHOTO Psja U BapHAIIMOHHOMN
kpuBoH. CelleKlMs Kak HayKa U MpOIecC. 3apOoKIECHUE CEJICKIMU U ToMecTukanus. Yuenue H. M.
BaBunoBa o 1eHTpax NPOUCXOXKACHHS HM MHOT0O00pa3us KyIbTYypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JTOMAIIHUX KUBOTHBIX. CopT, mopoja, mramMmM. COBpEMEHHBIE METOJbI CEJICKIIUH.
Onenka oskc-Tepbepa. MuOpumunr. [ereposuc. AyrOpuaunr. VcKycCTBEeHHBIH MyTareHe3 U
MOJy4YeHHUE NOJUILTIONAOB. JIoOCTHKEHUSI CeNIEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB.
CoctaBieHHe M aHalM3 POJOCIOBHBIX 4YesnoBeKa. buorexHonorus. ['eHHas HHXKEHEpHs. ITarbl
co3nanus pekomOuHanTHO# JIHK 1 Tpancrennsix opranuzmoB. Knerounas nrxxenepus. Knerounsie
KynbTypbl.  KJOHHMpOBaHHWE  BBICOKONPOAYKTHBHBIX  CEIbCKOXO3SHMCTBEHHBIX  OPraHU3MOB.
Dkonorudeckue u sTudeckue mpoodneMsl. MO — reHeTnuecku MoAU(GUIIMPOBAHHBIE OPTaHU3MBI.
BrisiBieHME MyTareHOB B OKPYKAIOIIEH cpelie U KOCBEHHas OLIEHKa BO3MOJKHOTO MX BIIMSHUS Ha
OpraHu3M.

Teopernyeckue 3aHATUA

14

17 HpenMeT U 3aJa4d TeHeTUKH. MeTonpl TeHeTuKU. I'eHeTndeckass CUMBOJIMKA. 3aKOHOMCpHOCTI/I

31,32, 33,34
V1,V 2,V3.
V4, V5 V6,
V7,Y8
OK 01, OK 02,
OK 04, OK 07
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HaClle/IOBaHUSl TPH3HAKOB, YcTaHOBiIEeHHbIe [. Mennenem. MoOHOTHOpUAHOE CKpEIIUBaHHE.
JurubpunHoe ckpemuBanue. Mcrnonb30BaHUe aHAIM3UPYIOMIETO CKPEIIMBAHUS JUIsl OTPEACTICHHUs
TeHOTUIA 0COOU.

18 XpomocomHas Teopust HacieacTBeHHOCTU. ['eHeTnueckue kapThl.l'enetuka nona. HacnenoBanue 2
MIPU3HAKOB, CLEIUICHHBIX € 110JI0M. M3MeHunBOCTh U €€ BUAbL. XapaKTepUCTHKA MOAN(UKALIMOHHON
W3MEHYMBOCTH U €€ CBOMCTBA
19 HacnenctBeHHas M KOMOMHATHBHasT M3MEHYMBOCTh. Meilo3. MyrannoHHas HW3MEHUYUBOCTb. 2
Knaccupukanus wmyranuil. Myrarennble  (akTopsl. 3aKOH TIOMOJIOTMYECKHUX  DSIOB B
HacliecTBeHHo n3MenunBocty H. Y. BaBuiiosa.
BHesiepHast HaclieICTBEHHOCTh U U3MEHUYMBOCTb. | 'eHeTuka uenoBeka. CoBpeMEHHOE OIpeieieHHe
reHotuna. HacneacrBeHHble 3a001€BaHMsI YEI0BEKA.
20 CtBonoBBIe KJIETKH. [IpUHIMITEI 310pOBOTO 00pa3a >KWU3HHU, JUATHOCTHKH, MPOQUIAKTUKA | 2
JIEYeHUS] TeHEeTHYecKHX Oose3Hel. MeauKo-reHeTHUYeCKoe  KOHCYJIbTHpPOBaHUE.  3HAYEHUE
MEJMIIMHCKOM T€HETHKH B IPEIOTBPALIEHUH U JICUCHUH F'€HETHUECKHUX 3a00JIeBaHM YesloBeKa.
21 Cenekumsi Kak Hayka M MpoUeEcC. 3apOoXKIACHUE CENeKIMU W AomecTukanus. Ydenue H. N. 2
BaBunoBa o 1eHTpax TPOUCXOXKACHHS € MHOTO00pasus KyIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. CopT, nmopoja, mramm. COBpEMEHHBIE METO/IbI CEJIEKIUU.
Onenka 23kc-Tepbepa. MuHOpumunr. ['erepo3uc. AyrOpuawHr. MCKycCTBEHHBIN MyTareHes u
MOJTYy4eHHUE MOJUIIIIONI0B. JIOCTHIKEHHUSI CENEKIIMYN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
22 CocTaBlieHHE U aHAJIU3 POJOCIOBHBIX YeJIOBEKa 2
23 buotexnonorus. ['eHHas numxeHepus. Iranbl co3nanus pekomOuHanTHol JIHK u TpancreHHbIX 2
OpraHU3MOB. Kierounas UHXEHEPHUS. Knerounsle KYJIBTYDBI. KiionupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEIbCKOXO35MCTBEHHBIX OPraHW3MOB. OKOJIOTUYECKHE M 3ITUYECKUE
npobiembl. MO — renetndecku MOAM(PUIIMPOBAHHBIE OPTAHU3MBI.
IlpakTH4yeckue 3aHATHA 2
11 CocraBneHue MPOCTEHIINX CXEM MOHOTHOPHIHOTO U JUTHOPUIHOTO CKpEIIMBAHHS, pPElIeHUE 2
T€HETUYECKUX 3a/]a4.
JlabopaTopHbie padoThI 4
3 U3zydyeHune MoauM(UKAIMOHHOW  HM3MEHYMBOCTH, IIOCTPOEHHE BapHAllMOHHOTO psga U 2
BAPUALIMOHHON KPUBOHI
4 BpIsBIIEHUE MYTareHOB B OKPY)KAIOLIEH cpelie U KOCBEHHAs OLIEHKA BO3MOYKHOTO HX 2
BIIMSIHUSI HA OPTaHU3M.
Pa3spnen 6. Conepxxanue yueOHOro MaTepuasia 16 31,32, 33,34
DOBOJIIOIIMOHHOE YueHHue. | [IpoucxoxaeHue M HauvajabHbIE ATamlbl Pa3BUTHUS KU3HU Ha 3emie. [Mmore3sl MpOMCXOKIECHUS V1,V 2,V3
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[Ipoucxoxaenue u
pPa3BUTHE KU3HU HA
3emie

xu3HU. VcTopus pa3BUTHS 3BONIOUMOHHBIX uaei. 3Hadenue pabor K.JImnnes, XK.b.Jlamapka B
Pa3BUTHH BOJIIOIMOHHBIX UJeH B Onosioruu. DBomonnoHHoe yuenue Y./lapeuna.
[TaneonTonornueckue u Ouoreorpaduueckrue CBUACTEIHCTBA JBOJIIOIMU. DMOPHOJOTHUYECKHE U
CPaBHUTEIbHO-aHATOMHUYECKHE CBUJIETEIBCTBA ABOJIIOIUH. CxoacTBo MEXaHHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IYyTeH y BceX opraHu3MoB. MHKPO3BOIIOIMS.
EcrectBennsiii ot60p. Dopmbl ecTecTBeHHOTO oTOOpa. OCHOBHBIE (DOPMBI BHI000pPa30BaAHUS:
reorpaduueckoe, dKkojorudeckoe. Maxkpospomonus. Dopmer  sBomtonuu.  HeobpatumocTs
sBomonnu. [lpucnocobneHue OpraHu3MOB K pa3HbIM cpefaM oOuTaHMs (BOJHOW, HA3EeMHO-
BO3JIyIIHOM, MouBeHHOH). HayuHble TMIoTe3bl BOSHUKHOBEHHUS KU3HU Ha 3emiie. DopMupoBaHUe
OCHOBHBIX T'PYIII )UBBIX OpraHu3MoB. Pa3BuTHe )Ku3HU Ha 3eMJIe 10 3paM U NepHoJiaMm.

W3ydeHne nckonaemMpIX OCTaTKOB PACTEHUM U )KMBOTHBIX B KOJUIEKLIHSAX

Teopernyeckue 3aHATUA

12

24 TIpoucxoXJeHNE W HavaJbHbBIC ATAIlbl Pa3BUTH KM3HM Ha 3emiie. [ MIOTE3bI MPOUCXOXKICHHS
YKU3HU.

25 Uctopus pa3BUTHS 3BOIIONUOHHBIX uaen. 3Hauenue padot K.JIunnes, X.b.Jlamapka B pa3Butuu
ABOJIIOIIMOHHBIX HJIeH B OHoJsioTHH. DBOMIOIIMOHHOE yueHue Y. /[apBuHa.

26 TlaneoHTonoruveckue u OMOTEOrpaPUIECKUe CBUACTEIBCTBA IBOIIONNNA. DMOPHUOIOTHIECKUE U
CPaBHHUTEIbHO-aHATOMHYECKHE CBUJIETENHCTBA ABOJIIOIHH. CxoncTBo MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa00JMYECKUX MYTEH Y BCEX OPraHU3MOB.

27 Mukpospomtonus. EctectBenHbiii oT00p. @opmbl ecTtecTBEeHHOTO 0TOOpa. OCHOBHBIC (POPMBI
BHUJ000pa3oBaHus: reorpaduueckoe, dKojormdeckoe. MaxkposBomoius. DopMbl  IBOJIOIHH.
HeoOpaTtumocTs 3BOIIIOLINY.

28 HaquHe THITOTE3bI BOSHUKHOBEHHMS KM3HU Ha 3eMIIE.

29 (DOI)MI/IpOBaHI/Ie OCHOBHBIX I'pYyHII )KUBBIX OPIaHHU3MOB. Pa3zBuTHe xu3HM Ha 3eMiie I10 opaM H
IICpuoJaM.

IlpakTH4yeckue 3aHATUA

12 TlpucnocobineHue OpraHU3MOB K Pa3sHbIM cpelamM oOuTaHus (BOJHOHM, Ha3eMHO-BO3AYIIHOM,
MTOYBEHHOM).

JlabopaTopHbie padoThI

5 I/I3yquI/Ie HCKOIIaCMbIX OCTAaTKOB paCTeHI/Iﬁ 1 )KUBOTHBIX B KOJIJICKIIUAX

V4, V5 V6,
V7,V8
OK 01, OK 02,
OK 04, OK 07

Pasznen 7.
IIpoucxoxaenue
YEJI0BEKa

Conepxanue yueOHOro MaTepuasia
DBOMIOIMS YeJoBeKa. AHTPOIONOTHS Kak Hayka. [[Bukymiue cumibl aHTpomnoreHe3a. OCHOBHBIE
CTaJIMM M BETBH HBONONMH dYenoBeka. YemoBedeckue pacbl. OcHOBHBIE Ooiblnne pachl. YepThl

31,32, 33,34
V1,V 2,V3.
V4, V5 V6,
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MPUCTIOCOOJICHHOCTH TPEACTAaBUTENCH YEeIOBEYECKHX pac K YCIOBUSAM CyIIECTBOBaHHUA. EquHCTBO
yenoBedeckux pac. Kputuka pacuzma. AHaiu3 M OLIEHKA PA3IMYHBIX THMIIOTE3 MPOUCXOXKACHUS
4eJI0BEKa

TeopeTquCRne 3aHATHUA

30 DBoutrorus 4enoBeka. AHTPOIOJIOTHS Kak HayKa. JBrkyine cuiibl aHTpornorene3a. OCHOBHBIE
CTaJIMY ¥ BETBH DBOJIIOIIMHU YEJIOBEKA.

31 Yenoseueckue packl. OCHOBHBIE 0OJBIINE pachkl. YepThl MPHCIIOCOOICHHOCTH TMPEICTaBUTENCH
YCJIOBCUCCKUX pacC K YCJIOBUAM CYHICCTBOBAHUSA. EI[I/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma.

HpaKTuquKue 3aHATHUSA

13 Ananus u OLCHKA Pa3JIMYHbIX T'HIIOTE3 MPOUCXOKIACHUSA YCIIOBCKA

V7,8
OK 01, OK 02,
OK 04, OK 07

Pasnen 8.
OCHOBBI SKOJIOTHH.

Conep:xanue yueOHOIro MaTepuasia

DKoJIOTHSL - 3aJa4dl W pa3feyibl. MeToabl IKOJOTHYecKuX wuccienoBanuil. Cpeapl oOWTaHUS
OpraHW3MOB: BOJHAs, HA3eMHO-BO3MYIIHAs, MOYBEHHAs, BHYTPHOpPraHU3MEHHAs. DKOJOTHYECKHE
(dakTopsl 1 ux Kinaccuduraius. JleficTBre SKOJOTHIeCKUuX (PaKTOPOB HA OPTaHU3MBI.

AbGuotndeckue (aktopsl. bronornueckue putmel. bruotnyeckue gakrtopel. 3HaUeHHE OMOTHYECKUX
B3aUMO/JICHCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B MPUPOJTHBIX COOOIIECTBAX. DKOJIOIHMUECKUE
XapaKTepUCTUKU mnomyasuuu. OCHOBHbIE TIOKa3aTead MOMYyISUUU: YHCIECHHOCTh, IUIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTb, NPUPOCT, MHUrpanus. JMHAMUKa YHUCIEHHOCTH MOMyIsSUuu U €&
perymsauus. OnucaHue MNOMYNSIIMM, HAXOSAIIMXCS Ha TpaHU HCYE3HOBEHHs (MO0 MaTepuaiam
«Kpacnoit kauru PecnyOnmuku Appires»). CocTaBieHHe CXeM TEpeladyd BEIIeCTB W SHEPTHH 10
L[ENsIM MTUTaHMs B IPUPOJHON SKOCHCTEME U B arpolieHo3e. PeleHne 3K0J10rnyeckux 3aaau.

12

Teopernyeckue 3aHATUA

32 Dkozorus - 3a7adyd M pasfesbl. MeTosbl SKOIOrHuecKkux uccienoBanuil. Cpenpl oOUTaHUs
OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAs, [IOYBEHHASI, BHYTPUOPTraHU3MEHHAsI.

Okonornyeckre (akropel U X Kinaccubukanus. JleiicTBue 3KOJOrHYecKuX (HaKTOpoB Ha
OpraHu3MBl.

33 AoOuotuueckue (¢akropel. buonorndeckue purmel. buotnueckue QakTopbl. 3HaveHue
OMOTHYECKUX B3aMMOJICHCTBHIM JUIsI CYIIECTBOBAHUS OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

34 DKOJIOTHYECKUE XapaKTEPUCTUKH Monmyisiiuui. OCHOBHBIE MOKA3aTeNIN HOMYJISIIIUN: YUCIEHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpalus. JJMHaMUKa YMCIEHHOCTH NOMYJISUU U
e€ perysnus.

IIpakTHYecKHue 3aHATUSA

14 CocraBaeHue cxeM nepeaadyun BCUICCTB U SHCPIUU 110 LCIIAM TUTAHUA B HpHpOIIHOfI

31,32, 33,34
V1,V 2, V3
V4, V5 V6,
V7,¥8,V9
OK 01, OK 02,
OK 04, OK 07
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OKOCUCTEMC U B aIrpoOLCHO3C

15 Pertennie dKOJIOTUYECKHUX 3a0a4

JlabopaTopHble padoThl

6 OnucaHue MOMyISIIUi, HAXOSIIUXCS Ha TPaHu HcYe3HOBeHUs (1o MaTepuaniaM «KpacHoil KHUTH
PecniyOonmku Atpiresi»).

Pasznen 9.
buocdepa.

Conepxxanue yueOHOIr0o MaTepuasia

Okojoryyeckue cuctembl (9kocuctemsl). [lonstme 00 3kocuctemMe U OHOTEOLEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI OJKOCHCTEMBl. KpyroBopoT BemIeCTB ¥ TOTOK DJHEPrUM B
skocucteme. Tpodudeckrue ypoBHU 3KocucTeMbl. OCHOBHBIE MOKa3aTeId 3KOCHUCTEMBI: OHoMacca,
MPOJIYKIHMs. ODKOJOTHYECKHE MNUPAMUIbL: MTPOAYKLUHH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOHYMBOCTB, camoperyisius, passutue. Cykmeccus. IIpupomHble SKOCHCTEMBI.
DKOCHCTEMBI 03€p M PEK, XBOWHOTO WIJIA IHUPOKOIUCTBEHHOTO Jieca. AHTPOIIOTEHHBIE KOCHCTEMBI.
ArposkocucTeMbl. YpOoskocucTeMbl. bruosiornyeckoe 1 X0341iCTBEHHOE 3HAUE€HUE arpO3KOCHUCTEM U
ypOoskocucteM. buopasznooOpaszue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHE
Ounoslornueckoro paszHooOpaszust Ha 3emse. buochepa u uenoBek. M3menenmss B Oumocdepe.
[TocnencTBus neATeNIbHOCTH 4YEJNOBEKAa B OKpyKarolieun cpene. BoznmeiicTBHE MPOM3BOACTBEHHOM
JESITETPHOCTH Ha OKPYXKAIOUIyI0 cpeay B oOmactu cBoeil Oymymiedr mpodeccuu. ['nmoOanbHBIC
9KOJIOTMYECKHEe MPOOJIEMBI U ITyTH UX pemieHus. JIoCTIKeHNs OMOJIOTHU U OXpaHa MPUPOIbL.
BrIsiBiIeHME AaHTPONIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH.

10

Teopernyeckue 3aHATUA

35 buocdepa — robanpHas 3xocucTeMa. KpyroBopoT Ba)KHEHIITMX OMOTEHHBIX SJIEMEHTOB B
ounocdepe.

36 Oxkonoruueckue cucrteMbl (dkocuctemsbl). Ilonsitue 00 skocuctemMe u  OUOreoleHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTHl SKOCUCTeMbl. KpyroBopoT BeIIeCTB U TOTOK DJHEPIHMH B
skocucteme. Tpoduueckre ypoBHU 3KocucTeMbl. OCHOBHBIE MOKa3aTeIN SKOCHUCTEMBI: OHoMacca,
MPOIYKIMS. OKOJOTHYECKHE NHPaMUJbl: TPOAYKIUHU, 4YHCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYsiius, pa3Butue. CyKieccus.

37 HpI/IpOI[HLIe 9KOCHUCTEMEI. DKOCHUCTEMBI 03ép U PCK, XBOWMHOTO WU IIAPOKOJIMUCTBCHHOTI'O JIeCa.
AHTpOHOFGHHLIe OKOCHCTECMBI. Ar POSKOCUCTEMBI. Yp603KOCI/ICTeMH. buonoruueckoe u
XO3SMCTBEHHOE 3HAa4Y€HHE arpO3KOCUCTEM U yp603KOCI/ICTeM. BHOpa3H006pa3He KakK CI)S.KTOp
YCTOﬁQHBOCTH OKOCHCTCM. COXpaHeHI/Ie OMOJIOTHYECKOTO pa3H006pa3I/I51 Ha 3emIe.

IIpakTHYecKHue 3aHATUSA

16 buochepa u yenosek. M3menenuss B Ouocdepe. IlocraencTBust AesATeIbHOCTH YellOBEKa B

31,32, 33,34
Y1,¥2,V3
V4, V5 V6,
V7,¥8,V9
OK 01, OK 02,
OK 04, OK 07
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OKpyXarouien cpene. BoszaelictBue npoHU3BOACTBEHHOM AEATENIBHOCTH HAa OKPYXKAlOLIYK Cpedy B
obnactu cBoeii Oymymieit npodeccun. ['1o0abHBIE 3KOTOTHYSCKUE TPOOIEMBI U ITyTH UX PELICHUS.
JlocTikeHusi OMOJIOTHH U OXpaHa MPHUPO/IBL.

JlabopaTopHble padoThl

7 BolsiBIeHHE aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH.

TeMbl HHAMBUAYAJBHBIX MPOEKTOB

. I'MO: numia Oyayniero uin puck Ajs 310poBbs?

. Kode - Bpen mim nosnb3a?

. [TanmeMoOBOE€ Macio

. Pactenus - canuTapel BO3AyIIHOM Cpefpl

. Anneprus kak (GakTop nposiBICHUsSI UMMYHO1eUIHTA.

. buonornuecku akTuBHbIE T0OABKU.

. [lpupoanbie kaTacTpodBbl.

. loGaBKH, KpaCcUTENU U KOHCEPBAHTHI B MUIIEBLIX MPOAYKTaX.

. AT103 — 3€JIeHbIN JOKTOP Ha MOJOKOHHHUKE.

10. Cost — ocHOBA 3I0pPOBOTO MUTAHUS UM HEMOTPABUMBIN BpE.T IS OpraHu3mMa’?
11. JIo6aBKH, KpacUTEIN U KOHCEPBAHTHI B IMUIIEBHIX MPOIYKTaX.
12. Boma — ocHOBa XW3HU Ha 3eMIIE.

O©CoOo~NOoOUTh,wWNPEF
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3. KAJIEHJIAPHBIA T'PA®UK BOCIIUTATEJIbHOMN PABOTHI IO JJUCIUILIMHE

Moayns 3. YueOHo-Huccne[0BaTeNbCcKas U HayYHO-HCCIIeI0BaTEIbCKast JeITEIbHOCTD

[ara, mecto Ha3zpanne ®opma OTBETCTBEHHBI HocTtmxenus
MIPOBEICHUS MEPOTIPHUATHS MIPOBEICHUS 00yJarommxcs
MEPOTIPUATHS
Bropoii cemectp. | MnremnexryansHad | Mamusuayansno | 3.M.Boponmosa | CpopMHpOBaHHOCTH

[Nonmurexuuueckuit urpa -TpynIoBas OK 01, OK 02,
KoJuTe/DK prnana |  «3aHuMarenbHas OK 04, OK 7
MI'TY B nocenke OHOJIOTHS
S16noHOBCKOM

4. YCJIOBUS PEAJIMBALIUUA ITPOT'PAMMBI N CHUTIJINHBI

4.1. TpeboBaHMA K MaTepUAIbHO-TeXHHUYECKOMY o0ecledeHUuI0

Jnst peamuzanmu niporpamMmbl auctuummabsl COO0.02.02 buonorus nMeercs yueOHBIH
KaOWHET ecTeCTBeHHOHAYYHBIX AuciuIuinH (B 205).

Oo6opynoBanue y4ueOHOro KaduHera:

- IOCAI0YHBIC MECTa IO YUCITY 0OYJarOIINXCS;

- pabodee MeCcTO TperogaBaTers.

Texnuuyeckue cpeacTBa 00y4eHus:

- pabouast TocKa;

- KOMIUIEKT Y4€OHO-HATJISTHBIX TTOCOOMIA,

- IEPEHOCHOE MYJIbTUMEIUITHOE 000pyI0BAHHUE;

- KOMITBIOTED;

- mporpamMmHOe oOecrieucHHe: omeparuonHas cucrema WiNndows; makeT O(QHCHBIX
nporpamm; 7-Zip — 6ecmnarnas; Kaspersky endpoint security; Google Chrome.- skpam;

4.2. UudopmannoHHoe odecriedeHre 00ydeHust

Ilepeyenb y4eOHBIX W3AaHUI OCHOBHOW W JIONOJIHUTEIbHOW JINTEPATYPhbl,

HNHTepHeT-pecypcoB

OcHoBHas JIMTEepaTypa:

1. ITaceunuk, B. B. buonorus. 10 knacc (06a3oBblii ypoBeHb) : yueOHuk / B. B.
[Taceunuk, A. A. Kamenckwmii, A. M. Pybunos ; mox pen. B. B. Ilaceunuka. - Mocksa :
ITpoceemenue, 2023. - 223 ¢. URL.: https://e.lanbook.com/book/334994
2. Ilaceunuk, B. B. buonorusa. 11 kiacc (0a3oBblii ypoBeHb) : yueOHuk / B. B.
[Taceunuk, A. A. Kamenckmii, A. M. Pybunos ; mox pen. B. B. Ilaceunuka. - Mocksa :
[Mpoceenienue, 2023. - 272 ¢. URL: https://e.lanbook.com/book/334997
3. Ilaceunuk, B. B. buonorus. 10 knacc (yriay0JeHHblli ypoBeHb) : yueOHUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuoB ; nmox pexn. B. B. Ilaceunuka. - Mocksa :
[poceenienne, 2022. - 336 ¢. URL: https://e.lanbook.com/book/335000
4. Ilaceunuk, B. B. buosorus. 11 knacc (yriy0JieHHbI ypoBeHb) : yuyeOHuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuoB ; nmox pexn. B. B. Ilaceunuka. - Mocksa :
[Tpoceemenue, 2022. - 320 c. URL: https://e.lanbook.com/book/335003
Jlono/IHMTeIbHAS JTUTEpaTypa

1. buonorus [DneKTpoHHBIM pecypc]: y4eOHMK u TpakTukym / mon pea. B. H.

Apeiruna. - Mocksa: FOpaiit, 2020.

http://www.biblio-online.ru/bcode/450740

- 378 c. - OBC «lOpaiit» - Pexum npocryna:
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https://e.lanbook.com/book/334994
https://e.lanbook.com/book/334997
https://e.lanbook.com/book/335000
https://e.lanbook.com/book/335003
https://www.biblio-online.ru/bcode/450740

2. buonorusa. baszoBwiii u yrayonmeHHslii ypoBHu: 10—I11 kmaccel : yueOHUK yis
cpennero obmiero obOpasoBanus/ B. H. fperur  [u gp.]; mox  oOmiel  penakiueit
B. H. Speiruna. — 2-e uzn., mepepad. u pom. — Mocksa @ HU3narensctBo FOpaiit, 2023, —
380 c. ]. — URL.: https://urait.ru/bcode/530646

3.  Mycradun, A.I'. buonorust [DnexTpoHHslii pecypc|: yueOnuk / Mycradun A.l.,
3axapoB B.b. - MockBa: KnoPyc, 2022. - 423 c. - ObC «BOOK.RU» - Pexum nocryma:
https://book.ru/books/943245

4. KonecuukoB, C.1. Ob6mas Ouonorusi [DIeKTpOHHBIN pecypc]: ydaeOHoe mocobue /
Konecuuko C.U. - Mocksa: KnoPyc, 2020. - 287 c. - 9bC «BOOK.RU» - Pexum nocrymna:

https://book.ru/book/932113
HNHuTtepHeT-pecypcebl

1. OTkpsIThIN KOJUIEK. bromnorus. - Pexxum nocryma: https://biology.ru/
MH()OPMAIMOHHO-00pa30BaTEIbHBIX

2. denepanbHBIHA
noctyma: http://fcior.edu.ru

HCHTP

3. EqnHoe okHO jJocTyma K 0oOpa3oBaTelbHBIM — pecypcam. -

http://window.edu.ru/
4. Axanemuk:

CIOBapM W DOHIUKIONEIMHW Ha AKageMuKe. —

https://dic.academic.ru/dic.nsf/ruwiki/1338916

pecypcoB. - Pexum
Pexxum  pocryna:

Pexxum pocryna:

5. Enqunas xomtekiusi mu@poBhIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum pocryma:

www.school-collection.edu.ru

5. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OBYYEHUSI 1 BOCIIMTAHUSA 11O
PEAJIMBAIIMUA YYEBHOU JUCHHUITJIMHBI

Pe3yabTarsl 00ydyenusi u pocnutanust | Kpurepuu oueHku MeToabl OLlEeHKH
YmMmerp OneHKa «OTJIMYHO» BBICTABISAETCS OKcnepTHas

- pacKpbIBaTh COACpKaHHE oOyuarolemMycs, €ClIi OH TITy0OKO U OIICHKA
OCHOBOTOJIAraloIuX OMOIOrHYECKHX IIPOYHO YCBOWJI TPOTrPaMMHBII JIeATENbHOCTH
TEPMUHOB U NIOHSTHH; Marepuai Kypca, UCUEpIIbIBAOIIIE, o0yuaronmxcs

- pacKpbIBaTh COACpKaHHE MIOCJIEI0BATEIBHO, YETKO U JIOTUUECKH | IIPU BBIIIOJIHEHUH
OCHOBOIOJIAraloIuX OMOIOrHYECKIX CTPOMHO €ro U3JIaraeT, yMeeT TECHO U 3alluTe
TEOPUH U TUIIOTE3: KIIETOYHOM, YBSI3BIBATh TEOPUIO C MPAKTUKOM, pe3yNIbTaTOB
XpPOMOCOMHOM, MyTallMOHHOM, CBOOOJIHO CIIPABIIAETCS C 33Ja4aMU M | IPAKTUYECKUX
3BOJIIOLIMOHHOM, POUCXOXKACHUS )KM3HU | BOIIPOCAMHU, HE 3aTPYAHIETCS C 3aHATHUH, OIpoca,
U YEJIOBEKA; OTBETaMU IIPU BUJOU3MEHEHUU pe3yJIbTaTOB

- pacKpbIBaTh OCHOBOIIOJIArAFOIIINE 3aJJaHUi, IPaBUIBHO 0OOCHOBBIBAET BHEAYJIUTOPHOM
OMOJIOTHYECKHE 3aKOHBI U IIPUHSTHIE PELICHMS, BIAACET CaMOCTOATENbHON
3akonomepHoctH (I'. Mennens, T. Pa3HOCTOPOHHUMH HaBBIKAMU U paboThI
Moprana, H.1. BaBunosa, 3. I'exkens, [IpUEMaMU BBIIIOJTHEHUS oOyyaromuxcs u
®. Mronnepa, K. bapa), rpanuiist ux IIPAKTUYECKUX 3a7a4; JIPYrUX BUIOB
IIPUMEHNMOCTH K JKMBBIM CUCTEMAaM,; OILICHKA «XOPOII0» BBICTABIIAETCS TEKYILEro

- IPUMEHSTH OCHOBHBIE METOIbI oOyyaromemycs, €Clid OH TBEpAO KOHTPOJIS U T.IN.
Hay4YHOTO MO3HAHUs, UCIIOJIb3yEMBIE B 3HAET MaTepuai Kypca, T[paMOTHO U 110

OHoJIOTHH; CYLIECTBY M3JIaraeT €ro, He JOIycKas

- BBIJICIISITH CYIIIECTBEHHBIC TPU3HAKA CYLIECTBEHHBIX HETOYHOCTEHN B OTBETE

BHUPYCOB, KJIETOK MTPOKAPUOT U DYKApHUOT; | Ha BOIPOC, MPABUIBHO IPUMEHSET

OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX TEOPETUYCCKHUEC MOJIOKCHHSI TPH

OpraHu3MoOB, BUJIOB, OMOT€OIIEHO30B U PEIIEHNHN IPAKTUYECKUX BOTIPOCOB U

AKOCUCTEM; OCOOEHHOCTHU MPOIIECCOB 3a/1a4, BIaIcET HEOOXO0IMMBIMH
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oOMeHa BEeIIeCTB U MPEBPAIICHUS
SHEPruM B KJIETKe, (PoTOCHHTE3A,
TUTACTHYECKOTO U DHEPTETHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Melo3a,
OTLJIOJJOTBOPEHHMSI, PA3BUTHUS
PAa3MHOXKXCHUA, UHANBUIYAJIbHOT'O
pa3BUTHS OpraHu3Ma (OHTOIeHE3a),
00pbOBI 32 CYIIECTBOBAHHE,
€CTECTBEHHOI0 0TOOPAa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH
OpPraHU3MOB K Cpejie 0OUTAHUS, BIUSHUS
KOMIIOHEHTOB DKOCHUCTEM,
AHTPOIIOTCHHBIX U3MEHEHUHN B
9KOCHCTEMAaX CBOSH MECTHOCTH,
KpPYroBOpOTa BEUIECTB U MPEBPAIICHNE
sHepruu B Ouocdepe;

- IPUMEHSTH TIOJy4YeHHbIE 3HAHUS JIJIs1
00BSICHEHHST OMOJIOTUYECKHUX TTPOIIECCOB
Y SIBJICHUH, JIJISl IPUHATHS TPAKTUUECKHUX
pelLIeHI B TOBCETHEBHOW KU3HU C
[eTBI0 00ecTieyeHus: 6e30TacCHOCTH
CBOETO 3/7I0POBBS U 3/I0POBbSI
OKPYXKAIOIIUX JTIFOCH, COOTI0ICHUS
3I0pOBOT0 00pasa *KU3HU, HOPM
IPaMOTHOTO MOBEICHUS B OKPYKaroIen
MPUPOTHOM Cpelie;

- pemaTh OMOJIOTHUYECKHE 3a/1auH,
COCTaBJIATh TCHOTUITUIECKUE CXEMBI
CKpPEIIMBAHUS ISl PA3HBIX THITOB
HaCJIeJIOBaHUS TPU3HAKOB y OPraHU3MOB,
COCTaBJIATH CXEMBI TIEpEHOCA BEIIECTB U
SHEPTUU B IKOCUCTEMaXx (I[CTH MUTaHus,
MTUIIEBHIC CETH);

- KpUTHUYECKU OLIEHUBATh UH(DOPMALIHIO
OMOJIOTMYECKOT0 COJIep>KaHus,
BKJIIOUAIONIYIO TICEBJIOHAYYHbBIE 3HAHUS
U3 pa3IUYHBIX UCTOYHUKOB (CpeICTBA
MaccoBoO# nH(opMaLKU, HAYIHO-
MOMYJSIPHBIE MaTePHAIIbI);
HWHTEPIPETUPOBATH ITUUECKUE ACTIEKTBHI
COBPEMEHHBIX UCCIIEJIOBaHUI B
O10JIOTHH, MEMLIMHE, OMOTEXHOJIOTHH;
paccMmarpuBath riodagbHbIe
9KOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIIEHHIO K HUM COOCTBEHHYIO
MIO3ULIMIO;

- co371aBaTh COOCTBEHHBIEC MICHbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE
Oouonoruueckoit HHGOpMaIUH U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
WCI0JIb30BaTh MOHITUWHBINA anmapar

HaBBIKAMU U IPUEMaAMH UX
BBITIOJTHEHUS;

OIIEHKA «yJIOBJIETBOPUTEIIHHO»
BBICTABJISIETCS 00yUaIOMIEMYCsl, €CITH
OH MMEET 3HaHUSI TOJIBKO OCHOBHOT'O
MaTepuasa, Ho He YCBOMJI €ro
JIeTajen, T0MyCKaeT HETOYHOCTH,
HEJI0OCTAaTOYHO MPABHIIbHbBIC
(bopMyYIHUPOBKH, HAPYIICHHS
JIOTUYECKOW MOCIIEI0OBATEIIBHOCTH B
M3JI0KEHUU TTPOrPAMMHOTO
Marepuaa, UCIIBITHIBACT 3aTPYyIHEHUS
P BBITIOJTHEHNUHU TTPAKTUYECKUX
3azady;

OIICHKA «HEY/I0BJIETBOPUTEIHHO
BBICTaBIIACTCS 00yJaromemMycs,
KOTOPBIN HE 3HAET 3HAYUTEILHON
YaCTH IPOTPaAaMMHOTO MaTepHaa,
JIOTIYCKAeT CYIIECTBEHHBIE OIIHOKH,
HEYBEPEHHO, ¢ OOJIBIITUMHU
3aTPYAHCHHUSIMU pEIIaeT
MPaKTUYECKUE 3a7a9d WU HE
CIIPaBJISIETCSI C HUMU CAaMOCTOSITEITHLHO.

26




OHOJIOTUH.

3HATDL:

3 1- 0 MecTe ¥ poIu OMOJIOTHH B CUCTEME
HAYYHOTO 3HaHMSA; (PYHKINOHAIBLHOU
I'PaMOTHOCTH Y€JI0BEKa JUIS pEIICHUS
YKU3HEHHBIX Npo0JIeM;

3 2- coneprxaHue OCHOBOTIOJIAT AFOIIUX
OMOJIOTHYECKHUX TCOPHH U THITOTE3:
KJIETOYHOM, XPOMOCOMHOM,
MYTallHOHHOM, 3BOJIFOIUOHHOM,
MIPOUCXOKACHUS )KU3HU U YETIOBEKA;

3 3 - 0CHOBOIIOJIAraoNIIe OMOJOTHYECKHE
3aKoHbI ¥ 3akoHOMepHocTH (I'. Menaens,
T. Moprana, H.W. BaBuiosa, J. ['exkens,
®. Mromiepa, K. bapa).

3 4 - GUOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHMBOIIUKY;

OLieHKa «OTIMYHO» BBICTABISETCS
oOyJaromemMycsi, €ClIi OH TITyOOKO U
IIPOYHO YCBOMII IIPOrPAMMHBII
Marepuai Kypca, UCUEepIIbIBAIOIIIE,
MOCJIeI0BATEIBHO, YETKO U JIOTUYECKH
CTPOMHO €ro M3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPUIO C MPAKTHKOM,
CBOOOJIHO CITpaBJIsIeTCs C 3a/la4aMu U
BOIIPOCAMHU, HE 3aTPYAHSIETCS C
OTBETaMU TIPU BUJOU3MEHECHUH
3a/IaHHH, PABUIIBHO 000CHOBBIBAET
MIPUHSTHIE pEUICHNUs, BIaJCeT
Pa3HOCTOPOHHUMH HaBBIKAMHU U
MIpUEMaMHU BBITTOJTHEHUS
MPaKTUYECKUX 3a]1aY;

OIIEHKA «XOPOIII0Y» BBICTABIISIETCS
00ydJaroremMycsi, €Ciii OH TBEPAO
3HAET MaTepuaj Kypca, T[paMOTHO H 110
CYIIIECTBY M3JIaraeT €ro, He JA0IMycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC, MPABUIBLHO MPUMEHSIET
TEOPETUIECCKUE TIOJIOKEHUS TIPH
pelIeHUH MTPAKTUYECKUX BOTIPOCOB U
3ajad, BlIaJieeT He0OX0IUMbIMU
HaBbIKaMU U MPUEMaMH UX
BBITIOJTHEHUS;

OIICHKA «YJIOBJIETBOPUTEIIHHOY
BBICTABIISIETCSA 00yUaloLEeMycs, eClu
OH MMEET 3HaHUS TOJIBKO OCHOBHOIO
MaTepuasa, HO He YCBOUJI €ro
neTanei, 10mycKaeT HEeTOUHOCTH,
HEJO0CTAaTOYHO MPaBUIIbHbBIE
bopMyITUPOBKH, HAPYIICHUS
JIOTUYECKOM MOCIe0BaTEIHLHOCTH B
U3JI0’KEHUHU TIPOTPaMMHOTO
MaTepuaa, UCTIBIThIBAET 3aTPYIHEHUS
IIPU BBITIOJIHEHU U MPAKTUYECKUX
3azauy;

OIICHKA «HEYOBJIETBOPUTEIHLHOY
BBICTABJISIETCSA 00yUaromemMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBbHOU
YaCTH IPOrpaMMHOTO MaTepHaa,
JOTTYCKAaeT CYIIECTBEHHBIE OITHUOKH,
HEYBEPEHHO, C OOIBIIUMU
3aTPYAHEHUSIMU PEIIAcT
MPaKTUYECKUE 3a7a4U UK HE
CIPaBJISIETCSl C HUMU CAMOCTOSITEIIBHO.

OKcnepTHas
OLICHKa
JESTENBbHOCTH
00yUaronmxcs
IIpH ompoce,
KOHTpOJIe
pe3yabTaToOB
BHEAYIUTOPHOMN
CaMOCTOATEBHON
paboThI
o0yyJaronuxcs u
JPYTHUX BUJIOB
TEKYILEro
KOHTPOJIS
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6. AJANTAIIUS PABOUYEN ITIPOT'PAMMBI ITPU OB YUYEHUY MHBAJINJIOB U
JINL C OTPAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbA

Ananranus padodeit mporpammbl guciuiuimabl COO.02.02 buosiorus nmpoBOAUTCS MPU
peaiM3anii  aIaTUBHOM  00pa30BaTENbHONW MTPOTpaMMbl  — MPOTPAMMBI  TIOJTOTOBKHU
CIEUAINCTOB CpeaHero 38eHa no crenuansHoctd 33.02.01 @apmanus B mensix odecreueHHst
MpaBa WHBAIWAOB W JIMIl C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS Ha TIOJIYYCHUE
npodecCHOHAIBHOTO  00pa30BaHUs, CO3JaHMS HEOOXOMUMBIX JUIS TIONYYCHHS CPEIHEro
npodeccnoHaAIbHOTO  OOpa3oBaHWsl  YCJIOBHMA, a Takke 00eCledYeHHs  JIOCTHKCHUS
OoOydJaloONIMMUCS WHBATUAAMH W JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU  3JIOPOBBS
pe3ynbTaToB (POPMUPOBAHUS TPAKTHUECKOTO OTIBITA.

Obopyoosanue yuebHo2o KaOWHETa €CTECTBEHHOHAYYHBIX TUCHIHUIUIAH 0/151 00Y4aouWuxcs ¢
DPA3TUYHBIMU BUOAMU 02PAHUYEHUSL 300DO8bS.

OcHarenre kabWHETa €CTECTBEHHOHAYYHBIX TUCIUTUIHH B COOTBETCTBHH C IT. 3.1. TIOJDKHO
OTBEYaTh OCOOBIM 00pa30BATEIBHBIM TIOTPEOHOCTSIM OOYJAIONIMXCS WHBAIMIOB W JIMI[ C
OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  37I0pOBBsi. KaOWHET JOMKeH  OBITh  OCHAIICHBI
o0opymoBaHHEeM W Yy4YEOHBIMH MECTaMU C TEXHHUYCCKHMH CpPEJICTBAMHU OOyJYCHHS s
00yJaronIuXcs ¢ Pa3IMYHBIMHA BHJIAMU OTPAHUYCHHUN 3I0POBBSL.

Kabuner, B KoTOpoM 00y4aroTcs JIUIIa C HAPYIICHUEM CIyXa JOJKEH ObITh 000pyA0BaH
paarMoKIacCcOM, KOMIBIOTEPHON TEXHUKOW, ayJUOTEXHUKOMW, BHJICOTEXHUKOM, HIEKTPOHHOU
JIOCKOM, MYJTbTUMEAUNHON CUCTEMOM.

Jnst  craboBHIAINAX OOydJalOMMXCsT B KaOWHETEe MperycCMaTPUBAIOTCS TPOCMOTP
yAaJeHHBIX OOBEKTOB IMpPH TMOMOILIM BHJICOYBEIMUUTENEH [UId YOAJIEHHOTO IPOCMOTpa,
HCMOJIb30BaHWE bpailieBCKOW KOMITBIOTEPHOW TEXHHMKH, SJEKTPOHHBIX JIyM, MPOTPaMm
HEBU3YAJIbHOTO JIOCTyNa K HH(OpManuu, TEXHUYECKHUX CpPEACTB IpHeMa-liepenadn y4eOHOI
nH(pOpMaIUu B TOCTYITHBIX (popMmax.

Jliisa oOyuaronuxcs ¢ HapyluleHHeM OMOPHO-JBUTATENILHOTO armnapara KaOMHeT JOJDKEH
ObITH 000PYIOBAH MEPEIBUKHBIMU PETYIUPYEMBIMU MMaPTAMU C UICTOYHUKOM MUTAHUS.

BrimeykazaHHoe  OCHallleHHWE  YCTaHABIMBAaeTCs B  KaOWHeTe TpU  HAJTUYHUH
oOyuaronuxcs Mo aJanTUpoBaHHONW 00pa30BaTEIbHON MpOrpaMMe C y4ETOM UMEIOUIErocs TUMa
HapYIICHU 310POBbs y 00Yy4aromIerocs.

Ungopmayuonnoe u memoouueckoe obecneuenue 00y4arOuuxcst

Hoctyn k nHpopMalMOHHBIM U OubIHOTpadUYecKUM pecypcaM, YKa3aHHBIM B 1. 3.2.
paboyeil mporpamMmbl, JOJHKEH OBITH MPEACTaBIeH B (popMax, aIalTUPOBAHHBIX K OTPAHUYEHHUSIM
310pOBbsI 00YUAIOLIUXCS UHBAIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSL:

Jliis U1 ¢ HapyILIeHUsIMU 3peHusi (He MeHee OJTHOTO BUJA):

- B Me4aTHO# opMe yBeIHMUEHHBIM HIpU(TOM;

- B popMe 3JEKTPOHHOTO IOKYMEHTA;

- B popme aynuodaiina;

- B IeyaTHOM opMe Ha s3bike bpaiins.

Jyig 11 ¢ HapyIICHUSAMHU CIyXa:

- B Ie4aTHOM opme;

- B popMe 3JEKTPOHHOTO IOKYMEHTA.

J7is nu1l ¢ HapyIeHUsIMU OTIOPHO-ABUTaTEIBHOTO afmapara (He MeHee OJHOTO BUI):

- B Ie4aTHOM opme;

- B popMe 3JEKTPOHHOTO IOKYMEHTA,

- B (hopme aynuodaiina.

Jnsg 7l ¢ HEpBHO-TICUXWYECKHMMHU HApPYHICHUSAMU (PacCTpOHCTBO  ayTHYECKOTO
CIEKTpa, HAPYIIEHNE ICUXUIECKOTO Pa3BUTHsI) (HE MEHEe OJTHOTO BUA):

- HCTIOJIb30BaHKUE TEKCTA C ULTIOCTPALIUSMU;

- MYJIbTUMEUIHBIE MaTepPHATIBL.

Bo Bpemsi camMOCTOSITENbHOM TOJITOTOBKM OOydaroluecss WHBAIWABI M JIMIA C
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OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI JIOJDKHBI OBITH OOECIeUYeHBl JOCTYIIOM K CETH
HNurepHer.

Dopmbl u MemoOvl KOHMPOJIA U OYEeHKU Pe3YIbMamos 00yueHus

[Ipumensiemble npu peanu3auuu padouei mnporpamMmbl aucuuiuinasel  COO0.02.02
buosoruss GopMbl UM METOIBI KOHTPOJISL MPOBOAATCS C YYETOM OrPaHUYEHHUS 3JI0POBbBS
00yJarOIIHMXCS.

Lenpto TeKymero KOHTPOJS SBIISETCS CBOCBPEMEHHOE BBISIBICHHE 3aTPyIHEHHHA U
OTCTaBaHMA, OOYYAIOMIETOCS C OTPAHMYCHHBIMH BO3MOKHOCTSMH 30POBbSI M BHECEHHE
KOPPEKTHBOB B y4€OHYIO JESITEIHHOCTD.

dopma NMPOMEKYTOUHOH AaTTEeCTAlMM YCTAaHABIMBACTCS C YYETOM HWHIUBUAYATHHBIX
NCUXO(HU3UUECKUX OCOOCHHOCTEH OOYJalOMIMXCsl WHBAJIWAOB W JIMII C OTPAaHUYCHHBIMH
BO3MOJKHOCTSIMH 37I0POBbs (YCTHO, NHCBMEHHO Ha Oymare, NMHCHhMEHHO Ha KOMIIBIOTEpE, B
(dbopmMe TeCTUpOBaHUS U T.I1.).

[Ipu mpoBeneHWH MPOMEKYTOUHOW AaTTECTAllMM OOYYAIOMIEMYCsl TPEIOCTaBISAETCS
BpeMsl Ha TIOJJTOTOBKY K OTBETY, YBEJIMYCHHOE HE Oojiee YeM B TPU Pa3a, YCTAHOBJICHHOTO JUIS
MOJITOTOBKH K OTBETY 0OyUJaIONIMMCS, HE UMEIOIINM OT'PaHIMYEHHUI B COCTOSIHUU 310POBBSI.
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7. JMCT BHECEHHBIX U3MEHEHUI

Jlono/IHeHUs1 U U3MEeHeHHs B padoyeil mporpamme
3a / yY4eOHbIi 1o/

B pa6ouyro nporpammy COO.02.02 buonorus no cnenuansaoctu 33.02.01 dapmarus

BHOCATCHA CIICAYIOIIHUE JOIIOJIHCHHA U UBMCHCHU:

HOHOJ’IHCHI/IH 1 NU3MCHCHHUA BHEC

(moanuce) N.0. Gamunus

PaGouass mporpamma mnepecMOTpeHa U OJ0OpeHa Ha 3aceJaHuM MPEeIMETHOW (IMKIOBOIN)
KOMHUCCUU

« » 20 T.

[Ipencenarens npeaMeTHOM
(LIMKIIOBOM) KOMUCCUU

(moamuce) N.0. ®amunus
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